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49th  Congress,  \  SENATE.  i  Ex.  Doc. 

l8t  Session.       >  )   No.  36. 


LETTEE 

FROM 

THE  SECRETARY  OF  WAR, 

TBANSMrmNa 
Letter  of  Chief  of  Ordnance^  toitii  report  on  <<  Teste  eflron  and  SteeU^ 


DxcEMBSR  15, 1885.— Hefened  to  the  Committee  on  Printing. 


War  Department, 
WasMngton  City,  December  11, 1886. 

The  Secretary  of  War  has  the  honor  to  transmit  to  the  United  States 
Senate  a  letter  of  the  Chief  of  Ordnance,  United  States  Army,  dated 
the  25th  altimo,  and  its  accompanying  report  of  ^^  Tests  of  iron  and  steel, 
and  other  materials  for  industrial  purposes,"  made  at  the  Watertown 
Arsenal  with  the  United  States  testing-machine  during  the  fiscal  year 
eoding  Jane  30, 1885. 

The  Chief  of  Ordnance  reports  the  necessity  of  an  additional  testing- 

.  machine  smaller  than  the  one  now  in  operation,  in  order  that  tests  for 

individuals  and  corporations  may  be  made.    Such  tests  are  legally 

permitted,  bat  have  had  to  be  laid  aside  by  reason  of  the  great  number 

of  public  tests  made  in  the  past  fiscal  year. 

For  the  purchase  of  such  testing-machine  and  material,  and  caring 
for  and  operating  the  one  now  in  use,  the  Chief  of  Ordnance  recom- 
mends an  appropriation  of  $30,000,  and  will  submit  an  estimate  in  ac- 
cordance with  such  recommendation. 

He  also  invites  special  attention  to  the  fact  that  no  provision  was 
made  for  the  printing  of  tests  of  iron  and  steel  submitted  to  Congress 
last  December,  and  he  expresses  the  hope  that  their  publication  may 
be  speedily  authorized,  they  being  regarded  as  most  valuable  to  the 
industrial  Interests  of  the  country. 

I  concnr  in  the  views  of  the  Chief  of  Ordnance. 

WM.  C.  ENDICOTT, 

Secretary  of  War. 

The  President  pro  tempore  United  States  Senate. 


Ordnance  Office,  War  Department, 

Washingtony  D.  0.,  November  25, 1885. 
Stft:  I  have  the  honor  to  submit  herewith,  for  transmission  to  Con- 
gress, as  required  by  law,  Maj.  P.  H.  Parker^s  report  of  "Tests  of  iron 
and  steel,  and  other  materials  for  industrial  purposes,"  made  at  the 
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Watertown  Arsenal  with  the  United  States  testing-machine  during  the 
year  ending  June  30, 1885. 

Four-fifths  of  the  tests  made  were  public  tests'  for  the  Government 
service,  and  the  machine  was  run  to  its  full  capacity  during  the  year. 
The  need  of  a  smaller  machine  to  relieve  it  from  the  tests  of  the  many 
•small  specimens  is  a  crying  necessity,  which  has  been  repeatedly 
brought  to  the  attention  of  Congress.  The  Department  is  so  crowded 
with  public  work  of  this  nature,  that  tests  for  individuals  and  corpora- 
tions have  had  to  be  laid  aside,  although  permitted  to  be  made  by  law. 
But  little  has  been  done  from  year  to  year  in  the  interest  of  industrial 
purposes,  and  the  machine  which  is  designed  for  tests  of  the  largest 
specimens  and  full-size  structural  members  for  the  determination  of 
laws  upon  which  the  strength  and  safety  of  structures  depend,  is  de- 
graded to  ordinary  purposes  that  can  be  equally  well  done  by  a  small, 
cheap  machine. 

In  the  hope  that  favorable  consideration  will  be  given  to  this  matter, 
I  respectfully  recommend  that  the  following  appropriations  for  this  pur- 
pose may  be  made: 

Caring  for,  preserving,  nsing,  and  operating  the  United  States  testing- 
machine  $10,000 

For  purchasing  machine  to  test  small  specimens 10,000 

For  purchase  of  material  for  specimens  and  labor  to  prepare  them 10, 000 

An  estimate  in  aecordance  with  this  recommendation  will  be  sub- 
mitted for  your  action. 

I  have  the  honor  to  invite  attention  to  the  fact  that  no  provision  was 
made  last  Congress  for  the  printing  of  the  report  submitted  to  the  Sen- 
ate last  December.  These  reports  are  most  valuable  to  the  industrial 
interests  of  the  country,  and  it  is  hoped  that  their  publication  will  be 
speedily  authorized. 

Very  respectfully,  your  obedient  servant, 

S.  V.  bekiEt, 

Brigadier- Oeneral J  Chief  of  Ordrumce. 
The  Seceetaey  of  War. 


.      WATEETOWN  AESENAIi, 

Watertown^  Mass.j  August  31, 1885. 

SiE :  1  have  the  honor  to  transmit  herewith  the  report  of  tests  of 
metals  and  other  materials  made  at  this  arsenal  during  the  fiscal  year 
ending  June  30, 1885. 

The  whole  number  of  tests  made  was  1,673.  Of  these  1,392  were  pub- 
lic tests,  occupying  1,866  hours,  and  281  were  tests  for  private  parties, 
which  consumed  306  hours.  It  will  thus  be  seen  that  the  machine  has 
been  busily  employed.  All  the  work  possible  has  been  done  on  this  one 
machine,  and  further  experience  only  more  clearly  shows  the  great  need 
of  another  smaller  machine  to  supplement  the  present  one  and  to  facil- 
itate the  testing  work,  which  is  growing  in  importance  and  demand 
yearlj-.  The  work  for  the  Ordnance  Department  alone,  in  testing  ma- 
terial for  gun  construction,  is  considerable,  and  is  increasing,  and  has 
this  year  occupied  a  large  share  of  the  time.  This  leaves  little  oppor- 
tunity for  making  industrial  tests  and  for  work  for  private  parties.  I 
am  frequently  obliged  to  decline  to  m^ke  tests  for  individuals  and  cor- 
porations because  of  lack  of  time,  and  when  material  is  sent  here,  which 
often  occurs,  under  the  supposition  that  it  can  soon  b^  tested,  it  often 
lies  months  before  it  can  be  taken  up  for  test. 
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These  guns  tests  are  mostly  of  small  specimens  which  could  easily 
be  made  oa  a  mach  smaller  machine  if  there  was  a  proper  one  to  use, 
and  it  would  leave  the  large  machine  free  to  be  used  generally  for  the 
purposes  for  which  it  was  designed,  viz,  the  testing  of  large  specimens 
and  full-size  members  of  structures  requiring  the  power  and  accuracy 
alone  given  by  this  machine,  and  the  prosecution  of  series  of  experi- 
ments directed  towards  the  determination  of  the  general  laws  which 
govern  in  various  methods  of  construction,  and  in  different  shapes  and 
dimensions  of  material  used  for  structural  purposes. 

This  want  has  been  commented  on  before,  and  in  the  two  preceding 
annual  reports  I  have  recommended  this  small  machine,  but  each 
succeeding  year  only  emphasizes  the  importance  of  this  much  needed 
additional  assistance  in  testing  work,  and  so  impressed  am  I  with  the 
necessity  of  action  in  this  matter  that  I  have  communicated  with  the 
parties  who  now  manufacture  the  Emery  machines  to  obtain  &x)m  them 
estimates  of  cost  of  such  a  machine  as  our  experience  indicates  to  be 
the  most  suitable  to  our  wants.  It  should  be  borne  in  mind  that  we 
already  have  with  the  present  machine  an  important  part  of  what  is 
needed — that  is,  the  power,  as  it  is  intended  to  attach  the  new  machine 
to  the  accumulator  and  pump  we  now  have,  which  arrangements  will 
reduce  the  cost  considerably. 

It  is  proposed  to  put  up  in  the  same  room  and  near  the  present  large 
machine  a  100,000-pound  Emery  machine  having  certain  improvements 
and  modifications.  It  will  be  adapted  to  tests  of  tension  compression 
and  transverse  loads  and  its  size  is  to  be  such  as  to  enable  it  to  receive 
specimens  25  inches  long  for  tension  and  compression  and  36  inches  for 
transverse  strains.    The  straining  press  is  to  have  a  stroke  of  25  inches. 

The  general  arrangement  is  to  be  such  as  to  give  unusual  accessibility 
to  the  si>ecimen  under  test ;  the  manipulation  of  both  the  weighing  and 
measuring  apparatus  can  be  done  by  one  person,  and  both  machines  can 
be  operated  at  the  same  time.    The  following  prices  are  given  me: 

For  machine  proper,  inclading  moyable  scale,  case,  and  contents |5, 500 

For  compresBion  platforms  for  metal  and  wood,  with  angular  adjustment  faces .  250 
For  transrerse  apparatus,  including  ordinate  bar  and  gauge  with  bearing- 
blocks  for  flat  specimens  and  for  rounds  of  2  and  3  and  4  inches  diameter. . .  500 
Foryalye  system,  piping,  &c.,  for  connecting  machine  and  scale,  including 

safety-yalve 500 

Setting  up  and  incidentals 250 

7,000 

It  would  seem  that,  if  it  is  folly  understood  how  much  this  compara- 
tively small  amount  will  augment  the  usefulness  of  the  large  machine 
and  increase  the  facilities  of  the  Department  for  testing  work,  it  will 
not  be  refused.  I  eameistly  recommend  that  its  necessity  be  explained 
and  the  appropriation  urged. 

The  miscellaneous  tests  for  industrial  purposes  were  during  the  year 
limited  in  number  for  the  reasons  explained  above.  An  attempt  wa« 
made  to  progress  with  a  series  of  tests  on  steel-riveted  joints ;  the  speci- 
mens were  procured  and  as  many  as  possible  tested,  but  most  of  them 
still  remain }  their  report  is  consequently  incomplete  and  unsatisfactory. 
It  will  be  completed  this  year. 

A  further  series  of  brick  piers  were  built  to  complete  experiments 
heretofore  carried  on,  but  time  has  not  yet  permitted  a  commencement 
to  be  made  on  them. 

Some  interesting  tests  on  the  effects  of  temperature  on  wrought  iron 
were  commenced,  and  will,  if  possible,  be  prosecuted  extensively  this 
year.    Also,  tests  as  to  the  effects  of  repeated  vibrations  and  deflections 
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and  long-con  tinned  strains  upon  wrought-iron  rods,  as  exhibited  in  rail- 
road-car axles  and  locomotive  driving-rods.  These  will  also  foe  con- 
tinued daring  the  year. 

Mr.  J.  E.  Howard,  G.  E.,  has,  as  heretofore,  operated  the  testing-ma- 
chine, made  the  tests  and  the  reports.  His  zeal,  skill,  and  industry  in 
the  performance  of  his  work  has  been  conspicaoas. 

The  following  is  a  statement  of  funds  received  and  exi>ended : 

Arnomit  appropriated  for  testin^-mocliiue  and  testing  work $10, 000  00 

Reoeived  during  the  year  for  private  teste 910  25 

10,910  25 

Amount  expended  for  servioee  and  labor «. |6,879  58 

Amount  expended  for  Bteam-power,  tools,  implementSy  repairs 

and  improTements 8,196  63 

Amonut  expended  for  material  for  testing 1,833  90 

10,910  85 

I  also  append  a  list  of  private  parties  for  whom  tests  were  made, 
giving  the  number  of  each. 

Very  respectfbUy,  yonr  obedient  servant, 

F.  H.  PABEEB, 
M^Ty  Ordmamee  Dq^artmmty  JJ.  8.  J..,  O0mma/Hdim>g. 
The  Ohief  of  CteBNANCfi,  n.  S.  A., 
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TESTS  OF  STRENGTH  OF  STRUCTURAL  MATERIAL 


Marks,  ^Ji 

Diameter,  '^564. 

Sectional  area,  .25  square  inch 


1 a-nrcs  cohvsbibd  eifles. 

Specimens  pbom  Steel  Tubes. 

DETAILS  OF  TESTS. 

Tube  No.  1.— 8''  Converted  Bifle. 
No.  731. 


<       Applied  loads. 

Slongstioii 
peraioh. 

SacoeulTe 
elonntioii 
perlaoh. 

Pemument 

Mt. 

8ao<MMeiye 

Btimarlw. 

TotaL 

Peraoawe 

Pomndt. 
290 
1.250 
2.900 
8.760 
6^000 
«»290 
7,900 
a,790 
0.000 
91290 
01900 

1    10^000 
10.200 
10.600 
10.750 
11.000 
U,260 
11,500 
11,750 

mIooo 

12.250 
12»600 
12,760 
18.000 
18.250 
18^900 
18,700 
14,000 
14,260 
14,600 
14,750 
19,000 
14^500 
M^OOO 
16^600 
17,000 
17.600 
18.000 
18,480 
14,000 

PiMMMlf. 

1.00O 
9,000 
10,000 
19^000 
20.000 
29.000 
80,000 
89,000 
86.000 
87,000 
88,000 
8^000 
40,000 
41,000 
42^000 
48,000 
44.000 
45,000 
40,000 
47,000 
48,000 
48^000 
90^000 
91,000 
92,000 
93.000 
54.000 

97.000 
98,000 
90,000 
00,000 
03,000 
04,000 
66^000 
68;  000 
70,000 
72,000 
73,080 

"■•"* 

IndL 
0. 

.000188 
.000288 

.000867 

.000638 

.000700 

.000607 

.001000 

.001088 

.001088 

.001097 

.001100 

.001107 

.001200 

.001288 

.001297 

.001889 

.010400 

.010088 

.011488 

.012807 

.014167 

.016100 

.010097 

.018007 

.018897 

.021887 

.024000 

.085688 

.080000 

.028700 

.080700 

.088000 

.080107 

.044007 

.061900 

.000500 

.078388 

.1083 

.1707 

Ineh. 
0. 

.000188 
.000100 
.000134 
.000106 
.000167 

.oqpi67 

.000133 
.000033 

a 

.000034 

!000007 
.000033 
.000088 
.000084 
.000066 
.000007 
.000583 
.000600 
.001434 
.001800 
.001838 
.000907 
.001400 
.001800 
.002000 
.002138 
.001833 
.000707 
.002100 
.002000 

!  006167 
.008900 

!008000 
.012888 
.020997 
.0784 

IndL 
0. 
0. 
0. 
0. 
0. 

a 
a 

0> 

Inch. 
0. 

Initial  load. 
ElMtlQ  limit. 

TensU  stiength. 

Load  at  time  of  roptare. 

Ol 

.008767 

.008707 

.014297 

.009500 



Specific  graTity., 


General  ewmmary. 


Tensfle  ttrengtii,  per  squaire  inch  of  original  aectioii pounds.. 

Elastiolimil.pera4iiftreiiichoforiginarflection do  .... 

Elongation  per laob  after roptnre moh.. 

EioDgatioBper  Inch  ondersMn  at  elastic  limit ^o.... 

Bednelion  in  diameter  at  point  of  mptore do..,. 

Bedoetion  in  ana  aAerraptiire,  per  oentom  of  original  section 


Poeition  of  mptnra.. 
Chstneter  of  Vrokec  snrlkoe. 
Elongation  of  Jnch  sections  ... 


7.8007 

11.81 

73,020 

44,000 

0.3000 

.001883 

.194 

87.0 

,90  from  middle  of  stem 

rilky 

".82*   ".86*   ".18 
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Marks,  b\% 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch 


No.  732. 


Applied  loads. 

Elongation 
per  inch. 

SooceeslTe 
elongation 
perinoh. 

Fennanent 
■et 

SnooeoaiTe 

permanent 

■et. 

BemarkB. 

Total. 

PerMQAre 
inch. 

Paundi, 
250 
1,250 
2,500 
8,750 
6.000 
6,250 
7.500 
8.750 
9.000 
9,250 
9.500 
9.750 
10.000 
10,250 

Pounds. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
80,000 
35,000 
86,000 
37,000 
88,000 
89,000 
40.000 
41,000 
42,000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49.000 
50,000 
61. 000 
62.000 
63.000 
64.000 
55,000 
66,000 
67,000 
68,000 
50,000 
60.000 
62,000 
64.000 
66,000 
68,000 
70,000 
72.000 
74.000 
76,000 
78,000 
79,080 

Inch. 
0. 

.000138 
.  000300 
.000467 
.000<a3 
.0007C7 
.000033 
.001100 
.001133 
.001167 
.001200 
.001283 
.001267 
.001300 
.001333 
.  001433 
.007267 
.007033 
.000067 
.000767 
.011067 
.011838 
.013100 
.018738 
.016000 
.016888 
.  017833 
.010388 
.020667 
.021667 
.022838 
.024833 
.026033 
.029667 
.034000 
.088033 

.050000 

.050333 

.068333 

.081667 

.1067 

.1567 

Inch. 
0. 

.000133 
.000167 
.000167 
.000166 
.000134 
.000166 
.000167 
.000033 
.000084 
.000063 
.000033 
.000034 
.000033 
.000033 
.000100 
.005834 
.000666 
.001134 
.000700 
.001300 
.000766 
.001267 
.000633 
.001267 
.000833 
.001500 
.002000 
.001334 
.001000 
.001166 
.001500 
.001700 
.003634 
.004333 
.004033 
.005467 
.006500 
.000338 
.009000 
.013884 
.025033 
.0500 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 

a 

Initialload. 
Elaatio  limit. 

Tensile  strength. 
Load  at  timeof  raptore. 

.000033 

.000038 

10,500 

10,750 

11.000 

11,250 
11,500 
11.750 
12,000 
12,250 
12,600 
12,750 
13,000 
18,250 
13,600 
18, 750 
14,000 
14,250 
14.500 
14,750 
15,000 
15,600 
16.000 
16.600 
17.000 
17.500 
18,000 
18.600 
19,000 
19.600 
19, 770 
17,200 

.006300 

.006267 

.  011167 

.004867 

General  sumfnary. 

Tensile  strength  per  square  inch  of  original  section pounds..    70,080 

Elastic  limit  per  square  inch  of  original  section do 43,000 

Elongation  per  inch  after  rupture inch..    0.2500 

Elongation  per  inch  under  strain  at  elasticlimit do 001483 

Bedaction  in  diameter  at  point  of  rupture do 154 

Reduction  in  area  after  rupture,  per  centum  of  original  section 47.2 

Position  of  rupture ." ".90  from  nock 

Character  of  broken  surfitoe silky 

Elongation  of  inch  sections ".40*,".2i,".l4 


TESTS  OF  ISON  AND  STEEL. 
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Diameter,  ".663. 

Sectional  area,  J25  sqaare  inch. 


So.  733. 


Applied  loodi. 


ToUL 


PerMoare 


rwqum 
inch. 


Blonffation 
per  mob. 


Saooewive 
elonefttion 
per  Inch. 


Permanent 
set 


Saocessive 
permaneot 
set. 


Bemarks. 


PowuEt. 
250 
1.2S0 
2,500 
3.750 
6,000 
6,250 
7,500 
8,750 
0,000 
0.2SO 
0,500 
9.750 
10.000 
10,250 
10.500 
10.750 

ii;ooo 

11.250 

u.s«o 

11.7  50 
12.000 
12,2250 
12,600 
12,750 
IS.  000 
13,250 
18,500 
13,750 

,  14,000 
14.250 

;  14.500 
14.75C 

l^ooo 

I  15^500 
16,000 
16^500 
17,000 
17.500 
18,000 
18^500 
18^000 
18.065 
10^500 


Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
86,000 
87,000 
38,000 
38,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
64,000 
55,000 
56,000 
57.000 
58,000 
50.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
7S;000 
74.000 
76,000 
76;  340 


Ineh. 

0. 

.000100 
.000288 
.000367 
.000588 
.000667 

'  .000838 
.001000 
.001033 
.001067 
.001100 
.001133 
.001200 
.002467 
.004933 

'  .007067 
.008033 


.010600 
.011400 
.012500 
.013600 
.015167 
.016000 
.017267 
.018500 
.019767 
.021400 


.026667 


.034667 
.040000 
.046367 


.061838 
.078838 


.1287 
.1567 


IfiOL 
0. 

.000100 
.000138 
.000134 
.000166 
.000134 
.000166 
.000167 
.000083 
.000034 


Ituh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


InOL 


Initial  load. 


.000033 
.000067 
.001267 
.002466 
.002184 
.001866 
.000567 
.001100 
.000800 
.001100 
.001100 
.001567 
.000838 
.001267 
.001238 
.001267 
.001633 
.001867 
.001566 
.001834 
.001666 
.002067 
.004267 


.000033 


.000083 


ElasUo  limit. 


.007838 


.007800 


.013233 


.006400 


.005367 
.006966 

.rooooo 

.012000 


.0300 


Tensile  strength. 
Load  at  time  of  mptare. 


General  9ummary. 

Teasile  strength  per  sqnare  inch  of  orljdnal  section ponnds..       76,840 

ElMtle  limit  per  sqnsre  inch  of  original  section do 40,000 

EloDgation  per  incn  after  mptnre inch..       0.2333 

Bongation  per  inch  nnder  strain  at  elastlclimit do 001200 

Keiliietlon  in  diameter  at  point  of  rapture do .133 

Sedaction  in  area  after  raptore,  per  centom  of  original  section 41.0 

Position  of  rupture, ^ ".50  from  middle  of  stem 

Chazaeter  of  broken  sarfaoe. silky 

Boogstlonofinch  sections ".29*,  ".28*,  ".13 


12 


TSaiTH  OF  IRON  Ain>  STSEL. 


No.  734. 

Marks,  MTii 

Diameter,  '^563. 

Sectional  area,  .25  square  inch. 


AppUedloadB. 

perinoh. 

SaoceMive 
alongatlon 
perinoh. 

PennaB«Bt 

SuooeasiTB 

peRBMent 

set 

Bamarks. 

TotaL 

Per  sqnue 
Inch. 

Pounds. 

250 

1,250 

2,500 

8,750 

6,000 

6.250 

7,500 

8,756 

9,000 

9.250 

9.500 

9,750 

10,000 

10,250 

10,500 

10.750 

11.000 

11.250 

11,600 

11,750 

12.000 

12,250 

12,500 

12,750 

18.000 

18.250 

13,500 

18,750 

14,000 

14,250 

14,500 

14,756 

16,000 

16.500 

16.000 

16.600 

17,000 

17,500 

18,000 

18,500 

19,000 

19.600 

20,000 

20.600 

20,750 

Sounds. 
1,000 
5,000 
10,000 
15.000 
.20,000 
2^000 
80,000 
85.000 
86.000 
87.000 
88.000 
89.006 
40,000 
41.000 
42,006 
43.000 
44,000 
45.006 
46,006 
47.000 
48,000 
49,000 
50,000 
61.000 
52,000 
58,000 
64.000 
65,000 
66.000 
67,000 
68,006 
69,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,.  000 
80.000 
82,000 
83,000 

Inch. 
0. 

.000100 
.000238 
.000400 
.000567 
.000706 
.000938 
.001033 
.001067 
.001100 
.001183 
.001167 
.001200 
.001238 
.001367 
.001800 
.001367 
.001400 
.001988 
.003500 
.006500 
.007167 
.008488 
.009167 
.009867 
.  010838 
.012167 
.018088 
.014400 
.015500 
.016700 
.018000 
.019300 
.022367 
.025500 
.028667 
.001638 
.036000 
.040888 
.047067 
.055000 
.068167 
.077800 
.1038 
.1667 

Inch. 
0. 

.000100 
.000138 
.000167 
.000167 
.000183 
.000283 
.000100 
.000034 
.    .000038 
.000088 
.000084 
.000038 
.000033 
.000034 
.000033 
.000067 
.000088 
.000533 
.001567 
.008000 
.000667 
.001266 
.000734 
.  000700 
.000966 
.001884 
.000866 
.001367 
.001100 
.001200 
.001800 
.001300 
.003067 
.003138 
.008167 
.002966 
.004367 
.004833 
.006234 
.007933 
.008167 
.014638 
.0256 
.0634 

Inch. 
6. 
0. 
6. 
0. 
6. 
0. 
0. 

a 

Inek. 
6. 

Initfalload. 
Elaatto  limit. 

TensUe  8tx«ngth. 

•-•.>>'...•.. 

0. 

.006600 

.006600 

.... 

General  eummary. 

Speoiflo  gravilgr 7.88fB 

Hardoesa 18.99 

Tanaile  atren^li  per  sqoare  inch  of  original  aeotion poonda..     88,000 

Slaatio  limit  per  aqaare  inch  of  originu  section do 45,000 

Elongation  per  inch  after  mpture inch..         2483 

Elongation  per  inch  anderatrain  at  elaatlq  limit ..do 001400 

Beduction  in  diameter  at  point  of  mptoie do. ...         .148 

Reduction  in  acea  after  rapture,  per  centam  of  original  section..... 44.6 

Position  of  rapture ".75fh>mneck 

Character  of  broken  aurfaoe ailky 

Elongation  of  inch  aectiona ".  86»,  ".17,  ".17 


Marks,  ^T.  ^ 
Diameter,  ".563. 


TESTS  OF  IRON  AKD  8HE3SL. 
No.  735. 
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BloDgmtion 
per  inch. 

BnoceuiTe 
elongation 
perlnch. 

Pennanent 
■ot. 

SncceasiTe 

permanent 

set. 

Bemairko. 

Total 

Persanare 

PImcimU. 
250 
1,250 
2.500 
3,750 
5.000 
0,250 
7.500 
8,750 
S^OOO 
9,25U 
9.500 
9,750 
30,000 
10.250 
10.500 
10,750 
11.000 
11,250 
11. 5M 
11,700 
12,  OM 

12,  »0 
1^5M 
12,750 

13,  OM 
13. 2» 
13, 6M 
13,750 

14,  OM 
14,250 

14,  SM 
14,750 

15,  OM 
15. 5M 
10.  OM 
10L5M 

17,  OM 
17. 5M 

18,  OM 
1«.8M 

19,  OM 
19,  SM 
19;'060 
161  OM 

Pounds. 
1,0M 
6,0M 
10,  OM 
15.0M 
20,  OM 
25,  OM 
30,  OM 

35,  OM 

36.  OM 
37,0M 
38,  OM 
30,  OM 

40,  OM 

41,  OM 

42,  OM 

43,  OM 

44,  OM 

45,  OM 

46,  OM 

47,  OM 

48,  OM 
40,  OM 

60,  OM 

61,  OM 

52,  OM 

53,  OM 

54,  OM 

55,  OM 

56,  OM 

57,  OM 

58,  OM 

59,  OM 
M.OM 
02,  OM 
64,  OM 
M.OM 
68,  OM 
70,  OM 
72,  OM 
74,  OM 
76,  OM 
78,  OM 
78,640 

Inch. 

0. 

0.0M133 
.000233 
.000367 
.OOOOM 
.000767 

! 001038 
.M1188 
.M1167 
.M12M 
.M1267 
.M13M 
*M13S8 
.M1400 
.005788 
.0065M 
.007267 
.006307 
.000883 
.010167 
.011807 
.012783 
.018867 
.0140M 
.010667 
.017067 
.017038 
.019600 

.022838 

.028767 

.025667 

.O206M 

.088107 

.087607 

.042883 

.0495M 

.067667 

.0675M 

.0088 

.18M 

.1767 

IndL 

"aoooisi" 

.OMIM 
.0M134 
.000233 
.0M167 
.OMIM 
.OMIM 
.OOOtM 
.00M34 
.00G033 
.000067 
.00M38 
.000083 
.000067 
.004373 
.0M767 
.000767 
.MUM 
000906 
.'000834 
.M12M 
.M1366 
.000634 
.M1238 
.M1607 
.M14M 
.0M8M 
.M1667 
.M1867 
.M18M 
.M1434 
.M1900 
.009883 
.008M7 
.0045M 
.OMIM 
.006607 
.008167 
.009838 
.0258 
.0867 
.0467 

JndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  loads. 
Xaaatio  limit. 

Tenafle  strength. 
Load  at  time  of  rapture. 

.000038 

.000033 

.005733 

.0067M 

.OlOOM 

.006197 

General  summarjf. 

Tensile  strength  per  square  inoh  of  original  section pounds..  78,640 

~    "  B  Umii  per  square  inch  of  original  section do....  42,0M 

1  per  Incn  after  rupture inch..  .27M 

„ I  per  Inch  under  strain  at  elastic  limit do....  .M14M 

Seduction  in  diameter  at  point  of  rupture do....  .183 

Seduction  la  area  after  rupture,  per  centum  of  original  section 64.6 

Pisltion  of  ruptore 1"  from  neck 

Ghsraeter  of  broken  surlkoe silky 

*^  lofinchseettons ..".43*,  ".34,  ".14 
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TESTS   OF.ntON  AND   STEEL. 
No.  736. 


Marks,  „8,Tj.. 

Diameter,  ".563. 

Sectional  area,  .25  square  inch. 


Applied  loads.       | 

Successive 
eloDf^tioD 
per  inch. 

Permanent 
set. 

Successive 

I>ermanent 

set. 

Remarks. 

Total. 

Per  square 
incli. 

EloDcratlon 
per  mch. 

Pimndi. 
250 
1,250 
2,600 
8,750 
6,000 
6,250 
7,600 
8,750 
9,000 
9,250 
9,600 
9,750 
10,000 
10,250 
10.500 
10, 750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,600 
12,760 
18,000 
18,250 
13,600 
18,750 
14,000 
14,250 
14,600 
14,750 
16,000 
15.600 
16,000 
16,600 
17,000 
17,600 
18,000 
18,600 
19,000 
19,820 
16,100 

Povndi. 
1,000 
5,000 
10,000 
15,000 
20.000 
25.  OUO 
80,000 
35.000 
86.000 
37.000 
38,000 
89,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
49, 000 
50,000 
61,000 
52,000 
53,000 
54,000 
65,000 
66,000 
57,000 
68.000 
69,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
77,280 

Inch. 
0. 

. 000100 
.000233 
.000438 
. 00063^ 
.000738 
.000033 
. 001033 
.  001067 
.001100 
.001107 
.001200 
.001233 
.  001300 
.  006333 
.006867 
.  007700 
.008733 
.009933 
.  010400 
.  011633 
.018267 
.015033 
.015438 
.016300 
.017333 
.019000 
.  020333 
.022033 
.023500 
.025367 
.026767 
.028833 
. 033000 
.037167 
.0438:^3 
.049383 
.058000 
.067333 
.0933 
.1100 
.1700 

Inch. 
0.. 

.000100 
.000133 
.  000200 
.000200 
.000100 
.000200 
.  000100 
.000034 
.  000033 
.000007 
.000033 
.  000033 
.  000067 
.  005033 
.  000534 
.000833 
.  00U)33 
.  001200 
.000467 
.  001233 
.001634 
.001706 
.000400 
.000867 
.001038 
.001667 
.001333 
.001700 
.001467 
.  001867 
. 001400 
.002066 
.  004167 
. 004167 
.006666 
.005500 
.008667 
.009333 
.  025967 
.0107 
.0600 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elasticlimit 

m 

Tensile  strennth. 
Load  at  time  of  rapture. 



0. 

.006933 

.006933 

.012867 

.005934 

General  aummarif. 

Tensile  strengtli  per  sqtare  inch  of  original  section pounds..    77,280 

filastio  limit  per  SQuareinoh  of  orig:inal  section .\ do —    41,000 

Elongation  per  inch  after  rupture inch..    0.2500 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001300 

Beducdon  in  diameter  at  point  of  rupture do 184 

Reduction  in  area  after  rupture,  per  centum  of  original  section 64.6 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections v ".42*,  ".19,  ".14 


TESTS   OF   IRON  AND    STEEL. 

Tube  l^o.  2.-8"  Converted  Bifle. 

No.  646. 
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Marks,  b"*i 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 


ElonffBtiim 
periiioh. 

SoocMslve 
elongation 
perlnoh. 

Fennanent 

set. 

Sncoessive 

permanent 

set. 

Bemarks. 

TotaL 

Per  square 
inch. 

PmatdM. 

250 

1,250 

2,500 

3.750 

5.000 

6.250 

7.500 

8;  750 

9^000 

9;  250 

91500 

9t750 

10,000 

10,250 

10;  900 

10,750 

11,000 

11,250 

-    11,900 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30;  000 
85,000 
30,000 
87,000 
38,000 
39,000 
40,000 
41.000 
42.000 
43.000 
44,000 
45.000 
46,000 
47,000 
48.000 
48,000 
50.000 
91,000 
52.000 
98.000 
54,000 
56,000 
56;  000 
57.000 
58,000 
50,000 
60,000 
62.000 
64,000 
66,000 
68,600 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
80,960 

Inch. 
0. 

.000167 
.000367 
.000588 
.000700 
.000800 
.001000 
.001133 
.001200 
.001233 
.001267 
.001367 
.001667 
.001967 
.002433 
.004067 
.005200 
.006067 
.007267 
.008007 
.009333 
.010167 
.011283 
.012067 
.012833 
.013867 
.015883 
.016600 
.017000 
.018833 
.020238 
.021400 
.028167 
.026167 
.028067 
.088000 
.038388 
.048733 

019933 

'.067500 

.068067 

.081338 

.1000 

.1500 

Inch. 
0. 

.000167 
.000200 
.000100 
.000167 
.000100 
.000200 
.000183 
.000067 
.000083 
.000034 
.000100 
.000300 
.000300 
.000466 
.000634 
.001133 
.000667 
.00120^ 
.000800 
.001266 
.0<k)634 
.001066 
.000834 
.000766 
.001034 
.001466 
.001267 
.001000 
.001333 
.001300 
.001167 
.001767 
.003000 
.002900 
.004533 
.004733 
.005400 
.006200 
.007667 
.010567 
.013266 
.018067 
.0500 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

.000088 

Ineh. 
0. 

Initial  load. 
BlastLo  limit. 

Tensile  strength. 
Load  at  time  of  rapture. 

"'.' 000082* 

.000400 

.000667 

.004533 

.004188 

11  750 

12.000 
12.260 
12,500 
12;  750 

14,000 
14.250 
14.500 
14.750 
15^000 
15^900 
U,000 
16;  900 
17,000 
17.900 

u^ooe 

16;  900 
19;  000 
19;  960 

20,240 

17,700 

.009433 

.004900 

General  svmmary, 

B  gravity 7.8569 

.'Sfl  .  .  13.33 

TflBffle  Btrangth  per  square  inch  of  original  section pounds..      80,960 

XIastie  limit  per  square  inch  of  originaTsection do 88.000 

Eloqgation per  incn  after  rupture inch..      0.2167 

Bkmgation  per  inch  under  strain  at  elastic  limit do 001267 

Be4netioii  in  diameter  at  point  of  rupture^ do 154 

Bedoetion  in  area  after  rupture,  per  centum  of  original  section ^ 47.2 

PositiaB  of  rapture ".60  fhmi  neck,  ohlique  fracture 

Chsaeter  of  broken  anrfWce silky 

EkvgBtioiiofinchaectians - -. ".13,  ".14,  ".88* 
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TESTS   OF  IRON  AND   STEEL. 


Marks,  „8T.^ 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch, 


No.  647. 


Applied  kwda. 


Total. 


Fersqaare 
incn. 


EloniEBtion 
per  inch.' 


SaocMsive 
elongation 
per  inch. 


Permanent 

set 


Sncoesaive 
permanent 


Bemarka . 


Pottfute. 
250 

.  1,250 
2,500 
8,750 
5,000 
6,250 
7,500 
7.750 

aooo 

8,250 
8.600 
8,750 
0,000 
9.250 
9,500 
0,750 
10.000 
10,250 
10,500 
10,750 
11,000 
11.250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
18,000 
18.250 
18,500 
18,750 
14,000 
14, 250 
14,600 
14,750 
15,000 
15.500 
10.000 
16.500 
17.000 
17.500 
18,000 
18.600 
19.000 
10.500 
19.950 
16,400 


Poimdff. 
1,000 
6^000 
10,OuO 
1^000 
20,000 
25,000 
30,000 
81,000 
82,000 
83.000 
34,000 
85,000 
86,000 
87,000 
88,000 
39.000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46.000 
47.000 
48,000 
49.000 
60,000 

*  61,000 
52,000 
53.000 
64,000 
55,000 
56,000 
67,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74.000 
76.000 

'  78.000 
79,600 


Inch. 
0. 

.000183 
.000867 
.000688 
.000700 
.000867 
.001088 
.001038 
.001067 
.001100 
.  001138 
.001167 
.001238 
.001283 
.001833 
.001307 
.001400 
.001467 
.001733 
.003500 


.005800 
.006567 
.007267 
.008200 
.009000 
.010733 
.  011400 
.012400 
.013400 
.014338 
.015700 
.017267 
.018600 
.  020OC0 
.021400 


.029667 

.034033 

.038467 

.044033 

.051338 

.060000 

.071167 

.0938 

.1400 


Inch. 

0. 

.000133 
.000284 
.000166 
.000167 
.000167 
.000166 

0. 

.000084 
.000088 
.000033 
.000034 
.000066 

0. 

.oooioa 

.000084 
.000033 
.000067 
.000266 
.  001767 
.000^ 
.000867 
.001267 
.000700 
.000933 
.000800 
.001733 
.000667 
.001000 
.001000 
.000983 
.001367 
.001567 
.  001333 
.001400 
.001400 
.001633 
.003000 
.003634 
.004366 
.004434 
.005566 
.007300 
.008667 
.011167 
.022132 
.0467 


Inch. 

a 

0. 
0. 
0. 
0. 

a 

0. 


Inch. 


Initial  load. 


.000100 


.000100 


Elaatio  limit. 


.008767 


.008988 


.005166 


Tenaile  strength. 
Load  at  time  of  raptare. 


General  iitmmary, 

Tensileatrength  per  square  inch  of  original  section pounds..    79,600 

ISlastiolimitpersqnAreinchofoiiglnaraection do....    41,000 

Xllongation  per  inch  after  roptore inoh..      .2483 

Elongation  per  inch  nnder  strain  at  eiasticlimit do 001467 

Kednction  in  diameter  at  point  of  mptnre do 164000 

Bednotion  in  areft  after  mptare,  per  centom  of  original  section do 49.7 

Position  of  raptnre 1"  twm  neok 

Chacaoter  of  broken  sorfaoe ^ silk 

Elongation  of  inoh  seotioms... ^^ ^« ^ ^.^..^.^.'Mlt^.n,' 


'.41 


TESTS   OF  IRON  AND   STEEL. 
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No.  648. 

Marks,    btTm 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loftda. 


Total. 


Pounds. 
250 
1,250 
2.500 
8,750 
6,000 
6,250 
7,500 
7.750 
S.O0O 
a250 
8.500 
S.750 
0.000 
8.250 
8,500 
0,750 
10.000 
10.250 
10.500 
10.750 
11,000 
11,250 
It  500 
11,750 
12,000 
12,250 
12.500 
12.750 
13.000 
13.250 
13.500 
13,750 
U.O0O 
14,250 
14,500 
14.750 
15,000 
15.500 
16.000 
16,300 
17.000 
17.300 
18.000 
18.500 
19.000 
19, 170 
16.800 


PerMOAre 
Inch. 


ElonntUm 
per  Inch. 


Pounds.^ 
1,000 
6,000 
10.000 
15.000 
20,000 
25,000 
80.000 
31,000 
82.000 
33,000 
84,000 
35.000 
36.000 
37.000 
38.000 
38,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46.000 
47.000 
48.000 
49.000 
50.000 
51,000 
52.000 
33,000 
54,000 
65.000 
S6.000 
57.000 
58.000 
50.000 
60,000 
62.000 
64,000 
66.000 
68.000 
70,000 
72,000 
74.000 
70.000 
76,680 


Inch, 


.000267 
.000438 


.000833 
.000967 
.001133 
.001167 
.001200 
.001233 
.001287 
.001800 
.001333 
.001400 
.001488 
.001467 
.001667 
.004100 
.005267 
.006100 
.007000 
.008167 
.009267 
.009033 
.011800 
.012267 
.  013733 
.014633 
.015833 
.017467 
.018500 
.020333 
.021067 


.024667 

.026000 

.027833 

.  032088 

.036667 

.041833 

.048233 

.  056167 

.005500 

.  081G07 

.0967 

.1500 


SnooeaslTe 
eloDsation 
permota. 


Permanent 
set. 


Ineh. 
0. 

.000267 
.000166 
.000200 
.000200 
.000134 
.000106 
.000034 
.000038 
.000083 
.000034 
.000038 
.000033 
.000067 
.000038 
.000034 
.000200 
.002433 
.001167 
.000833 
.000900 
.001107 
.001100 
.000666 
.001867 
.000467 
.  001466 
.000900 
.001300 
.001534 
.001033 
.001833 
.001684 
.001366 
.001334 
.001333 
.001833 
.004200 
.004634 
.005166 
.006400 
.0O79$4 


.  016167 
.015083 


Inch. 

a 
a 

0. 
0. 
0. 
0. 


Snccessire 

permanent 

set 


Inch. 


.000083 


.000067 


.000867 


.006433 


.006066 


.  011767 


.005334 


Bemarka. 


Initial 


Elaatlc  limit. 


Tensile  strength. 
Load  at  time  of  raptoxe. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section  pounds..       ^J^ 

Elastic  limitper  square  inch  of  original  section do....       ^*SSi 

Elongation  per  inch  after  rupture tooh..       0.23^ 

Elongation  per  inch  under  strain  at  elastic  limit do '~^fJl 

Reduction  In  dlametor  at  point  of  rupture do....  .164 

Reduction  in  area  after  rupture,  per  centum  of  original  section •,::^'m i 

Position  of  rupture ^ ".OOftomneck 

Character  of  broken  surface «'iV7/Vq  »S 

Elongation  of  inch  sections 'Ml,  ".18.  ".41 

8.  Ex.  36 2 
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TESTS  OF  IBOK  AND  STEEL. 


No.  649. 

Marks,  M*^  I 

Diameter,  ".5Qi. 

Sectional  area,  .25  square  incb. 


Applied  loads. 

Elongation 
per  inch. 

Snccessive 
elongation 
per  in.  h. 

Permanent 
set. 

1 

Snocessive 

Total. 

Persqaare 
inch. 

.permanent 
set. 

Bemarks. 

PoundM. 

250 

1,250 

2,500 

3,750 

5,000 

6.250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

•  9.000 

9,250 

9,500 

9;  750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11.750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13.500 

13.750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,600 

16.000 

16.500 

17,000 

17,500 

18,000 

18,500 

19,000 

19,500 

20,000 

20,300 

21.000 

21.500 

22,000 

22.260 

19,100 

Poundg. 
1.000 
5.000 
10,000 
15,000 
20.000 
25.000 
30,000 
31,000 
32,000 
38.000 
34.000 
85,000 
36.000 
87,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
58,000 
54.000 
55,000 
66,000 
57,000 
58,000 
59,000 
60,000 
.62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82.000 
84,000 
86,000 
88,000 
89,040 

Inch. 
0. 

.000133 
.000338 
.0C0467 
.000667 
.000800 
.000967 
.001000 
.001038 
.001067 
.001100 
.001183 
.001167 
.001200 
.001233 
.001267 
.001300 
.001800 
.001338 
.001367 
.001400 
.001438 
.001467 
.001567 
.001638 
.001667 
.002283 
.002600 
.003167 
.004467 
.005000 
.006500 
.007433 
.008138 
.009383 
.010833 
.011933 
.013833 
. 016167 
.018667 
.020933 
.023600 
.026833 
.080000 
.033667 
.037667 
.048333 
.045600 
.050500 
.0700 
.0838 
.1383 

Inch. 
0. 

.000133 
.000200 
.000134 
.000200 
.000188 
.000167 
.000038 
.000033 
.000034 
.000038 
.000038 
.000034 
.000083 
.000038 
.400034 
.000033 
0. 

.000088 
.000084 
.000083 
.000038 
.000034 
.000100 
.000066 
.000034 
.000566 
.000367 
.000567 
.001300 
.001138 
.000900 
.000933 
.000700 
.001200 
.001500 
.001100 
.001400 
.002834 
.002500 
.002266 
.002667 
.003233 
.003167 
.003667 
.004000 
.005666 
.002267 
.018900 
.0105 
.0188 
.0500 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 

Initial  load. 

• 



6. 

0. 

0. 

Elaatio  limit. 

Tensile  strength. 
Load  at  time  o£  rapture. 

.000638 

.000638 

.004288 

.003600 

.009067 

.005434 

^•  — -■ 

General  summary, 

Speoiflo  graTlty 7.8538 

Hsrdness 16.31 

Tensile  strength  per  square  inch  of  original  section pounds..      89.040 

Elaatio  limit  per  sqnare  inch  of  original  section do 49,000 

Elongation  per  inch  after  raptnre inch..      0.2033 

Elongation  per  inch  under  strain  at  elastic  limit do 001687 

Bednction  in  diameter  at  point  of  niptnre do 154 

Bedaotionin  area  after  mptnre,  per  centam  of  original  section ^. 47.2 

JPMition  of  rapture ".70ftomaeck 

Character  of  broken  sarfaoe silky,  with  granular  metal  near  the  oiroamference 

Elongation  of  inch  sections 'M1,'M4,^36* 


TESTS  OF  IRON  AND  STEEL. 
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Marks,  ^Y/o 

Diameter,  ''.5C4. 

Sectional  area,  .25  square  inch. 


Xo.  C50. 


Applied  loads. 


ToUl. 


ed  loads.  I  j 

Per  sanwe '  P^**  ''^^'   ■  pwlSch  ^''        1  P*™'J."*''' 

incn. 


Eomftrks. 


250 
1.250 
2,900 
3,750 
5.000 
e,250 
7,500 
7,750 

aooo 

«L250 
8.500 
8,750 
S.0OO 
9.2S0 
9.5C0 
9^750 
10,000 
10,250 
10.500 
10,750 
11,000 
11.250 
11,500 
11,750 
12.000 
12.250 
12,500 
12.750 
13,000 
13,250 
13,500 
13,750 
14.000 
14,250 
14.500 
14,750 
13,000 
15.  MO 
16.000 
1^500 
17,01)0 
17.500 
1^000 
18,900 
1S.00D 
19,500 
20,000 
20,420 
17,200 


Pounds, 
1.000 
5.000 
10,000 
15,000 
20.000 
25,000 
30.000 
31.000 
32.000 
33,000 
34.000 
35,000 
36.000 
37.000 
88.000 
39,000 
40,000 
41.000 
42,000 
43,000 
44.000 
45.000 
40.000 
47,000 
46.000 
29.000 
50.000 
51.000 
52.000 
53,000 
54,000 
55,000 
50.000 
57.000 
58,000 
59.000 
00.000 
02,000 
64,000 
66.000 
68.000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
81,680 


Inch, 
0. 

.000133 
.000833 
.000467 

•  000638 
.000767 
.000933 
.000967 
.001000 
.001033 
.001067 

•  001100 
.001138 
.001167 
.001200 
.001238 
.001267 
.001300 
.001867 
.001400 
.001433 
.004867 
.005783 
.006100 
.007000 
.007967 
.009088 
.010400 
.011867 
.012700 
.018483 
.014800 
.016000 
.017267 
.018388 
.010667 
.021667 
.023100 
.028000 
.031888 
,035888 
.040067 


.068167 
.070888 
.006167 
.1688 


Inch. 
0. 

.000183 
.000200 
.000184 
.000166 
.000184 
.000106 
.00CO84 
.000083 
.000038 
.000034 
.000038 
.000083 
.000034 
.000033 
.000033 
.000034 
.000038 
.000067 
.000033 


.003434 
.000866 
.000367 
.000900 
.000967 
.001666 
.000767 
.000967 
.001333 
.000788 
.001867 
.001800 
.000667 
.001066 
.001584 
.001800 
.001438 
.004000 


.004100 
.004184 


.006883 

.000684 
.018166 
.011884 
.065188 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


.003233 


.003238 


.007733 


.012667 


.019267 


.004500 


.004984 


.006600 


Initial  load. 


Elaatio  limit 


Tenalle  strength. 
Load  at  time  of  rapture. 


General  summary. 

TesmJestmngtli  per  sqnare  inch  of  original  section pounds..     81,680 

Baetic  limit  per  square  ineli  of  original  seotUm do...     44,000 

JBoogalion  per  ineb  after  mptnre inch..      0.2638 

Sloqgation  per  inch  nndersnain  at  elastic  Undt do 001488 

Rednetion  in  diameter  atpointofraptore ^ do 164 

SedocttoB  in  are*  after  raptore,  per  centum  of  original  section 40.7 

Positkn  of  mptore T' from  neck 

Cbaneter  of  broken  snrikee «v;-;/i;*?Pfe 

EfaBgatkmof  inch  aections ".15.  ".28,  ".41* 
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TESTS   OF  IBON  AND   STEEL. 


No.  651. 
Marks,  „'^'m 
Diameter,  ".564 
Sectional  area,  .25  square  iDcU. 


Applied  loads. 

Eloniration 
per  inch. 

Saocessire 
eloDfEation 
per  inch. 

Permanent 
set. 

SnccessiTe 

permanent 

set 

Total. 

Per  square 
inch. 

Bemarks. 

PoundM. 

250 

1.250 

2.500 

8,750 

5.000 

«,250 

7.500 

7,750 

8.000 

8,250 

8,500 

8,750 

9,000 

9.250 

9,500 

9,750 

10,000 

10,250 

10,500 

10. 750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13.250 

18,500 

13,750 

14.000 

14,250 

14.500 

14,750 

15.000 

15,500 

16,000 

16.500 

17,000 

17,500 

18,000 

18,600 

19.000 

19,500 

20,000 

20,500 

21,000 

21.500 

22,000 

22,500 

22,540 

19,900 

Pounds. 
1,000 
5,000 
10,000 
15,000 
2C.OO0 
26,000 
8C,000 
81.000 
82.000 
83,000 
34.000 
85,000 
86.000 
87.000 
88.000 
89.000 
40,000 
41,000 
42,000 
48,000 
44.000 
45, 000 
46,000 
47,000 
48,000 
49,000 
50.000 
51.000 
62,000 
58.000 
54.000 
55,000 
56.000 
57.000 
58,000 
59.00U 
60,000 
62,000 
64.000 
66,000 
68,000 
70.000 
72.000 
74,000 
76.000 
78,000 
80,000 
82,000 
84.000 
86,000 
88.000 
90.000 
90,160 

Inch/ 
0. 
.000133 

.ooos-s 

.0C0467 

.000667 

.000900 

.  001100 

.001100 

.001188 

.001167 

.  001200 

.001283 

.001267 

.  001300 

.001367 

.001400 

.001433 

.001433 

.001500 

.001567 

.001633 

.001667 

.001700 

.001767 

. 001933 

.002133 

.003088 

.009467 

.004433 

.005238 

.006433 

.007067 

.008433 

.009083 

.009900 

.  010767 

.012500 

.013733 

.016067 

.018367 

.021367 

.023400 

.026667 

.080383 

.  034667 

.038233 

.041833 

.047600 

.053333 

.064667 

.0800 

.1100 

.1467 

Inch, 
0. 

.000138 
.000200 
.000184 
.  000200 
.000233 
.000200 
.0 

.000033 
.000034 
.000033 
.000033 
.000034 
.  000033 
.000067 
.000038 
.000033 
0. 

.000067 
.000067 
.000066 
.000034 
.000033 
.000067 
.000166 
,000200 
.000900 
.000434 
.000966 
.000800 
.001200 
.000034 
.001866 
.000600 
.000867 
.000867 
.001733 
.001233 
.002334 
.002300 
.003000 
.002033 
.008267 
.003666 
.004334 
. 003566 
.  003600 
.005767 
.005733 
.  011334 
.015383 
.0300 
.0317 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit 

0. 

.000033 

.000083 

.000138 

. 000100 

.001267 

.001134 

.005188 

.008866 

.  010167 

.005084 

Tensile  strength, 
Load  at  time  of  mptare. 

...  ■.... 

1 

General  eummary. 

Tensile  strength  per  square  inch  of  ori^al  section nounds  .    90  160 

Elastic  limit  per  square  inch  of  original  section do  47*000 

Elongation  per  inch  after  rupture I'/l inc^"      O.booa 

Elongation  per  inch  under  staain  at  elastic  limit .'-'™"*'.'**do    "     001767 

Reduction  in  diameter  at  point  of  mptare , I'  "do 124 

Reduction  in  area  after  rupture,  per  centum  of  original  section . .  .V.". . . .  .V.V  "V 89  9 

Position  of  rupture "86fttMnncck 

Sfo*S2fH«*!Jf*5!^u®°*!.^*** silky,  with  iiiii'iiittoSi'i'eiV  circumference 

J£iongaaonof  inch  sections ...T..... ".10    ".15,  ".85* 


TESTS   OP  lEON   AND   STEEL. 

Tube  "So.  3.-8''  Converted  Rifle. 

No.  802. 
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Harks,  bt/i 

Diameter^  ^^564. 

Sectional  area,  ^  sqaare  inch. 


ApjUied  loads. 


TocaL 


Per  sqaare 

iDCll. 


Elonicstlon 
per  inch. 


Sucoessire 
eloncfttion 
per  inch. 


^^       I       set. 


Bemarks. 


Pwtnda. 

250 

1.250 

2;  500 

8,750 

5,000 

i,2S0 

7,500 

8,750 

9,000 

0,250 

9.500 

9,750 

10,000 

10;  250 

10,500 

10,750 

11,  MO 

11,290 

M,500 

11,750 

12.000 

12.250 

12,500 

12,750 

13.000 

13,250 

13,500 

13,750 

li.009 

14*250 

14.500 

14.750 

15,000 

15^500 

10,000 

16,900 

17,000 

17.500 

18^000 

'  18,500 

10.000 

19.500 

10,810 

17,900 


PlMlfldS. 

1,000 
5,000 
.  10.000 
UOOO 
20.000 
25.000 
80.000 
85,000 
80,000 
87,000 
88,000 
38.000 
40,000 
41.000 
42,000 
48,000 
44.000 
45,000 
40,000 
47.000 
48,000 
40,000 
50.000 
51,000 
52,000 
58.000 
5t.000 
55.000 
50^000 
57,000 
58,000 
50,000 
80,000 
62,000 
64,000 
68,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
79.860 


.000183 
.000267 


Inch. 
0. 

.000188 
.000184 


.000638 
.000767 
.000883 
.001067 
.001100 
.001188 
.001107 
.001200 
.001267 
.001800 
.001888 
.001867 
.002600 
.004800 
.007088 
.007700 
.008867 
.010000 
.0U067 
.011700 
.012833 
.014067 
.015700 
.010867 


.000188 
.000184 
.000166 
.000131 
.000083 


Inek, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


Initialload. 


.000038 


.000033 
.000033 


.000083 


.O^pOOO 
.021400 


.024533 


.032100 

.037000 

.042000 

.048000 

.055083 

.0M833 

.079167 

.1000 

.1600 


.001288 
.002200 
.002233 
.000667 
.001167 
.001183 
.001067 
.000633 
.001133 
.001234 
.001633 
.001167 
.001466 
.001C67 
.001400 
.001483 
.001700 
.001734 


.000367 


.004900 
.005000 
.006000 
.007033 
.009800 
.014334 


.000033 


EUstio  limit. 


.003300 


.006084 


.0600 


Tensile  strength. 
Load  at  time  of  rapture. 


General  summary. 

_J2i!r!!!::"-"::u::::;::::::::::::::::::::::::::::;:::::::::::::::::::::::::::::::::::  ^fl? 

Teasfle  exrei^th  per  sqaare  inch  of  original  section poands..    79,860 

Elastic limitper  sqaare  inch  of  originafsection do 43,000 

Ekmgation  per  inch  after  rnptare inch..    0.2^ 

Elon^ion  per  inch  under  strain  at  elastic  limit do 001367 

Rednctioa  in  diameter  at  point  of  rupture do 134 

Bednction  in  area  after  rupture,  per  centum  of  original  section 41. 0 

Position  of  rapture ".  6  from  middle  of  stem,  oblique 

Character  of  broken  surface V  •.*•;;  VcJHf,? 

Hongation  of  inch  sections "25.  ".28*,  "14 
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TESTS   OF   IRON   AND   STEEL. 


No.  803. 

Marks,  J?i'o 

Diameter,  ".564. 

Sectional  area,  .25  square  incli. 


«l?4?!S^     elongation 
per  inch.       pe/incb. 


T>»*«,«n^«*  Successive  I 

P*™;'**^^  permanent  i 

sex.  .ar 


Semarks. 


Poundt. 

250 
1,250 
2,500 
8,750 
5,000 
6.250 
7,500 
8,750 
9,000 
9,250 
9,500 
0,750 
10,000 
10,250 
10, 500 
10, 7.>0 
11,000 
11,250 
11,500 
11, 750 
12,000 
12,250 
12,500 
12,V50 
13,600 
13,250 
18, 500 
13, 750 
14,000 
14,250 
14,500 
14. 750 
15,UO0 
15,000 
10,000 
16,500 
17,000 
17.  WK) 
18. 000 
18,500 
19.000 
19. 500 
20,000 
20. 2-20 
17, 000 


Poundt. 

1.000 
5,000 
10,000 
15, 000 
20,000 
25,000 
80,000 
85, 000 
86,000 
87.000 
88,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40, 000 
47,000 
48.000 
49,000 
50,000 
61,000 
52,000 
53,000 
54.000 
55,000 
56.000 
57, 000 
58. 000 
59,000 
0  >,  0<  0 
62, 000 
64. 000 
60.000 
68,000 
70.000 
72,000 
74.000 
76,000 
78.000 
80. 000 
80, 8^0 


Inch. 

0. 

.000167 
.000300 
.  000433 
. 000633 
.000800 
.000967 
. 001100 
.001133 
. 001167 
.  CQ120O 
.  001233 
.  001::67 
.  001300 
.  001338 
.002500 
.  003500 
.  004700 
.005033 
.006567 
.007500 
.0OS333 
.009400 
.010000 
.011333 
.  012333 
. 013500 
.014500 
.015833 
.  017300 
.  018567 
. 019733 
.OJ  13:^3 
.  024433 
.  027CG7 
.  03W33 
.035IW0 
.  0-10333 
.045607 
. 0d:667 
. 001007 
. 073007 
.OD'Jt'OO 
.1300 


Inch. 


.000167 
.  000133 
.  000133 
.000200 
.000167 
.000167 
.000133 
.000033 
.000034 
.  000033 
.  000033 
.000034 
.000033 
.000088 
.001167 
.  001000 
.001200 
.  001233 
.000634 


.000633 
.001067 
.  000600 
.001338 
.OUIOOO 
.001167 
.  001000 
.001333 
.  001467 
.  001267 
.001166 
.001600 
.  003100 
.  003234 
.  003666 
.  004 207 
.004733 
. 005334 
.  007000 
.0090(0 
.012.  "00 
.011)333 
.0370 


Inch. 

0. 

0. 

0. 

0. 

0. 

.000038 
.00C088 
.000083 


Inch. 


Initial  load. 


.000038 


.008167 


.007567 


.000033 


i  Elaatic  Umit. 


.003134 


.1 


.004400    I 


Tensile  strenjjptli.  j 

Load  at  time  of  raptnre.  i 


General  summary. 

Tensile  strength  per  square  inch  of  original  section poands..    80,880 

Elastic  limit  i>er  snaare  inch  of  original  section do 42.000 

Elongation  per  inch  after  rupture inch..    0.1067 

£lon(,'ation  per  inch  under  strain  at  elastic  limit do 001333 

Reduction  in  diameter  at  point  of  rapture do 164 

Seduction  in  area  after  rupture,  per  centum  of  original  section 49.7 

Position  of  rupture ''.9  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".39*,  ".12,  ".OE 


TESTS   OF  IBON  AND   STEEL. 
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8  T« 

Marks,  b  Xa  m 

Diameter,  ''.563. 

Sectional  aiea,  .25  sqaare  inch. 


No.  804. 


Saccetaive 

• 

TetaL 

1 

Per  square 
inck. 

per  inch. 

ti?0 "  •^" " 

permanent               xmduk-kb. 
set. 

!          250 
1,250 

PMJMft. 

1,000 
8;  000 
10.009 
15,000 
20.000 
25.000 
80,000 

0. 

.000183 
.000207 
.000433 
.000000 
.000800 
.000967 
.001100 

.oonoo 

.001167 

.001238 

.001267 

.001300 

.006683 

.007400 

.006867 

.009400 

.010238 

.011767 

.013400 

.013000 

.014767 

.016383 

.017267 

.018567 

.020238 

.022067 

.038600 

.025838 

.020667 

.028700 

.030683 

.038000 

.037367 

.048167 

.049383 

.056333 

.066167 

.070607 

.1083 

.1000 

InOi, 

0. 

.000183 
.000134 
.000166 
.000107 
.000200 
.000167 
.000188 

0. 

.000067 
.000066 
.000084 
.000088 
.005333 
.000767 
.000967 
.001033 
.000638 
.001534 
.000638 
.001200 
.001167 
.001566 
.000834 
.001800 
.001666 
.001834 
.001533 
.001788 
.00X04 
.002033 
.001983 
.002367 
.004367 
.005803 
.006166 
.007000 
.009884 
.018500 
.028683 
.0567 

Inch, 
0. 

a 

0. 

0. 

.000033 
.0OUO38 
.000033 
.000083 

Inck, 
0. 

Initial  load. 

Elaatio  limit. 

• 

Load  at  time  of  mptnie. 

2,500 
a.  750 
5.000 
6^250 
7.500 
8,750 

A  iWUk 

".'ooooii" 

0. 
0. 
0. 

9,250 

9,500 

9^756 

10.000 

10.250 

-10.500 

101790 

11,000 

11,250 

11,900 

11.750 

12.000 

^^ 

12.750 

13.250 
13,560 
13.750 
14,000 
14,250 
14.500 
14.7SU 
15.000 
15.600 
16.000 
16.500 
17,000 
17.500 
18,000 
18.500 
18,916 
15,900 

88.000 
38,000 
40.000 
41,000 
42,000 
48,000 
44.000 
45^000 
46.000 
47,000 
48.000 
49,000 
60.000 
51,000 
52.000 
63.000 
54.000 
55.000 
56,000 
57,000 
58,000 
50,000 
60,000 
62.000 
64.000 
66.000 
68,000 
70,000 
72,000 
74.000 
75^640 

.000100 

.000067 

.008567 

.008467 

.014800 

.005788 

■ 

General  summary, 
T«Mile«tfen«tliper8qaftreinclioforirinalBection ^V^"    IS'SmI 

EkDsatiaa  per  iDcb  after  rupture .--;;--.i ^«         tMm 

SSSSSp^lnchiinderatSain  at  elastic  Umlt dS'"  '^^ 

ieinctiOT  In  diameter  at  point  of  rapture 3^--       l^J 

ESSoSSareaaffcepmptare,  per  centum  of  original  section '{"iofromiSk 

V^MmoiTaptnn  ....•• ^  .Sky 

Cfcaiacter of  broken anrace • V/A*  u9n  //.ij 

BoQfalion  of  inch  flections «>..*".    *-» 
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TESTS   OF   IRON   AND   STEEL. 
No.  803. 


Marks,  ^"T.j 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


AppUedloads.  * 

Elonfffttion 
per  inch. 

Sncceeaive 
eloncarion 
per  inch. 

1 

1 

1  Snccesaive 

Bemarks. 

TotaL 

Per  Bouare 
Inch. 

Permanent  permanent 
***•              set. 

260 

1,250 

2^600 

8,750 

5^000 

e,250 

7,500 

8,750 

8,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10.750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

18,000 

18,250 

18,600 

18,750 

14,000 

14,250 

14,600 

14,750 

15,000 

15,500 

16.000 

16,600 

17,000 

17,500 

18,000 

18,500 

19,000 

19,500 

20,000 

20,500 

21,000 

21,440 

19,300 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
85,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
46,000 
47,000 
.  48.000 
•  49,000 
50,000 
51. 000 
52, 000 
53.000 
54,000 
55,000 
66,000 
57,000 
58,000 
59,000 
60.000 
6.',  000 
64.  Oi'O 
66, 000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82.000 
84, 000 
85,760 

Inch. 
0. 

.000083 
.000200 
.000300 
.000467 
.000633 
.000800 
.000967 
.000967 
.001000 
.  001083 
.001067 
.001100 
. 001133 
.001167 
. 001200 
. 001267 
.001583 
.  002133 
.003200 
.005833 
.006000 
.006700 
.007400 
. 008300 
.009833 
. 010400 
.011500 
.012500 
.013500 
.  014700 
.  015667 
. 017C67 
.  019683 
.  022333 
.025C67 
. 028083 
.  082833 
.036667 
. 041833 
.  046167 
.OKUMM) 
. 001167 
.073000 
.0967 
.1367 

Inch. 

0. 

.000083 
. 000167 
.000100 
. 000167 
.000166 
.000167 
.000167 

0. 

.000033 
.  000033 

.000033 
.000033 
.000084 
.0OUO33 
.000007 
.000266 
.  U00600 
.001067 
.002183 
. 000667 
.  000700 
.  000700 
.  000900 
.001033 
. 001167 
.  001100 
.  001000 
.OOICOO 
.  001200 
.000967 
.  001400 
. 00£506 
.  002700 
. 003334 
.  003266 
. 003400 
.004334 
. 004666 
.001834 
.006833 
. 008167 
.011833 
.  0237 
.0400 
I 

Inch, 

0. 

0. 

0. 

.000088 
.000033 
.000033 
.000033 
.000033 

iMh, 

0. 

Inltialload. 

*".'000033"* 
0. 
0. 
0. 
0. 

.000083 

0. 

Elastic  limit. 

1 

.6ooi67    "V600200" 

.004833 

.004766 



™::::;:::i;::::;::::; 

V.'.V".''.""\'[ 

...      '      *' ' 

I 

;; 

Tensile  strength. 
Load  at  time  of  mptare. 

i  .■::'■_': 



! 

General  summary. 

Bpeeiilc  gravity 7.8551 

Aardneas 13.46 

Tenaile  strength  per  square  inch  of  orieina]  section ponnda..    85,760 

Blaatio  limit  per  square  inch  of  original  section do....    44.000 

JEkmgation  per  inch  after  rupture inch..    0.2083 

XUngation  per  inch  under  strain  at  elasticlimit do 001267 

B«daction  in  diameter  at  point  of  rupture .do 134 

Sadiiction  in  area  alter  rupture,  per  centum  of  original  section 41. 8 

Position  of  rupture ''.7fromnecy 

Character  of  broken  surface silkl 

Xlongation  of  inch  sections ''.86*/M4/MX 


TESTS   OF  IROK  AND   STEEL. 
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Marks,  b"m 

I>iameter,  ''.563. 

Sectional  area,  J2o  sqaare  inch. 


No.  804. 


Applied  loads. 


Total. 


Per  square 
inca. 


Elonicstion 
per  inch. 


SacoessiTe 
eloasation 
per  inch. 


Pennanent 
set. 


SuccesBire 

permanent 

set. 


Remarks. 


250 

1.250 

2,500 

8.750 

5.000 

6,250 

7.500 

8,750 

9.000 

0,230 

0.500 

9.730 

111.000 

10.250 

•10.500 

10,760 

11.000 

11.250 

11,500 

11,750 

12.000 

12,^ 

is;  500 

12.750 

13.000 

13,250 

13.500 

13,750 

14,009 

14,250 

14.500 

14,750 

15,000 

15,500 

10,000 

10,500 

17.000 

17,500 

18,000 

IS,  500 

18,910 

15,900 


Pomidt. 

1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
36^000 
37,000 
38.000 
89.000 
40.000 
41,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
49.000 
50.000 
51.000 
52,000 
53.000 
54.000 
56,000 
56,000 
57,000 
58.000 
59.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
75,640 


D. 

.000183 
.000267 
.000433 


.000800 
.000967 
.001100 
.001100 
.001167 
.001233 
.001267 
.001300 
.006633 
.  007400 
.008367 
.009400 
.010233 
.011767 
.012400 
.013600 
.  014767 
.016333 
.017267 
.018567 
.020233 
.022067 
.023600 
.025333 
.020667 
.028700 


.037367 
.043167 


.056333 

.066167 

.079667 

.1033 

.1600 


Jneh. 
0. 

.000183 
.000134 
.000166 
.000167 
.000200 
.000167 
.000133 
0. 

.000067 
.000066 
.000084 
.000033 
.005333 
.000767 
.000967 
.001033 
.000633 
.001534 
.000638 
.001200 
.001167 
.001566 
.000934 
.001800 
.001666 
.001834 
.001533 
.001783 
.001884 
.002033 
.001933 
.002367 
.004367 
.005800 
.006166 
.007000 
.009834 
.013500 
.028633 
.0567 


Inch. 

0. 

0. 

0. 

0. 

.000083 
.000038 
.C00038 
.000083 


Inek. 


.000083 


.000100 


.000067 


Initial  load. 


Elastic  limit. 


.008567 


.008467 


.014300 


.005783 


Tensile  strength. 
Load  at  time  of  mptim. 


General  summary. 

Tensile  strength  per  sqaare  inch  of  original  section poonds . .    75. 649 

Elastic  limit  per  sqnare  inch  of  original  section do....    40,609 

Elongation  per  inch  after  mptare inch..    0.2509 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001309 

Bednetion  in  diameter  at  point  of  mptare do...       .178 

Bednctioninareaafterraptare,  per  centum  of  original  section do...       68LS 

Poeitionof  rnptore I'MOfhmineek 

Chancterof  broken sarface sUky 

Elongation  of  inch  sections ".48*,  ".20.  ".12 
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TESTS   OF   IRON   AND   STEEL. 


No.  805. 

Marks,  ^«T,^ 

Diameter,  ".564. 

Sectional  area,  .25  square  iuch. 


Applied  loads.  * 


Totia. 


250 

1,250 

2.500 

2,750 

5^000 

e,250 

7,500 

8,750 

9^000 

9,250 

11.500 

•.750 

10,000 

10,250 

10,500 

10,760 

11.000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

18,000 

13.250 

12,500 

18,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,500 

16,000 

10,500 

17,000 

17,500 

18,000 

18,500 

19,000 

19,500 

20,000 

20,500 

21,000 

21,440 

19,300 


Per  sonare 
inch. 


Pound$. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
85,000 
86, 000 
37,000 
38,000 
39,000 
40,000 
41.000 
42, 000 
43,000 
44,000 
45,  000 
46, 000 
47.000 
.48,000 
•  49,000 
50,000 
51,  000 
52, 000 
53,000 
54,000 
55,000 
56,000 

57,  000 

58,  000 
59, 000 
60.000 
6 ',000 
64.  000 
66,000 
68,000 
70.000 
72,000 
74.000 
76. 000 
78. 000 
80,000 
82.000 
84,000 
85.760 


ElonffatioD 
per  mch. 


Ineh. 
0. 

.000033 
.0OU20O 
.000300 
.000467 
.000633 
.000800 
.000967 
.000967 
. 001000 
.  001083 
.  001067 
.  OOllOO 
.  001133 
.  001167 
.  001200 
. 001267 
.001583 
. 002133 


.005333 
.006000 
.006700 
.007400 
. 008800 


. 010400 
.011500 
.012500 
.  013500 
.  014700 
.  015667 
.  017067 
.  019633 
.  022333 
.025067 
.028933 
.  032833 
.036667 
. 041383 
.  046167 
.  03.M000 
.061167 
. 073000 
.0907 
.1367 


elongation   ^©rmfnent  pennaaent 
per  inch.  ^^  set. 


Inch, 

0. 

.000083 
.000167 
.000100 
.000167 
.000166 
.000167 
.000167 

0. 

.000033 
.000033 
.000034 
. 000033 
.000033 
.000034 
.0OUO33 
.000067 
.  000266 
.000600 
.  001067 
.002183 
.000667 
.  000700 
.  O'J07O0 
.  000900 
.  001033 
.00U67 
.  OOllOO 
.  001000 
.  OOICOO 
.  001200 
.000967 
. 001400 
. 0eC5C6 
.  002700 
. 003334 
. 003266 
. 003400 
. 004334 
.004666 
.001834 
. 006833 
. 008167 
.011833 
.  0237 
.0400 


Inch. 
0. 
0. 
0. 
.000083 


.000033 


.000033 


.000033 


.000167 


Jneh, 


.000033 
0. 
0. 
0. 
0. 


.000200 


.004766 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 
I  Load  at  time  of  mptare. 


General  summary. 
la^'L-ravity 7.8551 

1ll.l>iH - - •••-  1*.*0 


[urtllltie^H 


Teni*n«-^fc»trf'>'trtli  per  square  inch  of  original  section pounds..    JJ.TJO 

ElAstlc  limit  per  square  inch  of  original  section t^"    «  oX2o 

^Umg*U&n  pel- inch  after  rupture mch..    0.J083 

£loiij?Ailou  jver  inch  under  strain  at  elasticlimit uo ™;; 

Heduttion  irMUameter  at  point  of  rupture do .134 

E«ducaoii  ill  area  after  rupture,  per  centum  of  original  section -■••A!       *^* 

FtoiilioQctf  rupture ".7fromiiecy 

Cb»nKitet  of  broken  surface \:k%l'7,\M^}r7i 

BloUgaUoa  ofiuch  sections ".86*,  ".14,  ".Ik 


1 


TESTS  OF  IBON  AND   STEEL. 


25 


Marks,  m'^'q 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 


"So.  806. 


Elongation 
per  Inch. 

SaccewlTe 
eloncation 
perlnch. 

Permanent 
set. 

SnccessiTe 

permanent 

set. 

Remarks.     • 

Total 

Per  square 
inch. 

Foundt. 
250 
1.230 
2,600 
3,750 
5^000 
6,250 
^.•iOO 
8*750 
9.00O 
9,250 
9,500 

FoundB, 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,  COO 
42,000 
AOCO 
44,000 
45,0€0 
46,000 
47,000 
4^,000 
49.000 
50,000 
51,(00 
52,000 
53,000 
54.000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
81,880 

Inch, 
0. 

.000167 
.000300 
.000467 
.000633 
000800 
.000967 
.00U67 
.001200 
.001233 
.001267 
.001300 
.001333 
.001367 
.001400 
.001433 
.093400 
.006067 
.007067 
.007700 
.008033 
.010000 
.011067 
.011833 
.  012400 
.013467 
.014833 
.016000 
.017467 
.  018733 
.020100 
.03i400 
.022900 
.026000 
.020083 
.033333 
.037367 
.042667 
.048667 
.055167 
.0^4000 
. 077500 
.1033 
.1600 

Inch. 
0. 

.000167 
.000133 
.C00167 
.000166 
.000167 
.000167 
.000200 
.000033 
.000033 
.000034 
.000033 
.000038 
.000034 
.000033 
.000033 
.001967 
.002667 
.OOICOO 
.000633 
.001238 
.001C67 
.001067 
.000766 
.000567 
.001067^ 
.001866 
.001167 
.001467 
.001266 
.001367 
.001300 
.001500 
.003100 
.  003333 
.  004000 
.004034 
.005300 
.006000 
.006500 
.008833 
.0135 
.0258 
.0567 

Inch. 
0. 

.000083 
.000033 
000033 
.000088 
.000038 
.000088 
.000067 

Inch, 

0. 

.000088 
0. 
0. 
0. 
0. 
0. 

.000084 

Initial  load. 
ElasUoUmit. 

• 

Tensile  strength. 
Load  at  time  of  rapture. 

9,750 

10,000 
1    10.250 

.000067 

0. 

I    10,500 

10,760 
1     11.000 

11,250 
'     11,500 
11,750 
12,000 
12,250 

.004600 

.004588 

12,500 
1    12.750 

.009567 

.004967 

13,000 
13,230 
13,500 

13,750 
14.000 

14,250 
14,500 

14,750 
15,000 
15,500 
16,  COO 
16,500 
17,000 
17,500 

laooo 

18,500 
19,000 
19,500 
20,000 
20.470 
18,000 





General  summary, 

Ten&ile  strength  ]>eT  sqaare  inch  of  orifcinal  section I>oands..    81,880 

Elastic  limit  per  sqaare  inch  of  original  section — '. do....    43,000 

Elongation  per  inch  after  ruptare inch..    <K2367 

Elongation  per  inch  ander  strain  at  elastic  limit do 001438 

Bedaction  in  diameter  at  point  of  raptare do 154 

Bednction  in  area  alter  rnptare,  per  oentam  of  original  section 47.2 

Poaition  of  rapture '^9flromneck 

Character  of  broken  sarface silky 

Elongation  of  inch  sections ".40-,  ".18,  ".13 
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TESTS   OF   IRON  AND   STEEL. 


Marks,  b^tk) 


No,  669. 


auaxno,  BTtO 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


Applied  l<MuU. 


TotaL 


Per  square 
inch. 


Elongation 
per  inob. 


Snoceulve 
elonfration 
per  inch. 


Permanent 
eet. 


Snoceaaive 

permanent 

aet. 


Bemarka. 


P<nmd9, 
250 
1,250 
2,500 
8,750 
6,000 
0,250 
7,500 
8,750 
10,000 
10,250 
10,500 
20,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12.250 
12,500 
12,750 
13,000 
13.250 
13,500 
13.750 
14.000 
14,250 
14.500 
14,750 
15,000 
15,500 
16,000 
16, 500 
17,000 
17, 500 
18,000 
18,600 
19,000 
19.500 
20.000 
20,500 
21, 000 
21,500 
22,000 
22, 870 
19,500 


Poundi. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42.000 
48,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49.000 
50.000 
61.000 
52,000 
58,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,010 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
80,000 
88.000 
89,480 


Inch. 
0. 

.000100 
.000288 
.000867 
.000588 
.000700 
.000867 
.001088 
.001200 
.001288 
.001288 
.001267 
. 001300 
.001338 
.001367 
.001400 
.001483 
.001467 
.003067 
.003900 
.005300 
.006500 
.006900 
.007500 
.008333 


.010200 

.011383 

.  012367 

.  014700 

.016900 

.  019333 

.021967 

.024933 

•027967 

. 031333 

.035033 

.039100 

.043833 

. 051867 

.058333 

.068500 

.0867 

.1267 


IncK 

0. 

.000100 
.000188 
.000134 
.000168 
.000167 
.000167 
.000166 
.000167 
.000083 

0. 

.000084 
.000083 
.000083 
.000034 
.000033 
.000038 
.000034 
.001600 
.000838 
.  001400 
. 001200 
.000400 
.000600 
.000838 
.000600 
.  001267 
.001133 
.001034 


.002200 

.  002433 

.002634 

.002966 

.003084 

.003366 

.008700 

.004067 

.004738 

.007531 

.006966 

.  010167 

.0182 

.0400 


Ineh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Initial  load. 


.001867 


.001867 


Slasticlimit, 


.005633 


.004266 


.004600 


I 


Tensile  strength. 
Load  at  time  of  raptnre. 


General  summary. 

Tensile  strength  per  square  inch  of  oriirinal  section ^ pounds..    80,480 

Elastic  limit  per  square  inch  of  original  section do 40,000 

Elongation  per  inch  after  rupture Inch..    0.2188 

Elongation  per  inch  under  strain  at  elastic  limit do 001467 

BeductioQ  in  diameter  at  point  of  rupture do 154 

Bednction  in  area  after  rupture,  per  centum  of  original  section 47.3 

Position  of  rupture r' from  neck 

Character  of  broken  surface silky 

Elongation  of  iuch  sections ".  35*,  ".  16,  ".13 


TESTS   OF  IRON  AND   STEEL. 
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Marks,  B^:n  m 

Diameter,  ''.504. 

Sectional  area,  .25  square  inch. 


No.  670. 


Applied  kads. 


Total 


Periqiure 
inch. 


HloDSfttion 
per  loch. 


Saccesslve 
elongation 
perlnoh. 


PeiBUHient 
•et 


SncoessiTe 
permanent 


Bemarks. 


250 

2;  500 

S^750 
S^OOO 
d.2S0 
7.500 
8,750 
91000 
9,290 
9,900 
9,730 
10,000 
10,230 
10.900 
10,750 
11.000 
11,250 
11,500 
11.730 
12.000 
12.250 
12.500 
12,750 
13,000 
13,230 
18,500 
131,750 
1«,000 
14*230 
14.500 
K750 
15,000 
15^500 
lfl,00O 
10.500 
17.000 
17,300 
18.000 
18.500 
19,000 
19,500 
20.000 
20,500 
21,000 
21,840 
19,000 


1,000 

5.000 
10,000 
15,000 
20,000 
2^000 
80^000 
35,000 
80.000 
87,000 
88.000 
88.000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
40.000 
47,000 
48,000 
49.000 
30,000 
51,000 
52,000 
53,000 
54,000 
55,000 
58.000 
57,000 
58,000 
80,000 
80,000 
82,000 
84.000 
68,000 
88,000 
70,000 
72,000 
74,000 
78,000 
78,000 
80,000 
82.000 
84.000 
85,380 


Inck, 
.000187 


.000533 
.000700 
.000883 
.001000 
.001100 
.001183 
.001233 
.001287 
.0013C0 
.001333 
.001387 
.001400 
.001433 
.001487 
.001500 
.003700 
.004433 
.005700 
.008400 
.007833 
.008000 
.  010133 
.010333 
.010733 
.012000 
.013733 
:  014433 
.015233 
.018383 
.017700 
.  020167 
.023000 
.026033 
.029500 
.083133 
.037233 
.042000 
.047387 
.053933 


.074000 
.003867 
.1400 


JncA. 
0. 

.000187 
.000188 
.000200 
.000187' 
.000133 
.000187 
.000100 
.000033 
.000100 
.000034 
.000033 
.000033 
.000034 
.000033 
.000083 
.000034 
.000033 
.002200 
.000733 
.001287 
.000700 
.000033 
.000867 
.002133 
.000200 
.000400 
.001267 
.001733 
.000700 
.000800 
.001100 
.001367 
.002487 
.002838 
. 003033 
.003487 
.003638 
.004100 
.004767 
.005367 
.008566 
.008400 
.011687 
.  0196^7 
.046333 


Inelk, 
Oi 

a 

0. 
0. 
0. 

a 

0. 

c. 


Inch, 


Initial  loud. 


000100    .000100 


.000200 


.000100 


.005800  I   .005400 


.010383 


.015488 


Elasticlimit 


lO'  rest  onder  load. 


.004733 


.005100 


.1  Tensile  strength. 

.|  Load  at  time  of  mptore. 


General  nummary. 

Tensile  strength  per  square  inch  of  orislnal  section ..pounds..       85,860 

ElastSc  limit  per  sqoare inch  of  originaTseotion do...         45,000 

Ekmgation  per  ln<ui  after  mptore .....inch..       0.2167 

Bflngatkm  per  inch  under  strain  at  elastic  limit do 001500 

Bednction  in  diameter  at  point  of  mptare do —  .144 

Bedvction  In  axea  after  raptare,  per  centom  of  original  section 44.6 

Position  of  mptore I'MOfhmineck 

Chanctarof  nrokensorfiice silky 

Etoogatloo  of  Inch  sections ".81*,  ".28, 'Ml 
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Marks,  ^?*o 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch 


TESTS   OF   IRON  AND   STEEL. 
2ffo.  669. 


Applied  loads. 


TotaL 


Per  Bqnare 
inch. 


Elongation 
per  inch. 


SncocMlre 
elongation 
per  inch. 


Permanent 
set. 


SnccesaiTe 
permanent 


Bemarks. 


Pound$. 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7,500 
8,750 
10,000 
10,250 
10.500 
20,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12.250 
12,500 
12,750 
13,000 
13.250 
13,500 
13,760 
14,000 
14,250 
14.500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,600 
18,000 
18,500 
10,000 
19,500 
20,000 
20,500 
21.000 
21,500 
22,000 
22,370 
19,500 


Found$, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60  000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,  Ot  0 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
88,480 


Ineh. 
0. 

.000100 
.000288 
.000867 
.000538 
.000700 
.000867 
.001068 
.001200 
.001288 
.001238 
.001267 
.001300 
.001338 
.001367 
.001400 
.001483 
.  001467 
.003067 
.003900 
.005300 
.006500 
.006900 
.007500 


.010200 
.011338 
.012867 
.014700 
.016000 
.019338 
.021967 
.024933 
•027967 
.031333 
.035033 
.039100 
.043833 
.051867 


.068500 

.0867 

.1267 


Inch, 
0. 

.000100 
. 00018S 

.000184 
.000166 
.000167 
.000167 
.000166 
.000167 
.000083 
0. 

.000084 
.000038 
.000083 
.000034 
.000033 
.000033 
.000034 
.001600 
.000838 
.  001400 
.001200 
.000400 
.000600 
.000838 
.000600 
. 001267 
.001183 
.001034 
.002333 
.002200 
.002433 
.002634 
.002966 
.003084 
.003366 
.006700 
.004067 
.004733 
.007534 
•  006066 
.  010167 
.0182 
.0400 


Inch. 


Ineh. 


Initial  load. 


.001867 


.001867 


Slastio  limit, 


.005633 


.004266 


.010288 


.004600 


Tenaile  atrenjcth. 
Load  at  tinw  of  raptue. 


General  summary. 

Tensile  strength  per  square  inch  of  oriflrlnal  section ^ pounds..    89,480 

Elastic  limit  per  square  inch  of  original  section do 49,000 

Elongation  per  inch  after  mptare inch..    0.2183 

Elongation  per  inch  under  strain  at  elastic  limit do 001467 

Beduction  tn  diameter  at  point  of  rapture do 154 

Beduction  in  area  after  rupture,  per  centum  of  original  section 47. 2 

Position  of  rupture I'^firamneck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ^ ".  85*,  ".  16, ".  13 


TESTS   OF  IBON   AND   STEEL. 
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No.  672. 

Marks,  m^S'o 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Appli^  loads. 


ToCaI. 


incii. 


Remarks. 


PaundM. 

250 

1,250 

2,500 

3,750 

5,000 

0,250 

7.500 

a,  750 

10,000 

10.250 

10.500 

10,750 

11.000 

11,250 

11,500 

11,750 

12,000 

12.2S0 

12,900 

12.750 

ia»ooo 

13,250 
13,500 
13.750 
14.000 
14,250 
14.500 
14.750 
15.000 
15,600 
16.000 
10.500 
17.000 
17.500 
18,000 
Ifl^SOO 
19.000 
19,500 
20.000 
20,500 
21.000 
21.  MO 
19,400 


Founds. 
1,000 
5,000 
10,000 
15,000 
20.000 
25.000 
30.000 
35,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
40.000 
47.000 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57.000 
58,000 
89,000 
60.000 
02,000 
64.000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
85,200 


Inch. 
0. 

.000167 
.000383 
.000500 
.000667 
.000867 
.001083 
.001200 
.001367 
.001400 
.001433 
.001467 
.001500 
.001588 
.001600 
.001667 
.005467 
.001767 
.008467 
.008983 
.009483 


.011838 
.012688 
.018400 
.014000 
.015367 
.  016767 
.018100 
.020000 
.023167 
.027833 
.030283 
.033000 
.088367 
.043267 
.047700 
.054167 
.064400 
.076500 
.005867 
.1400 


Inch. 
0. 

.000167 
.000166 
.000167 
.000167 
.000200 
.000166 
.000167 
.000167 
.000083 
.000088 
.000084 
.000083 


.000067 
.000067 
.003800 
.001300 
.001700 
.000466 
.000500 
.000500 
.001400 
.001300 
.000767 
.000600 
.  001867 
.001400 
.001683 
.001600 
.008167 
.004166 
.002800 
.002767 
.005367 
.004900 
.004433 
.006467 
.010383 
.011100 
.020867 
.OU138 


Inch,  I  Inch. 

0.  !  0.       InitUllosd. 

0.  ! 

0.  ; 

0.  

0.  ! 

.000067  .000067 

.000067  0. 

.  000190  .  000033 

.000188  .000033 


.000133 


.006600    I      .006467 


.010667 


.016067 


.004067 


.005400 


EUstio  limit. 


Tensile  strength. 
Load  at  time  of  rapture. 


General  summary. 

TesaQe  strength  per  square  inch  of  original  section pounds..    85,200 

Saatiellmit  per  square  inch  of  original  section do....    47,000 

XlongatioD  per  hich  aft«r  rupture inch..    0.2188 

XtaBgatian  per  inch  under  strain  at  elastic  limit do 001667 

ItedactiaB  Id  diameter  at  point  of  rupture do 164 

Bedoctkm  in  area  after  rupture,  per  centum  of  original  section 49.7 

PtoaitSan  of  rupture -^ 1"  from  neck 

Character  of  hrokensorfiMse •.•.v^';:v^^J^JL 

Ssogstion  of  hich  sections ".36*,  ".16,  ".la 
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TESTS   OF   lEON   AND   STEEL 


STo.  071. 

Marks,  m®t/i 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  load. 


Total. 


Per  square 
incli. 


Elongation 
per  inch. 


Sacceaaive 
elonj^tion 
per  inch. 


P4iim,AnAn«^ ;  Saccaaaive 

*^*™^®*'*  I  permanent 

***■       I        aet. 


set. 


Bemarks. 


Pounds. 
250 
1,250 
2,500 
3,750 
5,000 
0,250 
7,5C0 
8,750 
10,000 
10,250 
10,500 
10,750 
11.000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13, 000 
13,250 
13,500 
13,750 
14,000 
14,250 
14.500 
14,750 
15, 000 
15.500 
16.000 
10,500 
17,000 
17,500 
18.000 
18,500 
19,000 
10,500 
20.000 
20,500 
21,000 
21.500 
22,000 
22,500 
10,400 


Pound*. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45, 000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52.000 
58,000 
54,000 
55,000 
56.000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76, 000 
78. 000 
80.000 
82,000 
84,000 
80.000 
88.000 
90.000 


Inch. 
0. 

.000100 
.000267 
.000433 
.000600 
.000767 
.000983 
. 001038 
.  001238 
.  001267 
.  001300 
.001338 
.001367 
.  001400 
.  001483 
.  001467 
.001500 
.  001567 
.001600 
.  001638 
.001667 
.002538 
.  00310U 
.  004183 
.005833 
.006783 
.008000 
.009038 
.010333 
.  012100 
.014088 
.016667 
.019667 
.  022483 
.025500 
.028367 


.040667 
.046167 
.053333 
.063167 
.  076167 
.1067 


Inch, 
0. 

.000100 
.000167 
.  000166 
.  000167 
.000167 
.000166 
.000100 
.000200 
.000034 
.000033 
.000088 
.000034 


.  000033 
.  000034 
.  000033 
.000067 
.000033 
.000033 
.000034 
.000866 
.000567 
.  001033 
.  001700 
.000900 
.  001267 
.  001033 
.  001300 
.001767 
.001988 
.002584 
.  003000 
.  002766 
.008067 
.002867 
.002966 
.004000 
.  0043.S4 
.005500 
.  007166 
.009834 
.  013000 


Inch. 


.002467 


.008167 


Inch, 
0.      I  Initial  load. 


.002467 


.005700 


Elastic  limit 


Tenaile  atrength. 
Load  at  time  of  inptare. 


General  summary. 

Specific  gravity 7.8546 

Haidneaa 16.28 

Tenaile  strengtli  per  aqnare  inch  of  orieinal  aection ponnda..    90.000 

Elastic  limit  per  aqnare  inch  of  original  aeotlon do —    52.000 

Elongation  per  inch  after  rapture inch..    0.1833 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001667 

Redaction  in  diameter  at  point  of  rapture .....do 164 

Bednction  in  area  after  raptare,  peroentomof  original  aeotlon 47.2 

Position  of  rnptnre  ".6firomneok 

Character  of  broken  sarAice  silky 

Elongation  of  inch  secUons ".35*,  ".10,  MO 


BfarkB,  II  5*0 
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Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Elongation 
per  inch. 

SacceMive 
elongation 
per  inch. 

Permanent 

set. 

Sncceiaire 

permanent 

set 

Bemarka. 

Total. 

Per  tqiiare 
inch. 

Pmtndi. 

250 

1,250 

2,500 

3.750 

5.000 

6.250 

7,500 

8.750 

10.000 

10,250 

10.500 

10.750 

11,060 

11,250 

11.500 

11.750 

12.000 

12.250 

12,500 

12,750 

18»000 

18,250 

13,500 

13.750 

14,000 

14,250 

14.500 

14.750 

15y000 

•  15,600 

16,000 

16,500 

17,000 

17,500 

18.000 

18,500 

19,000 

19,500 

20.000 

20,500 

21,000 

21,100 

19,400 

Fminds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
40,000 
41.000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51.000 
52,000 
53,000 
54.000 
55,000 
56.000 
57.000 
58.000 
59.000 
60.000 
62,000 
64.000 
66.000 
68.000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
85,200 

Inch. 
0. 

.000167 
.000333 
.000500 
.000667 
.000867 
.001083 
.001200 
.001367 
. 001400 
.001433 
.001467 
.001500 
.001583 
.001600 
.001667 
.005467 
.001767 
.008467 
.008933 
.009433 
.009033 
.011333 
.012688 
.013400 
.014000 
.015367 
.016767 
.018400 
.020000 
.023167 
.027333 
.030233 
.03300* 
.038367 
.043267 
.047700 
.054167 
.064400 
.076500 
.095867 
.1400 



Inch. 
0. 

.000167 
.000166 
.000167 
.000167 
.000200 
.000166 
.000167 
.000167 
.000083 
.000038 
.000084 
.000083 
.000088 
.000067 
.000067 
.003800 
.001800 
.001700 
.000466 
.000500 
.000500 
.001400 
.001800 
.000767 
.000600 
.001867 
.001400 
.001633 
.001600 
.003167 
.004166 
.002800 
.002767 
.005367 
.004900 
.004483 
.006467 
.010233 
.  011100 
.020367 
.OU138 

Inch, 

0. 

0. 

0. 

0. 

0. 

.000067 
.000067 
.000190 
.000138 

Inch. 

0. 

Initial  load. 
Elastic  Umit 



'".uoooiJ" 

0. 

.000038 
.000033 

.000133 

0. 

.006600 

.006467 

.010867 

.004067 

.016067 

.005400 

Tensile  strength. 
Load  at  time  of  rapture. 

::;;:::::::: :::::::::: 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    85,20(^ 

Elastio  limit  per  sQoare  inch  of  original  section do....    47,000 

Elongation  per  incQ  after  raptnre inch..    0.2188 

Xlsogation  per  inch  nnder  strain  at  elastic  limit do 001667 

Bedaction  in  diameter  at  point  of  rapture do 164 

Seduction  in  area  after  rupture,  per  centum  of  original  section 40.7 

Position  of  raptnre .«« l"firomneck 

Character  of  broken  surfiMe silky 

Elongation  of  inch  sections ".86*,  ".16, 'Ma 
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No.  748. 


Marks,  b^^'i 

Diameter,  '^5G4. 

Sectional  area,  .25  square  iucli. 


Applied  loads. 


I 


Total. 


Pounds, 
230 
1,250 
2,S04 
3.750 
S.OflO 
6,250 
7.500 
?,730 
9.0P0 

9.  .SOU 
9,75i» 
10.000 
10.230 
10.S00 
10.730 
11.000 
11,350 
11,300 
11.730 
12.000 
12.230 
12,300 
12,750 
13.000 

1  13.500 
13,750 
14.000 
14.230 
14.500 
14,750 
15.000 
15,500 
1«.000 

,    10,800 

'  17,000 
17.500 
18,000 
lfi.500 
19,000 
10.600 

,  19.  »0 
lO^flOO 


,  Per  square 

iDCll. 


^i;;?sir  ^^^^  ''Ter^°' 

per  inch.      perlnch.  ''«'• 


rounds. 
1.000 
5,000 
10,000 
l.'S.OOO 
•2  J,  000 
2'.,  000 
30. 000 
3.'>,000 
36.000 
37.000 
38.000 
30,  COO 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
40.000 
47.000 
4^000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
50.000 
57.000 
58,000 
59.000 
00,000 
<I2,000 
64,000 
6«,u00 

eaooo 

70,000 
72.000 
74,000 
76.000 
78.000 
70,200 


Inclu 
0. 

. C0O167 
.000333 
.100500 
.00UG07 
.OOOSM 
.001033 
.001167 
.001200 
.0<U233 
.001267 
.  0Ol:tOU 
.001333 
.(K>]367 
.001400 
.  001433 
.001467 
.008333 
.005533 
.006233 
.007700 
.008133 
.009500 
.010267 
.011667 
.012067 
.014133 
.015200 
.017000 
. 018167 
.010600 
.020700 
.022600 
.026034 
.020000 
.033733 


I  .043733 
I  .051333 
I  .050867 
,   .071667 

.1000 
!   .1533 


Inch. 


.001800. 

.002200 

.000700 

. 001467 

.000733 

.001067 

.000767 

.001400 

.001000 

.001406 

.001067 

.001800 

.  001167 

.  001433 

.001100 

.OOlOiO 

.003433 

.003567 

.004133 

.005100 

.004900 

.007000 

.008034 

.012300 


.0533 


0. 


.  000167 
.OOOIGO 
. 00«1C7 
. 000107 
.000166 
.000200 
.000134 
.000033  .... 
.000033  .... 
.000034  .... 
.000038  '... 
.000033  I  0. 
.000034  .... 
.00003;! 
.000033 
. 000034 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 


.*5nccc9«ivc ! 

permnucnt  i 

net.    I 


Remarks. 


I 


Inch,       i 


Initial  load. 


.001633 


.001638 


.007467 


.005634 


I 


EliMtlo  limit. 


Tensile  strength. 
Load  at  time  of  rapture. 


General  %nmmary, 

Teatite  strength  per  sqnaro  inch  of  original  section pounds..      79, 200 

Clastic  limit  per  square  inch  of  original  section do 44,000 

Elongation  per  inch  afcer  rupture. iuoh..  0.2400 

OoQCation  per  inch  under  strain  at  elistic  limit do 001467 

Redaction  in  diameter  at  point  of  rapture do 174 

Redaction  in  area  afcer  rapture,  per  centum  of  original  section 52.2 

PotttioQ  of  rupture ''.85  from  neck 

Cbancter  of  broken  surfiice silky 

OoDgstion  of  inch  sections ".  13,  ".18,  ".  41* 

8.  Ex.  36 3 
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TESTS   OP   IRON   AND   STEEL, 
No.  749. 


Marks,  bto 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied.load9. 

Elongation 
perlncb. 

Saccewive 
elongation 
perinch. 

Permanent 
aet. 

Successive 

Total. 

PoundM. 
250 
1,250 
2,600 
3,750 
5,000 
0.250 
7,500 
8.760 
P,000 
9.250 
0,500 
9,750 
10,000 
10,250 
10.600 
10,750 
11.000 
11,250 
11,600 
11.750 
12.000 
12,250 
12,600 
12.750 
13,000 

13,750 
14,000 
14,250 
14.500 
14.750 
15,000 
15,500 
16,000 
16.500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
19,780 
17,300 

Per  square 
iDch. 

permanent 
set. 

Remarks. 

Poundg. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
86,000 
37,000 
38,000 
89,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45^000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
92,000 
63.000 
54,000 
55,0CO 
56.000 
67,000 
58,000 
59.000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
1        72,000 
74,000 
76,000 
78,000 
79,120 

Inch. 
0. 

.000167 
.000333 
.000533 
.000700 
.000900 
.001083 
.001200 
.001233 
.001267 
.001300 
.001833 
.001367 
.001400 
.001433 
.001467 
.001533 
.005467 
.006400 
.007067 
.008267 
.000267 
.010800 
.0113<r7 
.012883 
.013500 
.014983 
.016067 
.017467 
.018667 
.020400 
.021533 
.023388 
.026767 
.030400 
.034383 
!  040167 
.046338 
051000 
:  062167 
.075667 
.1033 
.1633 

Inch. 
0. 

.  000167 
.000166 
.000200 
.000167 
.000200 
.000133 
.000167 
.000083 
.000034 
.000033 
.000033 
.000084 
.000033 
.000083 
.000034 
.000066 
.008984 
.000^ 
.000667 
.001200 
.001000 
.001638 
.000967 
•  000066 
.001167 
.001488 
.001184 
.0014C0 
.001200 
.001788 
.  001138 
.001800 
.008434 
.003638 

!  005834 
.006166 
.006667 
.009167 
.013500 
.027688 
.0600 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initialload. 

'" 

........ 

Elastic  limit 

TensUe  strength. 
Load  at  time  of  rapture. 

0. 

" 

.003700 

.008700 

.008800 

.005100 

General  eummanj. 

Tensile  strength  per  square  inch  of  orijrinal  section pounds..    79,130 

Elastic  limit  per  aouaro  inch  of  original  section do —    44,000 

Elongation  per  inch  after  rupture inch..    0.2467 

Elongation  per  inch  under  strain  at  elastic  limit do 001088 

Seduction  in  diameter  at  point  of  rapture do 154 

Beduction  in  area  after  rupture,  peroentumof  ori^al  section 47.2 

Position  of  rapture I'M  ftom  neck,  ohliotie 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".14,  ".28,  ".87» 
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Tube  No-  5.--8"  Converted  Rifle. 
No.  693. 


Marks,  btii 

XHameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 


J 


230  ' 
1,2S0 
2.500  , 
3.750 

6.2S0 
7,500 
8,750 
10,000 

MlMO 

10.730 
11.000    , 

11,  so 

11,««  t 

11,190 

b;ooo 

U900    I 
12.130    I 

12,230 
11,9M    < 
lt,750    I 
14,000 
11,230    I 
14,500 
14,790 
ISuOM    j 
19.500    • 
lOLOOO    . 
10L900    I 
17,000    I 
17.900 
18,000    , 
18.M8 
19,000    I 
1«,M0    I 

1^400    '. 


Pounds. 
1,000 
5,000 
10.000 
15^000 
20,000 
23,000 
90.000 
35^000 
40,000 

41,000 

42;  000 
43^000 
41.000 
45^000 
45^000 
47,000 
48,000 
40,000 
50.000 
51,000 
52,000 
58.000 
54.000 
56,000 
50^000 
57,000 
58,000 
50,000 
40,000 
C2.000 
04,000 
00,000 
08,000 
70.000 
72,000 
74^000 
70,000 
71^000 
80,000 


iTteh. 
0. 

.000007 
.000200 
.000387 
.000533 
.000700 
.000887 
.001003 
.001238 
.001807 
.001787 
.002187 


0. 

.000007 
.000183 
.000187 
.000188 
.000187 
.000187 
.000108 
.0002C0 
.000184] 


.008487 
.004583 


.010000 
.010738 
.012000 
.013033 
.014087 
.015400 
.OlOOCO 
.017500 
.010333 


.024083 
.028433 
.032400 


.041867 
.0«7383 
.055087 
.004187 
.078333 
.1100 


.001700 


.OOIMO 


.001187 


.001267 
.001088 
.001004 
.001838 
.001200 


.001838 
.0OU87 
.001887 
.002580 


.004267 


.008331 


.  014160 
.031067 


Inch. 


Inch. 


.008207 


.013883 


.020100 


Bamarks. 


InitUlIoad. 


.008100 


.005184 


.006767 


Elutio  limit 


Tensile  streDgth. 
Load  at  time  of  mptate. 


General  summary. 

Tearile  «ti«D|rt]i  per  aqnarf)  inch  of  oiiffiaal  Mction ponnda..    80,000 

Steatie  IteSt  per  aanare  inch  of  original  seotioii do 40,000 

SloacatlaB per ioek alter mptnro inch..    0.1400 

KlODgaCiaB  per  Inch  under  strain  at  elaatic  limit do 001288 

BcdBetl0BiBdiaaiet«ratpolntof  raptare do 074 

Bcdnctian  in  area  after  mptare,  per  centnm  of  original  section 24.6 

PoattioB  of  raptare ' ".70  from  neck 

Character  of  mken  aarface granular,  with  a  dnll  spot  at  clronmference,  cracks  opened  in  cylin- 
drical anrface  in  vicinity  of  fracture. 
IkmgatioB  of  inch  sections ".  24*  ".  11,  ".07 
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TESTS    OP   IRON   AND    STEEL 


^O.  094. 


Marks,  b  tVo 

Diameter,  ".5G4. 

Sectional  area,  .25  square  inch. 


Applied  loails. 


Total. 


Pounds. 
250 
1,250 
2,500 
3,7o0 
5,000 
0.250 
7,500 
H,750 
0.000 
9,250 
0,500 
0,750 
10,000 
lU,  250 
:^0, 50(1 
10, 750 
11,000 
11,230 
11,500 
11,730 
12,000 
12. 250 
12,500 
12,750 
13, 000 
13, 250 
13,500 
13,750 
14,000 
14,250 
14,  GOO 
14.750 
15,000 
15,500 
16,000 
16.500 
17,000 
17,500 
18,000 
18,500 
10,000 
10,500 
10,790 
17.000 


i  Per  ftquare  j 


FoundM. 
l.OOU 
5, 000 
10,000 
15, 000 
20, 000 
23, 000 
30.000 
33, 000 
30,  000 
37.100 
38,000 
30.000 
40, 000 
41,  000 
i'^,  000 
43, 000 
44,000 
45, 000 
46. 000 
47, 000 
48, 000 
40,000 
50.000 
51, 000 
5-i,  000 
5J,000 
54,000 
55,000 
56,000 
57,000 
58,000 
69.000 
60.000 
02, 000 
04, 000 
06,000 
08,000 
70,000 
72, 000 
74,000 
76,000 
78,000 
70,100 


v\^^^»*i^r.  Saccoftsivo '  Tj___-^ -„^  Sacce»6iv« 
Elonjjation  ^.j^ng^atioD  ;^®™\"®°*  permanent 

set. 


I 


Inch. 
0. 

. 000133 
.000300 
.000434 
.000633 
.000733 
.000000 
.  001067 
.  001100 
. 001133 
.001167 
.001200 
.001233 
. 001267 
.001367 
.001400 
.002107 
.000333 
.010000 
. 010267 
. 011567 
.012667 
. 014167 
.015033 
.  016267 
.  017107 
.  018833 
.020100 
.  021400 
.022600 
. 024333 
.020000 
.028567 
. 031607 
.035500 
.040500 
.045667 


.060900 

.071000 

.0833 

.1100 

.1607 


Inch. 
0. 

.000133 
.000167 
.  000133 
.  000200 
.  OOOIOO 
.000107 
.  0Q0167 
.  000033 
.  000033 
.  000034 
.  000033 
.000033 
.000034 
.000100 
.000033 
.000767 
. 007166 
.000667 
.000267 
.001300 
.  001100 
.  001500 
.000866 
.  0Ot'J34 
.000000 
.001660 
.001267 
.001800 
.001200 
.001733 
.001667 
.002507 
.  003100 
.003833 
.005000 
.005107 
.007166 
.008067 
.  010100 
.0123 
.0267 
.0567 


Inch. 


Ilemarks. 


0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


0. 


Initial  load. 


.000033 

.000033 

.000033 

0. 

.007533    I      .007600 


.012200 

.004067 

..  . 

.017033 

.005783 

.026000 


.008067 


Elastic  limit. 


Tensile  strength, 
lioad  at  time  of  rapture. 


General  summary, 

Spedflo  gravity 7.83(>:i 

Hardness 12.78 

Tensile  strength  per  square  inch  of  original  section ponnds..      70,  IGO 

filaaticlimit  per  square  inch  of  original  section '. do 43.000 

Elongation  per  inch  after  rupture jncli..        .2407 

Elongation  per  inch  under  strain  at  clastic  lltnit do 001400 

Redaction  in  diameter  at  point  of  rapture do....         .  IC4 

Reduction  in  area  after  rupture,  per  centum  of  original  section 49.7 

Position  of  rupture I'M  i^m  neck 

Character  of  broken  surface silkv 

Elongation  of  inch  sections'. ".80*,  ".22,  ".13 
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Marks,  bt?^m 

Diameter,  '^564. 

SectioDal  area,  .25  square  inch. 


No.  695. 


Applied  load. 


TotaL 


Elonpation'S"«^JJfj;« 

TwrTnrh        elODgatlon 

Per  square     I^'^l'icli.      j^rinch. 


Pound*. 

250 

1,250 

2.500 

3.750 

5,000 

G,250 

7,500 

8.750 

9.000 

0.230 

9,500 

9.750 

10,000 

10,250 

lO.SOO 

10.750 

11,000 

11.230 

11.500 

11.750 

12.000 

12.250 

12,500 

12.750 

11,000 

13.231) 

13.500 

13,750 

14,000 

14.250 

14.500 

14:750 

15,000 

15,500 

1«.000 

16.500 

17,000 

17.500 

Id.  000 

11^,500 

19.00U 

19,500 

19.840 

10,000 


iocb. 


I 


Pounds. 

1,000 
5.000 
10,000 
15.000 

:;o.ooo 

25.000 
30,000 
3.5.000 
36.000 
37.000 
38,000 
39, 000 
40,000 
41,000 
42,000 
43,000 
44,  COO 
45,000 
4fi.0OO 
47.000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
5j<,000 
50,000 
G0,0Oi) 
62,000 
64.000 
66,000 
68.000 
70,000 
72,000 
74.000 
76,000 
7H,000 
79,380 


Inch. 

0. 

.  0001.33 
.000333 
.000467 
.  O0tH533 
.000800 
.  00 1000 
.001133 
.  001200 
.001233 
.  001267 
. 001367 
.001467 
.  003033 
.005000 
.006000 
.00683:] 
.007800 
.  008700 
.  000:'67 
.011007 
. 012100 
.0132.33 
.  01393i 
.015333 
.016400 
.017767 
.  01900U 
.  020333 
.021067 
.023333 
.  025033 
.026867 
.  030167 
.034000 
.038500 
.044000 
.  051500 
.  057667 
.068333 
.  082167 
.1067 
.ie07 


Permanent 
aet. 


Socceaaive 

permanent 

set. 


Semarlca. 


Inch. 


Inch. 


.000133    I     0. 

.  000*21^0  .  000033 


.  000033 
.  000033 
.  000033 
.000067 
.000007 


Inch. 


.  000033 


loitUl  load. 


0. 


.000034 


000134 
000166 
000167 
000200 
000!33 
000067 
000033 
000034    i.!!'.!!!Il!.'.!!]!l!!I'r.    Elastic  limit. 

OOOUK)     , 

.000267    j      .000200 


:i- 


.0001  on 

.002466  I 
. 001067  I 
. uoinoo 
.000833  , 
.000967 
.000900  ; 
. 000867 
.  001500 
. U01033 
.001133  ' 
.  001.700 
.001400 
.  001067  i 
.001367  1 
.001233  1 

.001333   ; 

. 001334 
.001666 
.001700    ! 
.001634    ' 
. 003500 
.0038:»    I 
.004300    ' 
.  003.'>00    i 
.  007500 
. 006167 
.010666    ! 
.  013834 
.(124533    I 
.  OOOO 


.006233 


.C05900 


. 011400 


.  005167 


.016800 


.005400 


. 024333 


.  007533 


TcdhHo  strength. 
Load  at  time  of  mptnre. 


Gtverul  SHmmary. 

Te&aiie  atrcogth  per  square  inch  of  original  section pounds..      70,900 

Elaatielimk  per  annare  inch  of  original  section do —      88,000 

Elottgatton  per  inch  after  rupturo inch..      0.2767 

Eloogation  per  inch  under  strain  at  elastic  limit do 001267 

Kedoelion  in  diameter  at  point  of  mptnre do 164 

Redaction  in  aiva  after  ruptare,  per  centum  of  original  section 49. 7 

Pontionof  raptnrc at  middle  of  stem 

Character  of  broken  surface silky 

Hoogation  of  inch  aect ions ".17,  ".47*,  ".19 
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Marks,  m  :?*i 


^o.  696. 


Diameter,  ''.504. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
clonj^ttion 
per  inch. 

Inch, 

0. 

.000067 
.  000100 
.000166 
.000167 
.000167 
.  000166 
.000107 
.000167 

0. 

.000033 
.000033 
.000034 
.000033 
.008133 
.000600 
.001234 
.000900 
.001538 
.000633 
.001334 
.001266 
.001734 
.001183 
.001533 
.001367 
.001467 
.001833 
.001667 
.003700 
.004633 
.004500 
.005833 
.007667 
.007867 
.  011800 
.015000 
.039033 
.0533 

Permanent 
set 

SucccBsive 

permanent 

set 

Kemarlcs. 

ToUl. 

Per  square 
incli. 

Pmtndi. 
250 
1,250 
2,500 
3. 750 
5,000 
6.250 
7,500 
8,750 
10,000 
10.250 
10.500 
10,760 
11.000 
11,250 
11.500 
11,750 
12,000 
12.250 
12,500 
12, 750 
13,000 
13.250 
13,500 
13,750 
14,000 
14,250 
14,500 
14, 750 
15.000 
15.500 
10,000 
16,500 
17,000 
17.500 
18,000 
18,500 
19,000 
19,500 
19,690 
16,900 

Pound*. 
1,000 
5, 000 
10,000 
15.000 
20,000 
25.000 
30,000 
35,000 
40,000 
41.000 
42,000 
43,000 
44.000 
45,000 
40.000 
47.000 
48,000 
49,000 
50,000 
61,000 
52.000 
53.0C0 
54,000 
55.000 
56.000 
57,000 
68.000 
59,000 
60.000 
62.000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
7^000 
78,760 

Inch. 
0. 

.000067 
.  000167 
.000333 
.000500 
.000667 
.000833 
.001000 
.001167 
.  001167 
.  001200 
.001233 
.001267 
. 001300 
.000433 
.010033 
.011267 
.012167 
.  018700 
.014333 
.015667 
.016933 
.018667 
.019800 
.021333 
.022700 
.  024167 
.026000 
.027667 
.031867 
.086000 
.040500 
.045833 
.053500 
.061367 
.072667 
.087667 
.1267 
.1800 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elaatio  limit. 

Tensile  streogtli. 
Load  at  time  of  rapture. 

0. 
0. 
0. 

0. 
0. 
0. 
0. 



1 

1 

1 

6. 

i 

.011800 

.011800 

.017667 

.005867 

.025267 

.007600 

1 

General  summary. 

Tensile  strength  per  square  incb  of  original  section pounds..      78  760 

XIaatio  limit  per  square  inch  of  original  section do 45!  000 

Xlongation  per  inch  after  rupture inch..      0.2967 

Xlangation  per  inch  under  strain  at  elastic  limit do 001300 

'Badaction  in  diameter  at  point  of  rupturo do 164 

Xadaction  in  area  after  rupture,  per  centum  of  original  section 49  7 

Fjrition  of  rupture...... ".1  lh>m  middle  of  atem 

Caaraoter  of  broken  surface Bilkv 

Baogation  of  inch  sections '/,22,  ".46*  ".21 
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No.  672. 

Marks,  m^S'o 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

Eloof^ation 
per  inch. 

Snccessive 

Successive 

Remarks. 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

■*^-               set 

Powndt. 
250 
1,250 
2.500 
3.750 
5,000 
6.250 
7.500 
8.750 
10.000 
10,250 
10,500 
10,750 
11.060 
11,250 
11.500 
U.750 
12.000 
12.250 
12.500 
12,750 
13»000 
18,250 
13,500 
13,750 
14,000 
14.250 
14,500 
14,750 
15.000 
•  15,600 
16.000 
16.500 
17.000 
17.500 
18.  COO 
18,500 
19,000 
19,500 
20,000 
20,500 
21.000 
21,800 
19,400 

Foundt. 
1,000 
5.000 
10.000 
15,000 
20.000 
25,000 
30,000 
35.000 
40.000 
41,000 
42.000 
43.000 
44,000 
45,000 
46,000 
47.000 
48,000 
49.000 
50.000 
51.000 
52,000 
53,000 
54.000 
55,000 
56,000 
57.000 
58.000 
59.000 
60.000 
62,000 
64.000 
66.000 
68.000 
70.000 
72,000 
74,000 
76,000 
78.000 
80,000 
82.000 
84.000 
85,200 

Inch, 
0. 

.000167 
.000383 
.000500 
.000667 
.000867 
.001083 
.001200 
.001367 
.001400 

Inch. 
0. 

.000167 
.000166 
.000167 
.000167 
.000200 
.000166 
.000167 
.000167 
ooooas 

Inch. 
0. 
0. 
0. 

Inek, 
0. 

Initial  load. 



Elastic  limit 

Tensile  strength. 
Load  at  time  of  rnptore. 

0. 

0. 

.000067 
.000067 
.000190 
.000138 

"Vooooez" 

0. 

,000033 
.000033 

. 001433    -      .  000083 

.001467 
.001500 
.001538 
.001600 
.001667 
.006467 
.001767 
.008467 
.008933 
.009433 
.009933 

.000034 
.000083 
.000088 
.000067 
.000067 
.008800 
.001300 
.001700 
.000466 
.000500 
.OOOiVOO 

.000133    1    0. 

i 

............1............ 

:;;:::::::::':::::::::::: 

.006600 

.006467 

.  011333    1      .  001400 

.012633 
.013400 
.014000 
.015367 
.016767 
.018100 
.020000 
.028167 

.001300 
.000767 
.000600 
.001867 
.001400 
.001633 
.001600 

.010667 

.004067 

■ 

.016067 

.005400 

.003167 

0A41MI 

.030233    )      .002800 
.03300«          .002767 
.038367          .005367 
.043267          .004900 
.047700    •      .004433 

.054167 
.064400 
.075500 
.095867 
.1400 


.006467 
.010233 
.011100 
.020367 
.044138 

1                      1 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    85.200' 

Slasfeio  limit  per  square  inch  of  original  section • do....    47,000 

Elongation  per  inch  after  rupture inch..    0.2188 

Elongation  per  inch  under  strain  at  elastic  limit do 001667 

Seduction  in  diameter  at  point  of  rupture do 164 

Seduction  in  area  after  rupture,  per  centum  of  original  section 49.7 

Positiosi  of  rupture .^ 1"  from  neck 

Character  of  broken  surface silky 

XlongatioB  of  inch  sections ".36*.  ".16,  ".12 
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No.  673. 


Marks,  mt«m 

Diameter,  ".564. 

Sectional  area,  .25  square  iucli. 


Applied  loads. 


TotoL 


Per  square 
inch. 


Elonfsatioii 
per  inoh. 


Saccesslve 
elongation 
perinch. 


Permanent 


Snccesaive 

permanent 

set. 


Bemarks. 


Poundt, 
250 
1,250 
2,500 
8,750 
5,000 
6,250 
7,500 
8,750 
10,000 
10,250 
10.500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,600 
12, 750 
13,000 
18,250 
18,500 
18,750 
14,000 
14.250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
20,800 
17,800 


Poundt. 
1.000 
5.000 
10,000 
15,000 
20,000 
25,000 
80,000 
85.000 
40,000 
41.000 
42, 000 
43, 000 
44,000 
45,000 
46,000 
47,000 
48,000 
49, 000 
60,000 
61,000 
52,000 
53, 000 
54,000 
55.000 
56,000 
57, 000 
68,000 
59,000 
60,000 
62,000 
64,000 
06,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
83,200 


Inch, 
0. 

.000238 
.000367 
.000507 
.000700 
.000867 
.001088 
.001200 
.  001867 
.001367 
.001400 
.001438 
.001500 
.001567 
.001600 
.001633 
.007500 
.  008233 
.009700 
.  010200 
.  011033 
.  012067 
.  013107 
.  014138 
.016033 
.016738 
.  018100 
.019000 
.0^0667 
.023000 
.  026767 
.  030000 
.034000 
.038667 
.043500 
.  050167 
.  057000 
.068000 
.081000 
.  1100 
.1733 


Inch. 

0. 

.000283 
.000134 
.000200 
.000133 
.000167 
.000166 
.000167 
.000167 

0. 

.000033 
.000033 
.000^7 
.000067 
.000033 
.000033 
.005867 
.  000733 
.001467 
.000500 
.000833 
.001034 
.001100 
.000966 
.001900 
.000700 
.  001367 
.000900 
. 001667 
. 002333 
.  003767 
.  008283 
.004000 
.004667 
.004833 


.  011000 
.  013000 
.0290 


Inch. 
0. 

.000067 
.000067 
.000067 
.000067 
.0001^ 
.000100 
.000100 
.000100 


Inch. 
0. 

.000067 
0. 
0. 
0. 

.000033 
0. 
0. 
0. 


Initial  load. 


.000183 


.000033 


Elastic  limit. 


.007888 


.007700 


.012067 


.004234 


.018333 


.006266 


Tensile  strength. 
Load  at  time  of  rupture. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    83,200 

Elastic  limit  per  square  inch  of  original  section do  ...    47,000 

Elongation  per  inch  after  rupture inch..    0.2583 

Elongation  per  inch  under  strain  at  elastic  limit ' do 001633 

Reduction  in  diameter  at  point  of  rapture do 164 

Reduction  in  area  after  rupture,  per  centum  of  original  section 49.7 

Position  of  rupture ".8  from  neck 

Character  of  broken  surface silkj 

Elongation  of  inch  sections ".43*,  ".20,  ".13 


S '  Ccrm^eT'^e^  Jl^-/*l€ 


J'iae  *^.  ^ 


CScCctt^o-rtctl,  iJ^ec£:yrtS7^*y 


-^T*eeo7i^ 


S&(3649l 
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No.  787. 


Marks,  b"*! 

Diameter,  ^^564. 

Sectional  area,  .25  square  iDch. 


1 

Elongation 
perTncb. 

SacceMire 
elongation 
per  inch. 

Permanent 
set. 

Sacceuive 

permanent 

set. 

Total. 

Persqaare 
incli. 

Itemarka. 

Pounds. 
230 
1,250 

Founds. 
1.000 
5,000 
10,000 
15,000 
20.000 
25,000 
30. 000 
35.000 
36,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
49,000 

,        50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60.000 
63,000 
64,000 
66,000. 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82.000 

j        82.960 

Inch. 
0. 

.000133 
.000300 
.000407 
.000633 
.000707 
.000933 
.001067 
.001100 
.001133 
.001200 
.001233 
.001267 
.001300 
.001333 
.001367 
.001400 
.002367 
.003567 
.004300 
.005300 
.006233 
.00/107 
.008000 
.009000 
.009033 
.011267 
.012333 
.013367 
.014300 
.015033 
.016700 
.018267 
.020967 
.024000 
.027200 
.030667 
.  034267 
.038967 
.044667 
.050933 
.060000 
.060667 
.0933 
.1600 

Inch. 
0. 

.000133 
.000167 
.000187 
.000106 
.000134 
.000106 
.000134 
.000033 
.000033 
.000067 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000907 
.001200 
.000733 
.001000 
.000933 
.000934 
.000833 
.001000 
.000933 
.001334 
.001066 
.001034 
.000033 
.001833 
.001067 
.001567 
.002700 
.003033 
.003200 
.003467 
.003600 
.004700 
.005700 
.006268 
.009067 
.009667 
.023633 
.0687 

Inch. 
0. 
0. 
0. 
0. 
0. 

S: 

0. 

Inch. 

0. 

Initial  load. 

'       2,500 

3,750 

5,000 

0,250 

!       7,500 

8,750 

1       9.000 

;       9,250 



'       9,500 

9,7S0 

10,000 

"i: 

10,230 

10,500 

10,750 

11,000 



Elastic  limit 

11.2cO 
1     11,500 

.000933 

.000933 

11,750 



12,000 

1     12, 25d 

Tenaile  atrenflfth. 
Load  at  time  of  raptnre. 

1     12.500 
1     12. 7.50 

.005367 

.004434 

I     13,000 

13. 250 

13,500 

1.1, 750 

14,000 

14,250 

14,500 

U,750 

15,000 

15.500 

1     16.000 

!     16.500 



.     17.000 

17.500 

18.000 

Id.  500 

,     19,000 

•     19,500 

!     20,000 

30,500 

'    20.740 

18,500 

1 

General  summary. 

Tensile  strenirtb  per  nqoaro  inch  of  oriidnalnectiott pounds. .      82.960 

EUsticIimit  per  sqoarc  inch  of  original  section do 44.000 

EloD^tioQ  per  inch  after  raptnre inch..      0. 1067 

Eloogaiion  per  inch  under  strain  at  elastic  limit do 001400 

KedncHon  indlameterat  point  of  rapture do 114 

KednctJon  in  area  after  rupture,  percentam  of  orifcinal  section 30.4 

Poftirion  of  rnptnre ".4fromneck 

Character  of  broken  Burfhce granular;  dull  spot  at  circumference 

Elongation  cf  inch  aections ".31*,  ".10,  ".00 
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TESTS   OP   IRON   AND   STEEL. 
No.  749. 


Marks,  bto 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied-loada. 

EloneatioD 
perlnch. 

SacceMive 
eloDsation 
perlnoh. 

PermaDont 
set. 

Saccessive 

permanent 

set. 

Remarks. 

Tot"-    %X" 

Poundt. 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7,500 
8,750 
9,000 
9.250 
9,500 
9,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12.000 
12.250 
12.500 
12,750 
13,000 

\l^ 

13.750 
14,000 
14,250 
14,500 
14,750 
15.000 
15,600 
16,000 
16,500 
17,000 

Poundt. 
l.OUO 
5,000 
10,000 
15,000 
20,000 
25.000 
80  000 

Inch. 
0. 

.000167 
.000333 
.000533 
.000700 
.000900 
Ai»iAft:-t 

Inch. 
0. 

.000167 
.000166 
.000200 
.000167 
.000200 
.000133 
.000167 
.000083 
.000034 
.000083 
.000083 
.000084 
.000033 
.000083 
.000034 
.000066 
.006984 
.000063 
.000(967 
.001200 
.001000 
.001538 
.000967 

!  001167 
.•01488 
.001184 
.0014CO 
.001200 
.001788 
.001138 
.001800 
.008434 
.003688 
.003888 
.005834 
.006166 
.006667 
.009167 
.013500 
.027683 
.0600 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initlalload. 

35*  000            M^9M\ 

36,000 
37.000 
38,000 
89,000 
40,000 
41,000 
42.000 
43,000 
44.000 
4A,000 
46.000 
47,000 
48,000 
49,000 
50.000 
51,000 
92,000 
53,000 
54,000 
ftS^OCO 
56.000 
57,000 
58.000 
59.000 
60,000 
62.000 
64,000 
66.000 
ffitOOO 

.001233 

.001267 

.001300 

.001383 

.001367 

.001400 

.001438 

.001467 

.001533 

.005467 

.006400 

.007067 

.008867 

.009267 

.010800 

.011367 

.012383 

.013500 

.914983 

.016067 

.017467 

.018667 

.020400 

.021683 

.023388 

.026767 

.030400 

.034383 

.040167 

.046833 

.058000 

.062167 

.075667 

.1033 

.1633 



1 : 

ElAstie  limit 

Tensile  strength. 
Load  at  time  of  mptnre. 

0. 

.003700 

.008700 

.008800 

.009100 

17.500    ;        70,000 
18,000            72,000 
18,500    !        74.000 
19,000    ,        76,000 
19,500            78,000 
10, 780     !        79- 120 

17,300 

General  aummary. 

Tensile  strength  per  square  inch  of  ori^cinal  section ponnds..    79,120 

SUstio  limit  per  aoaare  inch  of  orlginu  section do 44,000 

Elongation  per  inch  after  rapture inch..    0.2467 

Elongation  per  inch  under  strain  at  elastic  limit do 001583 

Seduction  in  diameter  at  point  of  rupture do 154 

Beduotion  in  area  after  rupture,  peroentum  of  original  section 47.2 

Position  of  rupture TM  from  neck,  oblique 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".14,  ".28,  ".87* 
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TzTBK  No.  6.-8"  Converted  Rifts, 


*»«!  area,  .23  square  inch. 


>^loada. 


No.  693. 


Total 


/     i.ooo 

'0,000 

ijooo 

20.000 
25.000 
30.000 
35.000 
40.000 

41.000 

4^000 

43.006 

44,000 

45^000 

40,000 

47,000 

48.000 

49^000 

50,000 

51.000 

52,000 
53.000 
54,000 
56,000 
50.000 
57,000 
58,000 
50,000 
OD,000 

^^ 
64,000 


OR,  000 
•ft,  000 

i^ooo 
n^ooo 


Snocessive 
•loD/^tion 
per  inch. 


Pennanent 


Saccessive 

permanent 

set. 


O. 


I  : 


.  OOC»367 
.  000-S33 
.  0€M>700 
.  00086T 
.  00X033 
OOJ233 

.  OOX79T 
002X<r7 


.  004^^33 


.  OXOOOO 
.  010733 
.  4>X2000 
..0X3033 
.  014007 
.  OJ.SS400 
.  0100CO 
.  OX'ZSiOO 
.  OX0333 
.  020900 
.  OS230^ 
.  024033 
.  028^33 
.  03-2400 
.  03066T 
.O41.0«7 
.  047333 
.  0o^06T 
.0041.07 
.or  8333 
.  XXOO 


JncA. 


.000183 
.000167 
.000166 
.000167 
.000107 
.000106 
.0002CO 
.000134] 


.001006 
.001700 


.001800 
.000000 

.001167 


.001267 
.0010B8 
.001034 
.001338 
.001200 


.001833 
.001167 
.001867 
.002566 
.003500 
.008067 
.004267 


.006334 
.008300 
.014166 
.081667 


IntK, 


Inch. 


.006188 


.013883 


.020100 


.000088 


.008100 


.005184 


Remarks. 


Initial  1 


Elaatio  limit. 


Tensile  strength. 
Load  at  time  of  mptare. 


General  aummary. 


incliof  orijii^I  section ponnds..    80,000 

-   «-—«-  —  —  ^^  40.060 

inch..  0.1400 
001288 


^^^^^^^^S^eHlS^  do.. 

^S^SSiVt^^^^^at^Sof  rapture do 074 

^^S^^'-^^^ «ffi2!ri.5^*in^?ilS$*o^f^^ 

^^ttouotVne^-«--» 


".  24*  ".  11,  ".07 
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TESTS    OF    IRON   AND    STEEL. 

Tube  No.  C— 8"  Converted  Rifle. 

No.  652. 


Marks,  b^TI 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


^ippiica  loaus.       ,  i 
'  Ts'i^^^*;^^  Snccep«ive   •p„-.-„„„««f  Successive 
^lo°ption^,„     ,^j^„    P^^^^^^^^'^tipenuauent 

Total      T'er  square     P"^'""^^'*   I   V^^^^^^'   i        '  ''  ^^' 

'^°^"'-  inch.  I  '  , 


Bemaiks. 


Pounds. 

250 

1,250 

2,500 

3, 750 

5,000 

6,250 

7,500 

7,750 

8.000 

8,250 

8,500 

8,750 

U,  000 

0, 250 

0,500 

P,750 

10,000 

10, 2o0 

10,500 

10, 750 

11.000 

11.250 

11,500 

11.750 

12,  000 

12. 250 

12.  500 

12, 750 

13.000 

13,250 

13.500 

1.3,750 

14,  000 

14. 250 

14,  500 

14,  750 

15.000 

15,500 

10.000 

10, 500 

17,  000 
17,500 
18.000 

18,  500 
18.000 
17, 900 


Pounds. 
1,000 
5,000 
10,000 
15, 000 
20,  000 
25,  000 
30, 000 
31,000 
32,000 
33,000 
34,000 
35,000 
36, 000 
37,000 
38.000 
39. 000 
40,000 
41,  000 
42,000 
43,  000 
44.000 
45.000 
46,000 
47,000 
48,000 
40, 000 
50,000 
51,000 
52,  000 
53,000 
54,000 
55,  000 
.56. 000 
.•ST,  000 
58,000 
50,000 
60,000 
02,000 
61.000 
66, 000 
68, 000 
70,000 
72, 000 
74,000 
74, 400 


Inch. 
0. 
.  000267 
.  000467 
.  000033 
.  000767 
.  000033 
.001133 
. 001133 
.  001167 
.  001200 
. 00>233 
.001267 
.001333 
. 001400 
.  00^600 
.002400 
.  004367 
.004833 
. 005767 
.006400 
.007600 
.008307 
.010267 
. 010733 
.  OllfOO 
.012667 
.014100 
.015667 
. 016667 
. 017600 
.0»9000 
.  020460 
.  022667 
.  023733 
.  025500 
.  027000 
.020000 


.037667 
.042733 
.  048683 
.056667 
. 067000 
.  082100 
.1000 


Inch. 

0. 

.000267 
.000200 
.O0OIG6 
.000134 
.000160 
.  000200 

0. 

.  000034 
.  000033 
.000033 
.  000034 
.  000066 
.  000067 
.000200 
.000800 
. 001967 
.000466 
.  000034 
.  000633 
.OOKOO 
.000767 
.OOtdOO 
.000466 
.000967 
.000967 
.  001433 
.001567 
.  001000 
.000033 
.  001400 
.001400 
. 002267 
. 001066 
.001767 
.001500 
.  002000 
.004333 
. 004334 
.005066 
.  006100 
.007884 
.  010333 
.  015100 
.0170 


Inch. 
0. 

.000067 
. 000067 
. 000067 
.000067 
. 000100 
. 000100 


.000100 


.002900 


.006667 


. 012300 


Inch. 
0. 

.000067 
0. 
0. 
C. 

.  000033 
0. 


Initial  load. 


!!  Elastic  limit. 


.002800 


.  003767 


.  005633 


.:  Tensile  strength. 

. ;  Load  at  time  of  rupture. 


(reneral  suvimary. 
Speciac  pravity 7.8571 


Hardness 13.  40 

Tensile  strength  per  square  inch  of  original  section pounds.       74,400 

Elastic  limit  per  square  inch  of  oi  iginal  section do  ...      37,  GOO 

Elongation  per  inch  after  rupture inch..      0. 1100 

Elongation  per  inch  under  strain  at  elastic  limit do    . .    .  0014OO 

Reduction  in  diameter  at  point  of  rupture do 044 

l^eduction  in  area  after  rupture,  per  centum  of  original  section * .         15.  o 

Position  of  rupturo ".35  from  midllo  of  stem 

[circnmfereDco 

Character  of  broken  surface granular ;  radiating  from  a  defective  spot  in  the  metal  at  tbo 

Elongation  of  Inch  sections ".10,  ".13*.  -10 
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No.  653. 

Diameter,  ".504. 

Sectional  area,  .25  square  iucb. 


Applied  loads.  i  | 

inch.  I 


Remarks. 


Total 


Pound*. 

230 

1,250 

'.',500 

3,7rpO 

9.  OOP 

c,2:o 

7,500 
7,750 
tt.OOO 
8.2jO 
K,50U 
8,730 
f'.OOu 
9,2:0 
9,S00 
9,750 
tP.OOO 
I0.2GO 
10.500 
111,750 
11,OCO 
11,230 
11.500 
11,730 
1:4000 
12,230 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
13.000 
15^500 
10,000 
16^500 
17,000 
17.500 
18.000 
18.500 
10,000 
19.500 
10,500 
17,200 


Po*jind9. 
1,000 
5,000 
10,000 
15.  COO 
20.000 
25.  COO 
30,  OOU 
>  1.000 

a2.oco 

.33,000 
3t,000 
»5,000 
36.000 
37,000 
38.000 
30,000 
40,000 
41,000 
4-AOOO 
43,000 
44,000 
43,000 
46,000 
47.000 
4R,000 
49.000 
50,000 
51.000 
52.000 
53.000 
34,000 
55.000 
56.000 
57.000 
58,000 
68.000 
60,000 
62;  000 
01.000 
06,000 
68.000 
70,000 
72,000 
74,000 
70^000 
7g.000 
78,240 


I 


Inch, 

a 

.000167 
.000833 
.000467 
.000067 
.000800    I 
.COIOOO    I 
.001000 
.00ia33 
.001067    I 
.(H»lt83    ' 
.001107    I 
.001200 
.001287    ! 
.  001400 
.0011^00    , 
.002000    I 
.COTOO    ^ 
.C(fe2C7    1 
.004900 
.005667    I 
.006667 
.007833    , 
.C08667    ' 
.000638    I 
.010667    I 
.012383 
.013383    I 
.014883 
.015333    i 
.016000    i 
.018167    I 
.010567 
.020783 
.022600 
.024067 


.030600 
.038167 


.051167 

.058083 

.060167 

.0867 

.1200 

.1467 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


Jjieh, 


0. 


Initial  load. 


r 


I 


J 


.001800 


.001300 


Inch, 
0. 

.0O01C7 

.  000 ICO 

. 000134 

.000-JOO 

.  0001:13 

. OOOJOO 
0.  '. 

.000033     ■- 

.0C003t    ! 

.000006 

.000034 

.000033    , , , 

.000067    • ' Elaallcllmlt 

.000133    I 

.000400 

.000800    I 

.  030700 

.000067    ' 

.000633     I 

.000787     ' 

.001000    ; 

.conco  I 

.000834 
.001166    ' 
.000831    ' 
.C01666    I 
.001000 
.001000    i 
.001000    t 
.001567 
.001267 
.001400    > 
.001166 
.001867    I 
.001467 
.001066 
.001567 
.002667 


.005100 


.003800 


.010467 


.005367 


.005767 

.007167 

.0077Ci6 

.010234 

.017538 

.03.')3 

.0207 


Tensile  strength. 
Load  at  time  of  rapture. 


General  summary. 


Tenailostrenj^th  per  sqaaroin<*h  of  original  section  poanda..       78,240 

Elastio  limit  per  gqnaro  inch  of  original  section  do 37.000 

Elon^tion  per  inch  afteriVptiire inch..        0.2100 

Ebaication  per  inch  under  strain  at  elastfclimit .do....      .0012G7 

Seduction  in  diameter  at  point  of  rnptare do  ...  .]64 

Bednction  in  area  after  raptare,  percentumof  original  section 49.7 

Position  of  rapture.' ".20  from  middle  of  stem 

Character  of  broken  snrface sIHlv 

Elongation  of  Inch  MM*t ions ".10,  ".89*,  ".14 
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No.  696. 


Marks,  m  t*i 

Diameter,  ''.504. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Inch. 

0. 

. 000067 
.000100 
.000166 
.000167 
.  000167 
.000166 
.000167 
.000167 

0. 

.000033 
.000033 
.000034 
.000033 
.008133 
.000600 
.001234 
.000900 
.001533 
.000083 
.001334 
.001266 
.001734 
.001133 
.001533 
.  001367 
.001467 
.001833 
.001667 

.oai7oo 

.004633 
.004500 
.005833 
.007667 
.007867 
.  011300 
.015000 
.039033 
.0533 

Permanent 
set 

Snccessive 

permanent 

set 

Total. 

Per  square 
inch. 

Remarks. 

Pminds. 
250 
1.250 
2. 500 
3.  750 
5.000 
6.250 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,600 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
16,000 
15,600 
10.000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
10,600 
19,690 
16,900 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20, 000 
25,000 
30, 000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47.000 
48,000 
49,000 
.50. 000 
51,000 
52,000 
53.0C0 
54,000 
55.000 
66,000 
.  57,000 
68.000 
50,000 
60,000 
62,000 
04,000 
06,000 
68,000 
70.000 
72,000 
74,000 
7&000 
7^000 
78,760 

Inch. 
0. 

.000067 
.000167 
.000333 
.000500 
.000667 
.000833 
.001000 
.001167 
.  001167 
.001200 
.001233 
.001267 
.001300 
.009433 
.010033 
.011267 
. 012167 
.  013700 
.014333 
.015667 
.016933 
.018667 
.019800 
.021333 
.022700 
.024167 
.026000 
.027667 
.031867 
.036000 
.040500 

.053600 

.061367 

.072667 

.087667 

.1267 

.1800 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

TensUe  strength. 
Load  at  time  of  raptare. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 





1 

0. 

1 

.011800 

.011800 

.017667 

.005867 

.025267 

.007600 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..      78,760 

XlMtic  limit  per  square  inch  of  original  section do 45,000 

Slongation  per  inch  afterruptnre Inch..      0.2967 

Xlongation  per  inch  under  strain  at  elastic  limit do 001300 

'Xadaction  in  diameter  at  point  of  rupture do 164 

Sedactioninareaaftermpture,  per  centum  of  original  section 49,7 

Faaition  of  rupture 'Mfh>m  middle  of  stem 

Ckaracter  of  broken  surface silky 

Baogation  of  inch  sections ".22,  ".46*.  ".21 


S  *  Ccmi^eT'^eci  J?^-/*le 


^Zhae  c^.  *^ 


t^cCctl^o-r€ceZ,  t^^czWee^w^ 


-^r*Gec7c. 


SEx  36491 
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Marks,  b"«i 


No.  787. 


-"«"•*•'»  BT4I 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 


AppUedkMdB. 

Elongation 
per  inch. 

Sacceuire 

SncceaaiTO 

Total. 

PerMaar« 

elongation 
p«r  inch. 

set.         ^™™°^ 

Itemarks. 
Initial  load. 

Pounds. 
250 
1,250 

Poundg. 
1,000 
5,00<i 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49.000 
50,000 
51.000 
52,000 
53,000 
54.000 
55,000 
56,000 
57,000 
58,000 
59,000 
60.000 
62,000 
64,000 
66.000. 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
60,000 
82,000 
82,060 

Inch. 
0. 

.000133 
.000300 
.000467 
.000633 
.000707 
.000933 
.001067 
.001100 
.001133 
.001200 
.001233 
.001267 
.001300 
.001333 
.001367 
.001400 
.002367 
.003567 
.004300 
.005300 
.006233 
.  00/107 
.008000 
.009000 
.009933 
.011267 
.012333 
.013367 
.014300 
.015633 
.016700 
.018267 
.020967 
.024000 
.027200 
.030667 
.034267 
.038967 
.044667 
.050933 
060000 
.069667 
.0933 
.1600 

JiUh. 

0. 
.000133 

Inch. 

0. 

0. 

Inch, 
0. 

2,500 

.000107    '    0. 
.  000107    '    0. 

3.750 



,      5,000 

.  000166        0. 
.000134         0. 
.000106         0. 
.  000134         0. 

6.250 

1      7,500 

i»,750 

I      9,000 

.000033 
.000033 
.G00067 
.000033 
.000034 
.000033 
.000033 
.000034 
.000038 
.0009«7 
.001200 
.000733 
.001000 
.000933 
.000034 
.000833 
.001000 
.000933 
.001334 
.001066 
.001034 
.000933 
.001833 
.001067 
.001567 

.003033 
.003200 
.003467 
.003600 
.004700 
.005700 
.006266 
.C09067 
.009667 
.028633 
.0667 

9.230 

9,500 

9,750 

10,000 

!    10.250 



10,500 

10,750 

11,000 

:::::::!::;:■:::**' 

Elastic  limit. 

11,250 
1    11.500 

.000033 

.000933 

1    11,750 



12,000 

12,250 



• 

.    12,500 
1    12, 750 

.005367 

.004434 

13.000 

13,250 

'    13,500 

1    13,750 



1    14.000 

14,250 

'    14,300 

14,750 

15.000 

■    15,500 

16.000 

16.500 

17,000 

1 

17.500 

18,000 

::::::::::::i:::::::::::: 

18,500 

19.000 

1 

19,500 

20,000 

,    20,500 
1    20.740 

1 

1 

Tensile  strength. 
Load  at  time  of  rapture. 

18,500 

1 

' 



, .. 

General  summary. 

Tensile  Htrength  per  square  inch  of  original  section pounds..      62,900 

Elastic  limit  per  so nare  inch  of  original  section do 44, 000 

ElonfEation  per  inch  after  niptnre inch..      0.1067 

Elongation  per  incb  nnder  strain  at  elastic  limit do 001400 

Kednction  in  diameter  at  point  of  rapture do 114 

Redaction  in  area  after  rapture,  per  centum  of  original  section 30.4 

Position  of  rapture ".4fromneck 

Character  of  broken  surface granular;  dull  spot  at  circumference 

Elongatlonof  inch  sections ".31*,  ".10,  ".00 
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No.  789. 


Marks,  b¥.  o 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 


Applied  loaiU. 


Total. 


1_ 


Pounds. 

1,250 

'i.500 

3,730 

0,000 

0,250 

7. 500 

8.7o0 

0.000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10.750 

11,000 

11,250 

11,500 

11,750 

12,000 

12.250 

12,500 

12,750 

13,060 

13^250 

13;  500 

13^750 

14,000 

14.250 

14,500 

14,^0 

15,000 

15^500 

le^ooo 

1«,500 
17,000 
17.500 

la^ooo 

18^900 
19,000 
19.600 
29.000 
20,070 
20,140 
17,900 


i  Per  Moare 

iDCll. 


Pounds. 
1,000 
5,000 
10.000 
15.000 
20,000 
25,000 
30,000 
35,000 
36.000 
37,000 
3S,000 
30,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
46,000 
47,000 
46^000 
40^000 
50,000 
51,000 
92,000 
53,000 
54,000 
55,000 
50^000 
57,000 
58; 000 
59.000 
00,000 
62,000 
64,000 
06,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78;00O 
80,000 
80,280 
80,560 


E10BB.tion|ff-^«jJ« 


PermaDent 
set. 


Snccessire 

permaneDt 

set. 


Jn£h. 

0. 

.000133 
.000367 
.000400 
.000567 
.000733 
.000900 
.001067 
.001100 
.001133 
.001167 
.001200 
.001283 
.002700 


.005267 
.006267 


.007900 
.008467 
.009367 
.010300 
.0U400 
.012807 
.013867 
.014238 
.015600 
.016667 
.018083 
.0.9267 
.020700 
.021833 


.020667 


.034000 
.088788 


.057667 

.067000 

.0867 

.1167 

.1338 

.1500 


Remarks. 


Inch. 
0. 

.000133 
.000184 
.000133 
.  000167 
.000160 
.000167 
.000167 
.000033 
.000083 
.000084 
.000033 
.000033 
.000467 
.001533 
.00)034 
.OOJOOO 
.000633 
.OOMOO 
.000567 


Inch. 

0. 

0. 

-.000033 
-.000033 
—.000033 
-.000033 
-.000033 
-.000033 


!       Inch, 
I    0. 


.000933 
.001100' 
.000867 
.001000 


.001867 
.001067 
.001866 
.001234 
.001433 
.001133 
.001767 
.003067 


.003967 

.004783 

.005100 

.005834 

.008000 

.009333 

.0197 

.0800- 

.0166 

.0167 


->  000033 


.005800 


.009700 


-.000033 
0. 
0. 
0. 
0. 


.005333 


Initialload. 


Elaatio  limit. 


Tensile  atrenffth. 

Load  at  time  of  mptare. 


General  summartj. 

Tensile  strength  per  sqaare  inch  of  original  section pounds..    80,560 

XIaatie  limit  per  sqoare  inch  of  original  section do 40,000 

El«ncntioa  per  inch  alter  ruptnre inch..    0.2867 

Sfaragatifln  per  inch  under  strain  at  elasticlimit do 001233 

Redaction  in  diameter  at  point  of  roptnre do 154 

Bednction  in  area  after  mptare,  per  centamof  original  section 47.2 

Poaitionofniptnre r'.2fh)mneok 

Chancter  of  broken  snrfaoe silky 

1  of  inch  seetiona ".84*,  ".25,  ".12 
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TESTS   OP   IRON   AND    STEEL 


No.  788. 
Marks,  b  t?i 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


I 


Per  square 
ineli. 


PoUncU. 
250 
1.250 
2,500 
3,750 
6.000 
6.250 
7,500 
8,750 
0.000 
9.250 
0,500 
0,750 
10,000 
10,250 
10,500 
10, 750 
11,000 
11, 250 
11.500 
11,750 
12,000 
12,250 
12,600 
12,750 
13,000 
13,250 
13.500 
13.750 
14,000 
14,250 
14,500 
14,7V 
15,000 
15,500 
1G.000 
16.500 
17,000 
17,600 
18,000 
18,500 

mooo 

10,500 
20,000 
20, 310 
17,900 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,  COO 
25.000 

:{0, 000 

35, 000 
36.000 
37, 000 
38,000 
30,000 
40, 000 
41,000 
42.000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
40,000 
50,000 
51,000 

r>2, 000 

53,000 
54.000 
55,000 
56,000 
57, 000 
58,000 
59.000 
60,000 
62,000 
64,000 
06.000 
68.000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
81,240 


Elonjeration 
per  inch. 


I  .0767 
.1033 
.1567 


!!.V««S;?}n5  Permanent 
I  elongation  j^ 

I   per  incb.   I 


I 


IncJi. 
0. 

.000133 
.  000267 
.000433 
.000000 
.  000767 
.  000933 
.001100 
.  OOUOO 
.  001133 
.001167 
.001233 
. 001267 
. 001300 
. 001333 
. 001367 
. 001400 
.003500 
.005367 
.006933 
.007733 
.008667 
.010000 
.010433 
.  011633 
.012600 
.018967 
.015067 
.016500 
.017867 
.019333 
.020433 
.022000 
.025267 
.028667 
.032833 
.037200 
.042167 
.048400 
.056000 


Inch. 

0. 

.  000133 
.000134 
.000166 
.0OOIA7 
. 000167 
.  000166 
.  000167 

0. 

.  000033 
.000034 


.000034 

.000033 

.000033 

.000034 

.  O000.')3 

.002100 

.001867 

.001566 

.000800 

.  000934 

.001333 

.000433 

.001200 

.000967 

.  001367 

.001100 

.001433 

.  001167 

.001666 

.001100 

.001567 

.003267 

.003400 

.004166 

.004367 

.004967 

.006233 

.007600 

.009333 

.011367 

.0266 

.0534 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 


Succesgive  I 

permanent 

Bet. 


Kemarks. 


Inch, 


.002033 


.007967 


.002033 


.005934 


Initialload. 


Elasticllmit. 


Tensile  atreogtfa. 
Load  at  time  of  raptare. 


General  summary. 

Tensile  strength  per  sqnure  inch  of  oricinal section pounds..    81,240 

Elastio  limit  per  square  inch  of  original  section do....    44,000 

Elongation  per  inch  after  rupture inch..    0.2300 

Elongation  per  inch  under  strain  at  elastic  limit do 001400 

Bednction  in  diameter  at  point  of  rupture do 154 

Reduction  in  area  after  rupture,  per  centum  of  original  section -. 47.2 

Position  of  rupture ''.  55  from  neck 

Character  of  broken  surface silkv 

Elongation  of  inch  sections ".  38*,  ".15,  ".  16 
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No.  G53. 
Marks,  ut/o 
Diameter,  ".504. 
Sectional  area,  .25  square  iucb. 


Applied  loads. 


-  EUmpatioii   ?{i«;*??I?  PermancDt  i  ^Jf^^fi^;? ; 
T>er  inch    ,  *lon)f»*V>n  set  permanent 

Total       I**»'«rM«|   P®^"*^"-   j  per  inch.   I        ^^-  »et. 


Remark  ft. 


2ijO 
1.250 
•-\500 

5,  OOP 
6,220 
7,500 
7,750 
8.0OO 
)<.2aO 
K,500 
8.730 
P,00il 

a,  2:0 

0.500 
9,750 
Itf.OOO 
10, 2:^0 
10.500 
ltt.750 
11.0CO 
11.2S0 
11.500 
11,730 
lAOOO 
12,230 
12,500 
12,750 
13,000 
13,250 
13,500 
13.7.'i0 
U.OOO 
14.250 
14.500 
14,750 
15.000 
15^500 
10,000 
16,500 
17.000 
17.500 
18.000 
18.500 
10,000 
1ft,  500 
10.500 
17,2liO 


1.000 
5,000 
1U,000 
15,  COO 
20,000 
25,  €00 
311,000 
:i  1.000 
32,010 
.33,000 
3t,00<) 
»5, 000 
36,000 
37.000 
38.000 
30,000 
40,000 
41.000 
4A00O 
43,000 
44.000 
45,000 
40,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
50,000 
57,000 
58,000 
50,000 
00,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74.000 
70^000 
78,000 
78, 240 


Jneh. 
0. 
.000107 
.000333 
.000407 
.000CC7 
. 000800 
.C01000 
.001000 
.001033 
.00100: 
.  (KH183 
.  0011G7 
.  001200 
.001267 
.001400 
.  001  hOO 
.002600 
.C<p300 
.C<h2C7 
.004900 
.005067 
.006667 
.007883 
.C08667 
.000638 
.010667 
.012333 
.013383 
.014883 
.015333 
.016600 
.  018167 
.010367 
.020783 
.022000 
.024067 
.026063 


Inch. 


Inch. 


Initial  load. 


»Z  I 


.033167 


.051167 
.058033  , 
.060167  j 
.0867 
.1200 
.1407 


Inch, 

0.  '  0. 

.  0001C7  0. 

.  000  ICO  0. 

.  000134  0. 

.000:00  .  0. 

.  ouoi:J3  0. 

.  UUOJOO  0. 
0. 
.00003.3 
.OG0034 
.000006 
.000034 
.000033 

.000C67  I ElaiUolimit 

.000133   ' 

.000400  I I 

.000800    .001800  I   .001390 

.030700   

.000967  ' ' 

.000633  I  

.000767  I 

.COIOOO    .005100    .003800 

.(0nC6  I 

.000834  ' 

.001168  ' 

.000834  ' 
.  C01060 
.001000  '. 
.001000  I 
.001000  ' 
.001567  I. 
.001267  I. 
.001400  '. 
.001106  :. 
.001867  I. 
.001407  1. 
.001966 
.004567  '. 
.002567  '. 
.005006 
.005767 
.007107 
.  0077(t6 
.010234  |. 
.017533  r 
.0333   I. 
.  02C7   I . 


.  010467 


.005367 


Tenaile  strength. 
Load  at  time  of  rapture. 


General  summary. 

Tensile  stren^^h  pcrsqaarc  inch  oforljcinal  section  pounds..        78,240 

Elastis  limit  per  sqaaro  inch  of  original  section do 37,000 

Ebn^tion  per  inch  after  i€ptu  re inch..        0.2100 

BoDgalion  per  inch  under  strain  at  elastfclimit do....      .0O12C7 

Bedoct ion  in  diameter  at  point  of  rapture do  ...  .164 

Bednction  in  area  after  rupture,  per  centum  of  original  section 49.7 

Position  of  rupture ''.20  from  middle  of  stem 

Charaeterof  broken  surface sillty 

Efcmgation  of  inr.h  sections ".10,  ".39*,  ".14 
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TESTS   OP   IRON   AND   STEEL. 


1^0.  654. 


Marks,  btsM 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total 


Per  gqnare 
inch. 


Elongation 
per  Inch. 


Snccesaiye 
elonntion 
perlnch. 


Permanent 
set. 


Snccessive 

permanent 

set. 


Bemarks. 


Pounds. 
•230 
1.250 
2.500 
8,750 
.\000 
0.250 
7.600 
7,750 
R.000 
8,250 
8,500 
8,750 
0,000 
0,250 
0,500 
9,750 
10,000 
10,250 
10,600 
10,730 
11,000 
11,250 
11.500 
11,750 
12.000 
12.250 
12,500 
12,750 
13,000 
13.250 
13.600 
13.750 
14.000 
14.250 
14.500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17.500 
18,000 
18.600 
18,520 
13,200 


Pounds. 
1,000 
5,000 
10.000 
15.000 
20,000 
25,000 
HO,  000 
31,000 
32,000 
33,000 
.34.000 
35,000 
30,000 
87,000 
38.000 
30,000 
40,000 
41,000 
43,000 
43,000 
44.000 
46.000 
46,000 
47.000 
48,000 
40.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
66.000 
57,000 
58,000 
iO.OOO 
60,000 
02.000 
64,000 
06,000 
68.000 
70*000 
72,000 
74,000 
74,080 


Inch. 
0. 

.000267 
.000433 
.000600 

.oooter 

.000063 
.001100 
.001183 
.001167 
.001200 
.001283 
.001300 
.001367 
.001433 
.001733 
.002100 
.003267 
.006133 
.007100 
.008067 
.000267 
.010367 
.011033 
.011733 
.013833 
.  014700 
.016067 
.017000 
.018833 
020000 
.021567 
.022000 
.  024700 
.026333 
.028567 
.020838 
.032067 
.036033 
.041333 
.047500 
.056333 
.06^67 
.078467 
.1067 
.1267 


Inch. 
0. 

.000267 
.000166 
.000167 
.000167 
.000106 
.000167 
.000033 
.000031 
.000033 
.000033 
.000067 
.000067 
.000066 
.000300 
.000867 
.001167 
.002866 
.000067 


.001300 
.001100 
.000666 
.000700 
.002100 
.000867 
.001367 
.000033 
.001333 
.001067 
.001567 
.001333 
.001800 
.001033 
.002234 
.001266 
.001234 
.004866 
.001400 
.006167 
.008633 
.000834 
.012300 
.028233 
.0200 


Inch. 
I 
.000033 


.000083 
.000067 
.000100 


.000133 


.002067 


.013767 


Inch. 

0. 
.000033 

0. 

0. 

0. 

.000034 
.000033 


Initial  load. 


.000033 


Elastic  limit 


.001034 


.006688 


.005167 


Tensile  strength. 
Load  at  time  of  rnptnro. 


General  summary. 

Tensile  strenj^h  per  square  inch  of  orizinal  section '. poands. 

Elastiolimitpersqnaro  inch  of  original  section do  .. 

Elongation  per  inch  after  mptaro inch. 

Elongation  per  inch  nndor  strain  at  elastic  limit ^ do... 

Redaction  in  diameter  at  point  of  raptaro .T do... 

Redaotionin  area  after  mptnro,  per  centum  of  original  section 

Position  of  mptare '' .60flromneck 

Character  of  broken  surface sUky,  spot  of  light  colored  metal  at  the  center 

Elongation  of  inch  sections ".23*,  ".10,  ".10 


74,080 

37,000 

0.1438 

.0014S3 

.114 

36L4 
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1^0.  C55. 


Marks,  ^^^^^ 
Diameter,  ".564-  ' 

Sectional  area,  .25  square  inch. 


Applied  loads. 

EloDgation 
per  inch. 

SoccesaiTO 
elongation 
per  inch. 

Permanent 
set. 

SacceaaiTe 

permanent 

Bet. 

Remarka. 

Total. 

^".sr" 

Pounds. 
250 
1,2:0 
X5M 
X750 
XOM 
X250 
7,5M 
7,7M 
X8M 

a.2so 

Pounds, 
I.OM 
5,0M 
10,  OM 
15.  OM 
20.  OM 
25,  OM 

30.  OM 

31.  OM 

32.  OM 
SXOM 

34.  OM 

35.  OM 
38lOM 
37.  OM 
31^0M 
30.  OM 

40,  OM 

41.  OM 
4X0M 
4X0M 
4X0M 
4X0M 
4X0M 
47,  OM 
4X0M 
4X0M 
5X0M 

61.  OM 
5X0M 
5X0M 
.HOM 
55.  OM 
5X0M 
57.  OM 
5X0M 
50.  OM 
M.OM 

62,  OM 
04,  OM 
OXOM 
8X0M 

7X0M 
7X0M 
7X0M 
7X0M 
8X0M 
8i:8M 

Inch. 
0. 

.000333 
.000487 
.000083 
.000707 
.000033 
.MUM 
.001133 
.MU87 
.M12M 
.M1283 
.M1287 
.M13M 
.M1333 
.MI387 
.M14M 
.M1483 
.M18M 
.M1083 
.002187 
.OOOOM 
.000287 
.000087 
.007087 
.007583 
.008087 
.0107M 
.011387 
.012287 
.013187 
.0147M 
.015087 
.017087 
.018083 
.019788 
.0207M 
.022207 
.025500 
.028007 
.OSTM 
.030888 
.042783 
.048187 
.0651M 
0844M 
.078087 
.0887 
.1883 

Inch. 
0. 

.000333 
.0M134 
.OMIM 
.0M134 
.OMIM 
.0Mie7 
.000033 
.000034 
ioOOOM 

000084 
;000084 
.000083 
.000088 

000034 

iooooos 

.000033 
!0M187 
.00M83 
.000284 
.MI3M 
.Mt7«7 
.M14M 
.OOOMO 

.Mil84 
.0020M 

000887 
!OOOOM 

OOOOM 
!m1588 
.OO0M7 
.M14M 

OOOOM 
.M17M 
.000887 
.M1587 
.008283 
.0M187 
.004083 
.004133 
.0060M 
.005434 
.000083 

OOOOM 
;  014287 
.008088 
.07M 

0. 

0. 

0. 

0. 

0. 

.000083 
.000033 

Inch. 
0. 

InitUlload. 
Slaatio  limit 

Tenaile  atrengtli. 
Load  at  time  of  rapture. 

""'.'600033"  * 
0. 

,      XMO 

1      X7M 

1      XOM 

X2M 

.000087 

.000084 

XOM 

X750 
IX  8M 
IX  2M 
IX  9M 
1X790 
11.  OM 
11.290 
11.  9M 
11.750 
IX  8M 
1X2S0 

IX  6M 
1X7S0 
IXOM 
1X238 
IX  9M 
1X790 
IX  OM 
IX  5M 
IX  OM 
IX  5M 
17,  OM 

U;3S 

IX  MO 
2X000 
2X4«I 
17,  OM 

.000087 

0. 

.0088M 

.008583 

.M8787 

.0M187 

...... .i.... 

••"t • 

. 

1 

General  sumtnarif, 

iftmriiy 7.8571 

m ^ 14.12 

Taoaaeatrensth  per  aqnare  inch  of  original  section ponnda..       81,0M 

Slaatie  limit  per  sqitare  inch  of  ori|sinal  aection do 40,0M 

SloosatloB per  incn  after  rapture inch..       0.2733 

Xkmgatfon  per  ineh  under  atrain  at  elastic  limit >. do M1483 

SedoetSon  in  diameter  at  point  of  rapture do .174 

Sednellan  in  area  after  rnptnie,  per  centum  of  original  section 52.2 

Poattkm  of  rapture ".9  from  neck 

Chaiacter  of  broken  sorfisee silky 

EloogatioBofinehaectiona ".41*.  ".21.  ".2C 
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TESTS    OP   IRON   AND   STEEL. 


1^0.  654. 
Marks,  btTm 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 


Total 


'  Per  square 
!      inch. 


Elongation 
per  inch. 


Snccessive 
elonsation 
per  inch. 


Permanent 
set. 


Snccessiye 

permanent 

set. 


Remarks. 


Pounds. 
250 
1,250 
2.500 
3,750 
.\000 
0,230 
7.500 
7,750 
8.000 
8,250 
8,500 
8,750 
0,000 
0,250 
0,500 
0,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11.250 
11,500 
11,750 
12.000 
12.250 
12,500 
12,750 
13,000 
13, 250 
13,500 
13,750 
14,000 
14,250 
14.500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18.600 
18,520 
13,200 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32»000 
33,000 
34,000 
35,000 
30,000 
37,000 
38,000 
30,000 
40.000 
41,000 
43,000 
43,000 
44.000 
45.000 
46.000 
47,000 
48,000 
40.000 
50.000 
51.000 
52,000 
53,000 
54.000 
55.000 
56.000 
.'(7,000 
58,000 
iO.OOO 
60,000 
62,000 
64.000 
66,000 
08.000 
70»000 
72,000 
74,000 
74,080 


Inch. 
0. 

.000267 
.000433 
.000600 
.000967 
.000033 
.001100 
.  001133 
.  001167 
.001200 
.001283 
.001300 
.001367 
.001488 
.001733 
.002100 
.003267 
.006138 
.007100 
.008067 
.000267 
.010867 
.011033 
.011733 
.013833 
.  014700 
.016067 
.017000 
.018333 
020000 
.021567 
.022000 
.  1124700 


.028567 
. 020833 
.032067 
.036033 
.041333 
.047500 


.060107 
.078467 
.1067 
.1267 


Inch. 
0. 

.000267 
.000166 
.000167 
.000167 
.000106 
.000167 
.000033 
.000034 
.000033 
.000033 
.000067 
.000067 
.000066 
.000300 
.000367 
.001167 
.002860 
.000067 
.000067 
.001200 
.001100 


.000700 
.OC2100 
.000867 
.001807 
.000033 
.001333 
.001667 
. 001567 
.001333 
.001800 
.001G33 
.002234 
.001260 
.002234 
.004866 
.001400 
.006167 
.008033 
.000884 
.  012300 
.028233 
.0200 


Inch. 
0. 
.000033 


Inch, 
.000033 


Initial  load. 


.000083 
.000067 
.000100 


.000034 
.000033 


.000188 


.000083 


Elastic  limit. 


.002067 


.001084 


.006688 


.013767 


.006167 


Tensile  strength. 
Load  at  time  of  mptoro. 


General  summary. 


Tensile  strength  per  square  inch  of  orisinal  section jK>ands 

Elastic  limit  per  square  inch  of  original  section do  . 

Elongation  per  inch  after  rupture Inch 

Elongation  per  inch  nndor  strain  at  elastic  limit ^ do... 

Reduction  in  diameter  at  point  of  rupturo r. do... 

Reduction  in  area  after  rupturo,  per  centum  of  original  section 

Position  of  rupture '' .00  from  neck 

Character  of  broken  surface silky,  spot  of  light  colored  metal  at  the  center 

Elongation  of  inch  sections ".23*,  ".10,  ".10 


74,080 
87,000 
0.1438 
001488 
.114 
36.4 
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Marks,  ^t^m 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 


No.  657. 


Elongation 
perhiclL 

SnecoMive 
eloncfttion 
perlnch. 

Permanent 
set 

SaooessWe 

penoRnent 

set 

Romarks. 

TottL 

Per  square 
inch. 

IVimda. 

1.000 
9.000 
10,000 
15,000 
20.000 
25,000 
80.000 
81,000 
32.000 
83,000 
34,01.0 
35.000 
86.000 
37,000 
88^000 
88.000 
40,000 
41,000 
42.000 
43,000 
44.000 
45.000 
40,000 
47,000 
48.000 
49,000 
60^000 
61,000 
52,000 
53,000 
54,000 
95.000 
56,000 
97.000 
58,000 
50;  000 
60;  000 
82.  COO 
64.000 
06.000 
08,000 
70,000 
72,000 
74,000 
70,000 
78^000 
80,000 
81,240 

Inch. 
0. 

.000967 
.000567 
.000667 
.000867 
.001000 
.001107 
.001200 
.001233 

.ooi:«7 

.00130U 

.001338 

.001367 

.001400 

.001467 

.001533 

.001638 

.001700 

.001867 

.002167 

.003733 

.005067 

.007038 

.007567 

.008833 

.009867 

.010867 

.011600 

.012400 

.013167 

.015233 

.016200 

.017833 

.018400 

.019833 

.021000 

.022883 

.089888 

.029000 

.083088 

.088738 

.041700 

.047000 

.085900 

.004067 

.070667 

.1033 

.1467 

'Inch. 
0. 

.000867 
.000200 
.000100 
.000200 
.000133 
.000167 
.000033 
.000038 
.000034 
.OOU033 
.000033 
.000034 
.000083 
.000067 
.000066 
.000100 
.000067 
.000167 
.000800 
.001566 
.002234 
.001066 
.000534 
.001266 
.001084 
.001000 
.000788 
.000800 
.000767 
.002066 
.000967 
.001133 
.001067 
.001433 
.001167 
.001883 
.002500 
.003667 
.004088 
.000700 
.007967 
.005900 
.007900 
.008567 
.012600 
.056633 
.0434 

Inch. 
0. 
0. 
0. 

0. 

0. 
0. 
.000088 

Inch. 
0. 

Initial  load. 
ElasttcUmit 

Tensile  strenfrth. 
Load  at  time  ot  mptare. 

2;  MO 

8,790 

5.000 

1      6L250 

7.500 
7.790 

"'.ooooio" 

1      8  OOO 

1      8!250 

8.500 

1      9.00O 

9,290 

61500 

9^790 

10,000 

10,290 

10,500 

10,790 

11,000 

11.290 

ll!900 

.000038 

.000038 

.000133 

.000100 

.00^267 

.004134 

j    11,790 
'    12,000 
!    12,250 

i    12,900 
1X790 

.008800 

.004683 

18,000 
13,250 
13^900 
13w790 
14.000 
14.290 
14:900 
14,790 

15.080 

1^900 

li^OOO 
16^900 
17,000 
17.900 
18^000 
18,909 
18^080 
191900 
20,000 

17,980 

General  summary, 

Teaaile straigtli per  sqnare Incli  of  original  section pounds..       81,240 

Elastie  limit  per  square  inch  of  original  section do....       41,000 

Elongation  per incn  after  mptare inch..       0.2333 

EkK^adon  per  inch  nnder  strain  at  elastic  limit do 001700 

Reduction  in  diameter  at  point  of  mptare do .164 

Kedaetion  in  area  after  mptare^  per  centum  of  original  section 40.7 

PosttioB  of  rapture ' 1"  from  neck 

Cbara^er  of  broken  aorlhee Bilky 

Qon^Btlon  of  ine]iaeeti«aa ".41*,  ".18,  «.U 

a  Ex.  36 4 


S  "  Corzi/eir^Go^  Jtz^Ze 


.^/*^ec^ 


i  Ex  36  491 


—  -n 
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Marks,  jf  J^i 
Diameter,  ".564. 


Ko.  750. 


Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 

ElOBfWtion 
pecindk. 

Sttocesaire 
clonic  tioB 
p«^ch. 

Permanent 
aei. 

Saccessive 

penoanant 

set. 

Total 

Per  sqnaie 
inch. 

PwndM, 

250 

1,250 

2,50t 

8.750 

5.000 

6.250 

7,500 

8.760 

9.000 

9.250 

9.500 

9.750 

10,000 

10.290 

10.600 

10,750 

11,000 

11,290 

11,600 

11,750 

12,000 

12,290 

12,500 

12.750 

13,000 

13,250 

Poundt. 
1,000 
5,000 
10,000 
15,000 
80,000 
25,000 
80.000 
85.000 
80,000 
37,000 
38.000 
39.000 
40,000 
41.000 
42.000 
43,000 
«44.000 
%5,000 
46.000 
47.000 
48.000 
49,000 
60,000 
61.000 
82,000 
53,000 
54,000 
55.000 
50.000 
57.000 
58.000 
90.000 
00,000 
62,000 
04,000* 
06.000 
06.000 
70,000 
72.000 
74.000 
74,080 

Inch. 
0. 
.000133 

.oo(<eo7 

.000433 
.000567 
.000733 
.000900 

iooiioo 

.001367 
.002288 
.008500 
.004400 
.000600 
.000667 
.007883 

.009633 
.010400 
.012007 
.012833 
.014307 
.015367 
.017207 
.018100 
.019607 
.021063 

.024007 
.026588 
.028167 
030400 
'.082167 
.085133 
.040500 
.017333 
.093738 
.003000 
.070838 
.0907 
.1400 
.1733 

Ind^, 
0. 

.000133 
.000134 
.000166 
.000134 
.000160 
.000107 
.000200 
.000167 
.000900 
.001267 
.000900 
.001200 
.001007 
.001100 
.000700 
.001100 
.000707 
.001067 
.000766 
.001934 
.001000 
.001900 
.001188 
.001467 
.001106 
.001967 
.001607 
.001860 
.001634 
.002283 
.001707 
.002006 
.005867 
.006833 
.006400 
.000207 
.013838 
.020367 
.0483 
.0838 

Inch, 

a 

0. 

a 

0. 
0. 
0. 
Oi 
.000033 

Inch, 

a 

Initial  load. 
Elaatlo  limit. 

Tentlle  stren^h. 
Load  at  time  of  roptnre. 

"Vooooia" 

.004188 

.004100 

.008767 

.004034 

..... ...... 

.015188 

.006366 

1    13,500 

1    13.760 

'    HOOO 

14,250 

I    14.500 

14,750 

'    15,000 

!    A  500 

la^ooo 

16.500 

17,000 
17,500 
18^000 
18.500 

1^520 

15,400 

• 

General  eummary. 

Tensile  otvpngth  per  aqnare  inch  of  original  section poonds..      74,080 

Xlnalie  limit  per  square  inch  of  origlnalsection do 85.000 

TDtfDfpitiott  per  inch  alter  mptnre ioch..      0.2707 

Stongatioo  per  loch  ttnder  strain  at  elasticlimlt do OOUOO 

Bednction  in  diameter  at  point  of  rapture do 174 

Bfldnction of  area  after  mptnrei  per  eentom  of  original  aaotioA ...         52.2 

pQiMan  of  raptan 1".  8  from  neck 

47haract«rof  brolcen  anrfaoe silky 

Elaai^tJsnof  inchsectiona ".  80*. '^  31,  ".  16 
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Marks.  «^.o 
Diameter,  ".664, 


No.  751. 


Biameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 


AppUed  loads. 

t>er  inch. 

SaooeMive 
eloneatkin 
perlnch. 

Permaaeiit 
set. 

Snooessiye 

Bemarks. 

TotaL 

PerMiiAre 
ineh. 

pennaiiant 
set 

Pounds. 

250 

1,250 

2,500 

3,750 

5,000 

6.250 

7.500 

8.750 

9.000 

9.250 

9,500 

9.750 

10.000 

10.250 

10.500 

10,750 

11,000 

11,250 

11,600 

11,750 

12,000 

12,250 

12,500 

13,750 

18,000 

18,250 

13.500 

18,750 

14»000 

H250 

14,500 

14,750 

15,000 

15,500 

16,000 

16.500 

17,000 

17.500 

18.000 

18,500 

19,000 

19,480 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
80,000 
85.000 
86,000 
87.000 

saooo 

89,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
63,000 
54,000 
55,000 
56,000 
57,000 
68,000 
59.000 
60,000 
62.000 
64.000 
66,000 
08.000 
70,000 
72,000 
74,000 
76.000 
77,920 

Inch. 
0. 

.000100 
.000267 
.000433 
.000633 
.000767 
.000963 
.001100 
. 001167 
.  001200 
.001233 
.001800 
.001333 
.002600 
.004133 
.005107 
.006667 
.007700 
.009000 
.010383 
.011133 
.011088 
.013400 
.014138 
.016400 
.016000 
.017667 
.019000 
.020333 
.021600 
.023733 
025000 
.026667 
.030983 
.034500 
.039667 
.045000 
.051667 
.061833 
.072333 
.0967 
.1733 

Inch. 
0. 

.000100 
.000167 
.000166 
.000200 
.000134 
.000166 
.000167 
.000067 
000088 

ooec33 

.000067 
.000088 
.001267 
.001533 
.001034 
.001500 
.001033 
.001300 
.001333 
.000800 
.000800 
.001467 
.000733 
.001267 
.000600 
.001667 
.001338 
.001333 
.001267 
.002133 
.001267 
.001667 
.004266 
.008507 
.005167 
.005333 
006667 
.000606 
.011000 
.024367 
.0766 

Inch. 

0. 
0. 
0. 
0. 
0. 
0. 

a 
a 

Inch, 
0. 

Initial  iMul. 
ElaatioUmil 

.000088 

.000088 

.005933 

.005900 

.011267 

.005884 

:":"""::""::::::" 

General  summary. 

Tensile  strength  per  square  inch  of  oriffinalseetion poands..      77.020 

Elastic  limit  per  sqaare  inch  of  originu  section do 40,000 

Elongation  per  inch  after  mptare .inch..     0.2100 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001888 

Redaction  in  diameter  at  potnt  of  rapture do lU 

Bedaction  in  area  after  rnptare,  i>er  oentam  of  original  section 86.* 

Position  of  i-nptare ".  60  flrom  middle  of  stem 

Character  of  broken  sarfkce aiikv 

Elongation  of  inch  sections ".»,  ^  87^  ".  13 


TESTS   OF   IRON   AND   STEEL. 


63 


No.  762. 


Marks,  b  -^Si 

Diameter,  ''^64. 

Sectional  area,  .25  sqaare  inch. 


Applied  kMds. 

perincli. 

SacceeeiTe 
elongation 
per  inch. 

Permeiient 

set. 

SuoceaaiTe 

permanent 

set. 

Kemarks. 

ToUL 

Per  square 

inch. 

r^mmds. 

250 

1,290 

2.500 

3.750 

5,000 

61290 

7,600 

8.750 

9.000 

9,250 

OL600 

9.750 

10,000 

10.250 

10.500 

10.750 

11,080 

11.250 

11.600 

11,750 

12.000 

12.250 

12,600 

12.730 

13,000 

13,250 

13.500 

13,750 

14,000 

14,290 

14!  500 

Potmdt, 
1.000 
6.000 
]0.fJ00 
15.000 
20,000 
25;  000 
80,000 
85.000 
80.000 
87,000 
88,000 
89,000 
40.000 
41,000 
42,000 
48.000 
44,000 
45,000 
46^000 
47,000* 
48,000 
49.000 
50^000 
51,000 
92.000 
53,000 
64,000 
65,000 
50,000 
67,000 
68,000 
59,000 
00,000 
02,000 
64.000 
06.000 
68.000 
70,000 
72;  000 
74,000 
70^000 
77,000 

Inch. 
0. 

.000183 
.000300 
.000433 
.000667 
.000767 
.000967 
.001167 
.001238 
.001633 
.002733 
.003967 
.005033 
.005633 
.000400 
.007233 
.006383 
.009367 
.011067 
.011733 
.012733 
.018000 
.015133 
.016367 
.017467 
.018433 
.010088 
.021933 
.023083 
.024700 
■  026600 
.028067 
.080167 
.034467 
.039167 
.049867 
.061000 
.058838 
.008488 
.0838 
.1267 
.1667 

Inch. 

a 

.000183 

.000167 

.000138 

.000234 

.000100 

.000200 

.000200 

.000000 

.000400 

.001100 

.001234 

.001066 

.000000 

.000767 

.000833 

.001800 

.000834 

.001700 

.000006 

.001000 

.000867 

.001833 

.000884 

.001100 

.000966 

.001500 

.OOltXW 

.001800 

.001307 

.001900 

.001467 

.002100 

.004300 

.004700 

.006700 

.005738 

.007288 

.009000 

.024867 

.0334 

.0400 

0. 

0. 

0. 

0. 

.000088 
.000033 
.000067 
.000133 

Inch, 
0. 

Initial  load. 
ElasUoUmit 

*".*000033** 
0. 

.000084 
.000066 

.003567 

.003434 

.007733 

.004166 

.013400 

.005667 

.    14.750 

i   1^000 

19^900 

16^  000 

1     16l500 

17.000 
17,500 
18^000 
U1600 
19^000 
19^260 
16,400 

Tensile  strength. 
Load  at  time  of  mptnre. 

j 

■     1 

General  eummary, 

TcnaOe  strength  per  square  inch  of  original  section pounds..      77,000 

Klaatie  ttmit  per  aqnaie  inch  of  original  section do 86,000 

JSlongstioD  per  inch  after  niptare inch..      0.2433 

Skngation  per  inch  nnder  strain  at  elastic  limit do 001233 

Bednetion  In  diameter  at  point  of  rapture do 174 

Bednetion  In  araa  after  raptnre,  per  centum  of  original  section 52.2 

Pooitimi  of  roptnre r'.8  from  neck 

Obaraeterof  InokeDSarfisoe silkv 

KUmgaOon  of  Inofa  eeotions ".82,  ".29,  ".12 
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Tube  'No.  7.-8"  Converted  Eifle. 
No.  841. 


Marks,  b^t^i 

Diameter,  ".562. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


I 

I    Total. 


Pound$. 

250 

1,250 

2,500 

3,750 

5,000 

0,250 

7,500 

8.750 

9,000 

9.250 

9,500 

9,750 

10, 000 

10,250 

10,500 

10,750 

,11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

]2,500 

12,750 

13,000 

13, 250 

13,500 

13,750 

U,  000 

14. 250 

It.iSOO 

14, 750 

15.000 

15,500 

16, 000 

10, 500 

17,  OOU 

17,500 

18. 000 

18.500 

19, 000 

10,500 

20,000 

20,500 

20,950 


Per  sqnare 
incli. 


EIon^atioQ 
per  inch. 


Pounds. 
1,000 
5,000 
10, 000 
15, 000 
20,000 
25,000 
30,000 
85, 000 

36,eoo 

87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43, 000 
44, 000 
45,000 
40,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70. 000 
72,000 
74,  COO 
76,000 
78.000 
SO.  000 
82,000 
83,800 


Inch. 
0. 

.000131 
.  00U2b7 
.000400 
.  000567 
.  0007^3 
.  000900 
.  001033 
.  001067 
.  001133 
.  001167 
.  001200 
.001267 
.  001300 
.  001333 
.  001367 
. 001400 
.001667 
.002067 
.003367 
. 004933 
.006367 
.  007267 
.  007667 
.008307 
.009667 
.010733 
. Oil 833 
.012967 
.013967 
.  015200 
.  016187 
.  017700 
.020383 
.  028167 
.026333 
.029500 
.  033333 
.038400 
.044000 
.049667 
.057733 


Successive 
eloD^atlon 
per  inch. 


.0867 


Inch. 
0. 

.  000133 
.00U1S4 
.000133 
.000167 
.0001G« 
.  000107 
.  000133 
. 000U3I 
. 00006G 
. 0U0U34 
. 0U00S3 
. 000067 
.000083 
.  000033 
.000034 
. 000033 
.  000267 
.001800 
. 000400 
.001566 
.001434 
.OOOOCO 
.000400 
.000700 
. 001300 
.001066 
.001100 
.001134 
.001000 
.001233 
.000967 
.  001533 
.002633 
.002831 
.003166 
.  003167 
.003833 
.005067 
.005600 
.005667 
. 008066 
.011100 
.017867 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Snccessive 

permanent 

set. 


Bemarks. 


Inch, 
0.  '  Initial  load. 


000033    .  000033 


.  000267 


.000234 


005483    .  005166 


Elaatio  limit 


Tensile  strength. 


General  summary* 


Speciflc  pravity. 
Hardneas  . 


7.85^ 

13.65 

Tensile  strength  per  square  inch  of  original  section pounds..       83,800 

Elasticliiait  per  square  inch  of  original  section do —       41,000 

Elongation  pec  inch  after  rupture inch..        0. 13<'0 

Eloncation  per  inch  under  strain  at  elastic  limit do 001400 

Redui!tion  in  diameter  at  point  of  rupture do....  .051 

Reduction  In  area  after  rupture,  per  centum  of  original  section IS.  -1 

Position  of  ruptnro ".  5  ftmn  middle  of  stem 

Character  of  broken  surface granular,  radiating  from  a  small  dull  spot  at  the  oircnmference 

Elongation  of  inch  sections ".14,  ".15*,  ".10 
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Marks,  b"\£ 

I>iametor,  ''.564. 

Sectional  area,  .25  sqaare  inch. 


EloaicallOD 
per  inch. 

SaccesalTe 
elongation 
per  inch. 

Permnnent 

Mt. 

SaccoBsiTe 

ToUL 

Porsqntfe 
inch. 

pennanent 
set. 

Kemarki. 

I\mndM. 
250 
1,250 
2.500 
3,750 
6,000 
6,250 
7,500 
8,750 
9,000 
9,250 
9.500 
9;  750 
10,000 
10.260 
10.500 
10,750 
11,000 
11,250 
1U500 
11,750 
13,000 
12.250 
12,500 
12.750 
18,000 
13,250 
13.600 
13,750 
14,000 
14.250 
14,500 
14,760 
15,000 
1^500 
10,000 
16,500 
17.000 
17.500 
18^000 
18;  500 
19;  000 
19,250 
16;  400 

Pounds. 
1.000 
6.000 
10,000 
15.000 
20,000 
25,000 
80.000 
85,000 
80.000 
37,000 
88,000 
89,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000« 
48.000 
49.000 
50,000 
51.000 
52,000 
53,000 
54,000 
65^000 
56,000 
57,000 
58,000 
59,000 
60,000 
02,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76.000 
77,000 

Jneh, 

.'000183 

.000800 

.000433 

.000667 

.000767 

.000967 

.001167 

.001283 

.001633 

.002733 

.003967 

.005033 

.005633 

.006400 

.007233 

.008533 

.009367 

.011067 

.011733 

.012733 

.013600 

.01&133 

.016367 

.017467 

.018433 

.019933 

.021533 

.023033 

.024700 

.026600 

.028067 

.030167 

.034467 

.039167 

.045867 

.051000 

.058833 

.068433 

.0933 

.1267 

.1667 

Inch. 
0. 

.000183 
.000167 
.000188 
.000231 
.000100 
.000200 
.000200 
.000066 
.000400 
.001100 
.001234 
.001066 
.000600 
.000767 
.000833 
.001300 
.000834 
.001700 
.000066 
.001000 
.000867 
.001833 
.000034 
.001100 
.000966 
.001500 
.OOIOOO 
.001800 
.001367 
.001900 
.001467 
.002100 
.004300 
.004700 
.006700 
.005733 
.007233 
.009600 
.024867 
.0334 
.0400 

Jneh. 

0. 

0. 

0. 

0. 

.000038 
.000033 
.000067 
.000183 

Jneh. 

Initial  load. 
ElasUcUmit 

Tensile  strength. 
Load  at  time  of  rapture. 

*  "."000083* 
0. 

.000084 
.000066 

.003567 

.003434 

.007733 

.004166 

.013400 

.005667 

.... 

General  mmmary. 

TensOe  strength  per  eqmftre  inch  of  original  section pounds..      77,000 

Elflstloliinlt  per  square  inch  of  original  section do .36,000 

Elongation  per  inch  after  rnptare inch..      0.2433 

Elongation  per  inch  under  strain  at  elastic  limit do 001233 

Sednctkm  in  diameter  at  point  of  rnptare do 174 

Bednetion  in  area  after  raptnre,  per  centnm  of  original  section 512 

Poeition  of  roptnre l'^3  ^m  neck 

Character  of  broken  aarflMe silkv 

Elongation  of  inch  sections ".82,  ".29,  ".12 
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Marks,  ^%% 

Diameter,  "ML 

-Sectioual  area,  .25  square  inch. 


No.  843. 


Applied  loads. 


Total. 


Persqnare 
inch. 


Elongation 
permch. 


Sacc«mive 
elongation 
per  inch. 


Permanent 
set. 


Sncceasire 

permanent 

set. 


Remarks. 


S,500 
»,750 
5,000 
6,250 
7.000 
8,750 
9,000 
9,250 
9,500 
9,760 
10,000 
10,200 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12.750 
18.000 
18,950 
13,500 
18,750 
14,000 
14,250 
14.500 
14»750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,080 
18.100 


Pounds. 
1,000 
^000 
10,000 
15,000 
20.000 
25.000 
80,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40, 000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
04,000 
55,000 
56.000 
67,000 
58.000 
50,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74.000 
76,(00 
78,000 
80,000 
82.000 
84.000 
84.820 


Inch. 
0. 

0. 

.000167 
.000338 
.000500 
.000667 
.000838 
.001000 
.001033 
.001067 
.001100 
.001188 
.001200 
.001233 
.001800 
.001838 
.001000 
.002600 
.003533 
.001038 
.  0051C0 
.006100 
.007033 
.007600 
.008488 
.000433 
.010767 
.011667 
.012800 
.013667 
.014833 
.015833 
.017267 
.010833 


.025600 


.033000 

.036000 

.0400 

.0467 

.0533 

.0667 

.0833 

.1100 

.1400 


Ineh, 
0. 

a 

.000167 
.000166 
.000167 
.000167 
.000160 
.000167 


.000034 

.000038 

.000033 

.000067 

.000033 

.000067 

.000033 

.000567 

.000700 

.000933 

.000500 

.001067 

.001000 

.000938 

.000567 

.000833 

.001000 

.001834 

.000900 

.  001133 

.000667 

.001166 

.001000 

.001434 

.00»i66 

.002500 

.003267 

.003433 

.006967 

.003000 

.0040 

.0067 

.0066 

.  01.34 

.0166 

.  0267 

.0800 


Inch. 
0. 
.000038 

—  .000038 

—  .000088 


Inch. 
0. 
I— .000088 
0. 
0. 
0. 
.000038 


InitlAl  load. 


000088    .000088 


.001233 


.005267 


Elaatio  limit 


.001200 


Tensile  strength. 
Load  at  time  of  mptnre. 


General  summary, 

TeDsile  strength  per  sqnare  inch ot  oiigiual  section poands..      84.320 

Elastic  limit  per  square  inch  of  original  section do....     48,u00 

Elongation  per  incn  after  rapture inch..      0.2333 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001333 

Redaction  in  diameter  at  point  of  niptare do 134 

Reduction  in  area  after  rnptare,  peroentnmof  original  section 41.0 

Position  of  rnptnre ".  I  from  middle  of  stem 

Character  of  broken  surface granular.  60  per  centum ;  dull  silky,  40  per  centum 

ElongatioD  of  inch  sections ".18,  "39*.  ".13 
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Marks,  M«5i 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 


No.  844. 


Applied  loAda. 


Total. 


Per  square 
inch. 


1,UW 
&.OO0 
l«t,UOO 
15.000 
2INO00 
2S»O00 
80.000 

aswooo 
aii^ooo 

87,000 
38.000 
80.000 
40,000 
41,000 
48.000 
43.000 
44,000 
45.000 
40.000 
47,000 
48,000 
40,000 
50.000 
51.000 
52,000 
53.000 
54.000 
66,000 
60.000 
57.000 
68,000 
50.000 
60.000 
62.000 
Oft.  000 
06.000 
68L000 
70,000 
73,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84.000 
86,000 
88,000 
88;  240 


EloDsation 
•pvtmch. 


Ineh, 

0. 

0. 

0. 

.000100 
.000267 


.000600 
.000767 
.000600 


.000867 


.001000 
.001083 
.001067 
.001100 
.001182 
.001288 
.001867 
.001567 


.004483 
.005100 
.006100 
.007383 
.008000 


.010800 
.011288 
.012167 
.018888 
.016667 
.017467 
.010833 
.023867 


.028767 
.032367 


.040167 

.0467 

.0533 


.1200 


SaocMsiTe 
elong»tion 
per  inch. 


Indk. 


.000100 
.000167 
.000166 
.000167 
.000167 
.000033 


.000034 
.000083 
.000088 
.000067 
.000033 
.000084 
.000033 
.000033 
.000100 
.000134 
.000200 
.000433 
.001600 
.000833 
.000667 
.001000 
.001233 
.000G67 
.001338 
.000967 
.000033 
.000034 
.001166 
.001084 


.002366 

.002534 

.003233 

.008167 

.003000 

.003633 

.004167 

.000533 

.0006 

.0134 

.0133 

.0400 

.0400 


Intik. 


Inoh. 


.000068 

.0000:^8 

.000067 
.000067 
.000067 


Bemarki. 


Initijdload. 


—  .000067 


.001000 


.001067 


EUitic  limit 


Tensile  streDgth. 
Load  ftt  time  of  rapture. 


General  eurwmary, 

SffTBTiftj 7.8542 

m 14.08 

TeneUe  atrength  pw  aqoiire  inch  of  oridnal  section ponnds..      88,240 

Klaetio  limit  per  sqaare  inch  of  originu  section do  ...      45,000 

XhmgatJon  per  inch  after  rapture inch..      0.2367 

KlDn»Btioo  per  inch  under  strain  at  elastic  limit do 001133 

Iteductioa  in  diameter  at  point  of  mptaro do 1.44 

BedoctioD  in  area  alter  rupture,  per  oentum  of  original  section 44.6 

Poeition  of  rapture ".9fh>mneck 

Charseter  of  broken  surfhce ^SSky,  interspersed  with  graualar  metal 

BloBgBtlon  of  inch  sections '' 87'/ .  19, ".  15 


58 


Marks,  ^®t% 


TESTS   OF  IRON   AND   STEEL. 
No.  845. 


Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loada. 


Total. 


Fwndi. 

250 

1,250 

2  r.00 

8,760 

6,000 

0,260 

7,500 

a  750 

9,000 

0.250 

0,500 

0,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11.250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13, 250 

13, 500 

13,750 

14,000 

14, 250 

14,500 

14,750 

15.000 

15,500 

10,000 

10,500 

17,000 

17,500 

18,000 

16.500 

10.000 

10,500 

20,000 

20,500 

21.  UOO 

21,500 

22,000 

18,800 


Per  square 
inch. 


Pmtndt. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
30.000 
87,000 
88.000 
39,000 
40,000 
41,000 
42,000 
43,000 
41,000 
45,000 
40,000 
47,000 
48.000 
40.000 
50,000 
51,000 
52,000 
53.000 
54,000 
55,000 
50,000 
57,000 
58,000 
59, 000 
00,000 
02,000 
04.000 
00,000 
68,000 
70.000 
72,000 
74,000 
70,000 
78,000 
80,000 
82,000 
84,000 
80,000 

88,000 


=»>^"lSi?!"-'"' 


Sacceaelve 
permanent 


Inch. 

0. 

.000007 
.  000167 
.000300 
.000433 
.OOOOUO 
.000800 
.000967 
.000967 
.  001083 
.001007 
.001100 
. 001107 
.001233 
.  001207 
.001300 
.001333 
. 001367 
.  001507 
.  002767 
.  003000 
.004433 
.005000 
.000333 
.  007000 
. 007707 
. 008983 
.009833 
.010633 
.011500 
. 012433 
.013333 
.  OHZOO 
.010667 
.019000 
.  021433 
.024333 
.027000 
.  030500 
.033500 
.038000 
.0133 
.0407 
.0567 
.0667 
.0900 

;  .1333 
.1467 


Inch. 
0. 

.000007 
.000100 
.000183 
.0UO13» 
.000107 

.roo200 

.  000167 
0. 

.000000 
.000034 
.000033 
.000007 

.ooooeo 

.000O.U 
.000033 
.000033 


.000200 
.  001200 
.000833 
.000833 
.001167 
.  000r3:i 
.000667 
.000767 
.001160 
.000000 
.000^00 
.000867 
.000933 
.000900 
.001167 
.002107 


.002433 

. 002900 

.  (I02C67 

.003500 

.003000 

.  004000 

.0053 

.0034 

.0100 

.0100 

.0233 

.0433 

.0134 


Inofc. 
0. 

-.  0i.0033 
-.000033 
-.000083 
-.000033 
-.000088 
-.  000083 
-.000033 


-.000033 


Inch, 
0. 
-  .000033 
0. 
0. 
0. 
0. 
0. 
0. 


.000088 


.008800 


.008800 


Remarks. 


Initial  kMul. 


Elaatio  limit. 


Tensile  strength. 
Load  at  time  of  mptnre. 


General  eHmmary. 

Tensile  strength  per  square  inch  of  original  aection pounds..      ^^ 

Elasticlimit  per  square  inch  of  original  section |W---      J^^^^\ 

Elongation  per  incl  after  rupture............... jch..      0.2400 

Elongation  per  inch  under  strain  at  elaatlclimit do 001367 

Rcfiuction  in  diameter  at  point  of  rupture ,••:•:•  ,'-'V. ao....         .lo* 

Reduction  in  area  after  rupture,  per  centum  of  original  section Wi'ii:'' IT/iAi^  ^t  .1^*  T 

Position  of  rapture ".5  from  middle  of  stem 

Character  of  broken  surface «iV  wVc*  «  io 

Elongation  of  inch  sections '^^*'    -'^  .    -13 
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No.  846. 


Diameter,  '^564. 

Sectional  area,  .25  sgaare  inch. 


Applied  lottds. 


XouL 


Peraqnare 
incn. 


^^^T  a"{^» 


per  inch. 


permch. 


set. 


Remarks. 


250 
1.290 
2.500 
3.750 
5^000 
«.250 
7.500 
8.750 
9,000 
0,250 
9.500 
9.750 

laooo 

10.250 
10.900 
10.759 
11.000 
11,250 
11,5V0 
11,750 
12,000 
12.250 
12,500 
12.750 
13,000 
13.250 
13.500 
13,750 
14,000 
14,250 
M,900 
14.750 
1S.0OO 
15.500 
10.00U 
1ft.  500 
10,730 
17.000 
17.500 
18.000 
19.000 
19.500 
20.000 
20,^00 
21.000 
21.  SOU 
21,8C0 
19.100 


Pound§, 

1.000 
5,000 
10.000 
15,000 
30.000 
25,000 
30,000 
35,000 
30.000 
37,000 
38,000 
.19,000 
40.000 
41.0U0 
42,000 
4.1,000 
44.000 
45,000 
48.000 
47,000 
48.000 
40.000 
50,000 
51,000 
52,000 
53,000 
54.000 
&.\000 
56.000 
37,000 
58.000 
50.000 
00,000 
62,000 
64.000 
66.000 
68.000 
70,000 
72.000 
74.000 
76,000 
78,000 
80,000 
82,000 
84.000 
86.000 
87.200 


0. 

.000133 
.000267 
.000400 
.000507 
.000733 
.000900 
.001033 
.001100 
.001133 
.001167 
.  001200 
.001233 
.001267 
.001267 
.001300 
.001307 
.001400 
.001433 
.001467 
.001767 
.005007 
.006007 
.006400 
.007067 
.0Ot067 
.009067 
.  OlOOiK) 
.  011100 
.012067 
.  013067 
.  013933 
.014933 
.Oir267 
.019667 
.022000 
.  024567 
.01*8333 
.031567 
.034667 
.0400 
.0433 
.0300 
.OGOO 
.0700 
.0007 
.1300 


I  0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000033 


Inch.      *  Inch. 
0. 

.000133 

.000134 

. 000133 

.000107 

.000166 

.000167 

. 000133 

.000067 

.000033 

.000034 

.000033 

.000033 

.000034 
0.       , 

.000033  I 

.000067  ! 

.000031    .000100 

.000033  ' 

.000034  

.000300  I 

.003300  , 

.001000 

.000333 

.000067  . 

.  OUlOt'O 

.  UUIOOO  ' 

.  000933 

.001100  ' 

.000907 

. 00 1000 

.000866  ' 

. 001000  I 

.002331  I 

.00:400 

.002334  ' 

.002507 

.003766 

.003234  , 

.003100  ! 

.00.'S333 

.0033 

.0067    ! 

.0100 

.0100 

.0267 

.0333 


Inch, 


Initial  load. 


•I 


.000033 


.004233 


.000067 


.004133 


Elastic  limit. 


Teneilo  strenifth. 

Load  at  time  of  mptare.  { 


General  summary. 

Tecsile  sti«nf(th  per  sqnare  inch  of  original  section ponnds..      87,200 

Elastic  llmii  per  soaare  inch  of  original  section do —      47.000 

Ebrngatian  per  inch  after  rnptnre inch..      0.2i07 

EfcmiBBtioD  per  inch  under  strain  at  elaaticlimit do 0014G7 

R«dacti(nia  diameter  at  point  of  rnptnre do l:>4 

BcdnctioD  in  area  after  niptore,  per  centnmof  original 'section 47.2 

Position  of  rapture ".75iVomnpck 

CliarMter  of  broken  enrface silky 

Elongation  of  inch  sections ".38*,  ".15,  ".12 
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Tube  No.  8.-8"  Converted  Rifle. 
No.  753. 

Marks,  b«xT'i 

Diameter,  ''.664. 

Sectional  area,  .25  sqaare  inch. 


Applied  loadA. 


TotaL 


PdTMaare 


BrMai 
inch. 


ElODfffttiOD 

per  Inch. 


SncoeMlTe 
eloneation 
peruoh. 


Permaaent 


Sncoeesiye 

permanent 

set. 


Bemftrks. 


Povndt. 
260 
1,250 
2,500 
8,750 
6.000 
e.260 
7,500 
8,750 
9,000 
0,250 
9,500 
9,750 
10.000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,600 
11,760 
12,000 
12,250 
12,500 
12,760 
13,000 
13,250 
13,500 
18,750 
14,000 
14,250 
14,600 
11, 760 
15.000 
16.500 
16,000 
10,500 
17,000 
17,500 
18,000 
18,500 
18,000 


Pounds, 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
80,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
4«,000 
47,000 
48,000 
40,000 
60,000 
61,000 
52,000 
63,000 
54.000 
66.000 
66,000 
57.000 
58,000 
59.000 
60,000 
62,000 
64,000 
60,000 
68,000 
70,000 
72,000 
74,000 
75,000 


.024100 
.025500 
.027267 
.031400 
.085600 
.041167 
.047167 
.054733 
.066000 
.080400 


JneK 
0. 

.000167 
.000367 
.000467 
.000683 
.000800 
.000967 
.001133 
.001167  I 
.001200  ' 
.001283 
.  001800 
.001333 
.002107 
.004833 
.005667 
.006938 
.007933 
.009300 
.010367 
.  011267 
.  012167 
.014000 
.014633 
.015433 
.010633 
. 018167 
.019667 
.021067 


Inch. 
0. 

.000167 
.000200 
.000100 
.000166 
.0001G7 
.  000187 
.000166 
.000034 
.000033 
.000033 
.000067 


.000834 
.002606 
.000834 
.001266 
.  001000 
.001867 
.001067 
.000900 
.000900 
.001833 
.000633 
.000800 
.001200 
.001534 
.001500 
.001400 
.001266 
.  001767 
.  001400 
.001767 
.004183 
.004200 
.005567 
.  006000 
.007566 
.010867 
.014800 


Inoh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


InitUlload. 


.000097 


Blaatlc  limit 


.006233 


.006166 


.012067 


.006884 


Tensile  strength. 


General  summary, 

^      aograTlty 7.8607 

Bfardness 11.18 

Tensile  strength  per  square  Inch  of  orijdnal  section pounds..       75,600 

Blasticllmit  per  flonare  inch  of  original  section do....       40,000 

Elongation  perincn  after  mptnre inch..       0.1133 

Elongation  per  inch  under  strain  at  elastic  limit .do 001833 

Bednotion  in  diameter  at  point  of  rnpture do .064 

Eednctiou  in  area  after  mptnre,  per  centum  of  original  section 21.4 

Position  of  mptnre '^  85  from  middle  of  stem 

Chanoter  of  oroken  snrfkce,  fine  granular ;  spot  of  dull  colored  metal  at  circumference.    Hole, ".  04 

diameter  in  the  steel  at  point  of  firaoture.    Several  small  holes  in  cylindrical  surCaoe  in  vioinity  of 

fracture. 
Elongation  of  inch  sections ".09,  ".16*,  ".09 
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No.  754. 


Marks,  b\% 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 


Applied  IomU. 


T-^  'X'sr' 


250 
1,250 
2,500 

8.750 
fi,f00 
iL2S0 
7.500 
8^750 
0.000 
S^2S0 

asoo 

0^750 
10.000 
10,290 
10,900 
10.790 
11.000 
11,250 
11,900 
11,750 
IZOOO 
12,290 
12.500 
12;  790 
13,000 
12,290 
M.500 
13^790 
14,000 
14.  SO 
14,500 
14,750 
ISvOOO 
15,500 
10^000 
10^500 
17.000 
17,500 
UIOOO 
18.500 
10,000 
111900 
20.000 
20,900 
90L9BO 
17.900 


Pounds. 
1,000 
5^000 
10.000 
15,000 
20,000 
25,000 
80,000 
89,000 
80,000 
87,000 
88.000 
80.000 
40.000 
41.000 
42,000 
43,000 
44,000 
45^000 
40.000 
47,000 
48,000 
48^000 
90^000 
51,000 
92,000 
98,000 
94.000 
55,000 
90,000 
57,000 
98LO0O 
59^000 
OOtOOO 
82.000 
04,000 
OOLOOO 
08,000 
70,000 
73.000 
74.000 
1«,000 
78^000 
80,000 

oa^ooo 

8^,080 


"SS^Ch!  -el^Ji^^  ^•™'^* 

V^^^^^     per  inch. 


Ineh, 
.000100 


.001083 
.001007 
.001138 
.001300 
.001233 
.001207 

.ootooo 

.001807 
.001400 
.002483 


Inch, 
0. 

.000100 
.000133 
.000107 
.000200 
.000138 
.000200 
.000100 


.004783 
.005407 
.000900 

.007900 
.008700 


.010000 
.011400 
.018088 
.014988 
.015887 
.010200 
.018000 
.010087 


.020107 


.048400 


.1207 
.1700 


.000007 


.000007 
.000033 
.001083 
.001107 
.001188 
.000734 
.001088 
.001000 
.001200 


.001288 
.000800 
.001038 
.001500 


.000838 
.001800 
.001807 


.002700 
.002800 
.008284 


.004284 


.  010107 
.014187 


.0488 


Mt. 


Ineh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
->  000083 


.002088 


.006700 


SaoeeMive 
pemiftiMiit 

Mt 


Remurki. 


Ineh. 


.004007 


Initial  load. 


Blattic  Uanit. 


Tensile  strength. 
Load  at  tune  of  mptnre. 


Gvneral  summary . 

TcBalleeto«afftbperMiiai«inchofoTigl]ialaeotion ponnda..      82,080 

BSaatic llBlt per  Moare inch  of  original  section do....     43,000 

ICtongatton  per  inch  after  roptore inch..      0.2400 

EIoaSttlaB  per  inch  under  strain  at  elastic  limit do 001400 

Bednotion  in  liiameter  at  point  of  ntptore do 164 

Bedoctlon  la  aroa  after  mptnre,  per  centom  of  original  section ^. 49  7 

PosltJonofroptnre ".  20  from  middle  of  stem 

Oiaiaeteraf  brokon  aorflioe •,;;;•;/ iU'SH? 

loflnchsectiana ".14,  ".  48*,  ".15 
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Marks,  b  iT'k 

Diameter,  '^564. 

Sectional  area,  .25  square  iuch 


No.  755. 


Applied  loadB. 

Elongation 
per  inch. 

Sncoessiro 
elongation 
per  incli. 

Pfmanfint 

Snccesslre 

TotaL 

Per  square 
incii. 

sot. 

permanent  i             Bemarka. 
set.       j 

i 

Pound*. 

250 

1,250 

2,600 

8,760 

6,000 

0,250 

7.600 

8,750 

5;  000 

9.250 

9.600 

9.730 

10.000 

10,250 

10,500 

10,760 

11,000 

11, 250 

11,500 

11,750 

12,000 

12.250 

12,6u0 

12,750 

13.000 

13,250 

13,500 

13,760 

14.000 

14,250 

14,500 

14.750 

15,000 

15,600 

16,000 

16,600 

17,000 

17,600 

18,000 

18,600 

19,000 

19,500 

20,000 

20.500 

19.000 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
38,000 
37.000 
38.000 
30,000 
40,000 
41.000 
42,000 
43^000 
44.000 
45,000 
46,000 
47,000 
48.000 
49.000 
60,000 
51,000 
62,000 
68,000 
54,006 
66,000 
66,000 
67,000 
58.000 
60,000 
60,000 
02,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76.000 
78,000 
80.000 
82,000 

Inch, 

0. 

.000100 
.000233 
.000433 
.000600 
.  000707 
.000038 
.001100 
.001133 
.001167 

•  .001200 
.001200 
.001238 
.001400 
.002600 
.001100 
.005100 
.0050«7 
.000600 
. 007400 
.008407 
.000433 
.010400 
.01IG67 
.  012400 
.013167 
. 014007 
.015867 
.  ( 16D00 
.018000 
.019433 
.020700 
.0-.'17:33 
.  025033 
.028000 
.031667 
.035833 
.040333 
.046500 
.051500 
.050933 
.070333 
.0967 
.1567 

Inch. 
0. 

.000100 
.  000133 
.  000200 
.000167 
.000167 
.000166 
.000167 
.000033 
.000034 
.000033 

a 

.000038 
.  000067 
.  001200 
.001500 
.001000 
.000807 
.000033 
.  000800 
.  001067 
.000966 
.000987 
.  00l'J67 
.000733 
. 000767 
.001500 
.001200 
.001033 
.001100 
.001433 
.001267 
.001033 
.003300 
.002967 
.003667 
.004166 
.004300 
.006187 
.005000 
.008433 
.  010400 
.026367 
.0600 



Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

Ineh, 
0. 

Initial  load. 

• 

Elastic  limit. 

a 

.004238 

.004233 

.008300 

.004067 





.---. 

Tensilo  strength.             j 
Loadattimeofmptore.  | 

General  summary. 

Tensile  strength  per  square  inch  of  original  section poonds..      82,000 

Elastic  limit  per  square  inch  of  original  section do 40,000 

Elongation  per  inch  after  mptnro inch . .      0. 2067 

Elongation  per  iuch  under  strain  at  elastic  limit do —    .001233 

Bedaction  in  diameter  at  point  of  mptnre do 0S4 

liednction  In  area  after  rupture,  per  centum  of  original  section 27.  G 

Position  of  rupture * 1"  fh>m  neck 

Character  of  broken  surface fine  granular,-  dull  spot  at  the  circumferenci^ 

Elongation  of  inch  sections ".  24*, ".  23,  ".15 
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Marks,  ^?fi 

Diameter,  ".663. 

Sectional  area,  .25  square  inch 


No.  766. 


Applied  loads. 


TotaL 


Pounds. 

250 

1.250 

2.500 

3.750 

5^000 

0^250 

7.500 

8,750 

9,000 

9.230 

9.500 

9.750 

10.000 

IUL250 

10.5UO 

10.750 

11.000 

11,2:^ 

11,500 

11,750 

12,000 

12.250 

12.500 

12.750 

11.000 

13.2S0 

13.500 

13.750 

14.000 

14.250 

14,500 

14,750 

15.000 

15.500 

16.000 

10.500 

17.000 

17.500 

18.000 

18,500 

18^000 

18.500 

20,000 

20,500 

21,008 

21.500 

18,100 


Per  square 
incn. 


Pound*. 
1,000 
5.000 
10,000 
15,000 
20.000 
25,000 
80,000 
85.000 
38,000 
87.000 
88,fX>0 
39,000 
40,000 
41,000 
42.009 
4:i,U00 
44,000 
45.000 
48,000 
47,000 
48,000 
49.000 
50.000 
51.000 
52,000 
53,000 
64,000 
65.000 
50.000 
67,000 
58,000 
68,000 
00.000 
82,000 
84,000 
88.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
8^000 
81k  000 
81^000 


Elonestio 
pcrmch. 


Inch, 
0. 

.000100 
.000207 
.OC0433 
.000800 
.000707 
.000933 
.001067 
.001100 
.001133 
.  OO12U0 
.  001233 
.001267 
.00  3U0 
.001333 
.001367 
.  001400 
.0014^13 
.001467 
.001533 
.002200 


.003367 
.005900 
.006600 
.007267 
.008667 
.010000 
.011233 
.  011933 
.013000 
.014067 
.015367 
.  017767 
.020400 


.025767 

.029500 

.03:1000 

.037833 

.041867 

.047833 

.065600 

.0667 

.0933 

.1333 


SnccessiTo 
elonpation 
per  iuch. 


Inch. 
0. 

.000100 
.000107 
.000106 
.000167 
.000107 
.000166 
.000134 
.000033 
.000033 
.000007 
.000033 
.C00034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.0000t6 
.000667 
.000883 
.002334 
.000333 
.000700 
.000667 
.001400 
.001333 
.001232 
.000700 
.001067 
.001067 
.001300 
.002400 
.002633 
.002533 
.002834 
.003733 
.0035  0 
.004333 
.004334 
.006166 
.007767 
.0111 
.0266 
.0400 


Permanwit 

set. 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

.000033 
.0UOU33 


Soecessire 
permanent 


Kemarks. 


ImK      ! 
0.  ;  iDitialload. 


.000033 


.000033 


.003433 


.000083 


ElAstlo  limit. 


.003400 


Tensile  strength. 
Load  at  time  of  rapture. 


Speeifi^ 
IlKrdv< 


General  eummary, 
logiaTtty 7.8568 

£6,000 
47,000 
a2533 
0015:s3 
.134 
41.0 


Tensile  strength  per  sqnare  inch  of  oriMnal  section i pounds. 

Blaaticlirait  per  Booare  inch  of  originiil  section do  .. 

EloBp&tioa  per  inco  after  rapture inch. 

EleaialioB  per  inch  nnder  strain  at  elastic  limit do... 

Bedoiitko io  dlametw  atfe  point  of  rapture do... 

BeduetioB  ia  area  after  raptare,  per  oentum  of  original  section. , 

Position  of  mptore ''.2  from  middle  of  stem 

nuiract«r  ot  broken  surface silk j,  70  per  centum ;  fine  granular.  30  per  centum 

Sbmgation  of  inch  sections ''.20,  ".40*,    .16 
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No.  757. 


Marks,  m  ^T'o 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


ToteL 


Peraqoftre 
Inoo. 


Elongation 


SncoeasiTe 
elongation 


*^  I  per  inch, 


Pennanent 
set. 


Socceaalre 

pennanent 

set. 


Remarks. 


PottiuU. 
250 
1,250 
2,500 
8.750 
5,000 
6,250 
7,500 
8,750 
9,000 
0,250 
0,500 
0,750 
10,U00 
10, 250 
10.500 
lO.TDU 
11.000 
11,250 
11,500 
11,750 
12,000 
12, 250 
12, 500 
12, 750 
13, 000 
13, 250 
13,500 
18,760 
14,000 
14,250 
14,500 
14,750 
15,000 
15.500 
10,000 
10,500 
17,000 
17,500 
18.000 
18,500 
19,000 
19.500 
20,000 
20,200 
17.400 


Poundi. 

i.ono 

5,000 
10,000 
15,000 
20,000 
25,000 
80.000 
85,000 
36.000 
87.000 
38,000 
39,000 
4U,U0O 
41,000 
.  42.000 
43.  OOl* 
44,000 
45,000 
40,000 
47,0U0 
48,000 
49,  (00 
50,000 
51,000 
52,000 
68,000 
54,000 
55,000 
56,000 
57.000 
68,000 
50,000 
00,000 
62,000 
64.000 
66,000 
68.000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
81,040 


Inch, 
0. 

.000100 
.000300 
.000467 
.000688 
.000767 
.000067 
.001100 
.001133 
.  001167 
.  O1II2OO 

.  ooijas 

.  0U1j67 
.001333 
.001400 

.  o(»aioo 

.  004183 
.005338 
.006667 
.007500 
.008833 
.009567 
.011267 
.012000 
.  013133 
. 018733 
.015033 
.010067 
.  017433 
.018600 
.019038 
.020800 
.022500 
.025983 
.  0290ai 
.  032833 
. 036733 
.041000 
.047000 
.054500 


.075838 

.1067 

.1500 


Inch. 


Inch. 


0. 


.000100 
.000200 
.000167 
.000166 
. 000134 
.000200 
.000133 
.000033 
.000034 
. 000013 
.000033 
.OOOO'H 

.000066  I 

.000067  I 

.001700   

.1101033   

.001200  ;   .003767 

.001834  I 

.000833  I 

.001333 
.000734 
.001700 
.  0(10733 
.  001133 
.000600 
.  0013(10 
.001034 
.001366 
.001167 
.001338 
.000867 
.001700 


Inch, 

.'tt 


Initial 


.003100 
.003800 


.004*^67 

.006000 

.007300 

.008838 

.012500 

.030867  I 

.0433   , 


.009867 


Elastio  limit. 


.008767 


.005600 


Tensile  strength. 
Load  at  time  of  raptore. 


General  summarif. 

Tensile  strength  per  eqnare  inch  of  original  section pounds..      81,040 

Eladtio  limit  per  soaare  inch  of  originalsection do —      42,000 

Elongation  per  incn  after  rapture inch..      0.223S 

Elongation  perinch  under  strain  at elaatic  limit do 001400 

Redaction  in  diameter  at  point  of  rapture do 164 

Redaction  in  area  after  rupture,  per  centum  of  original  section 49.7 

Position  of  mptare ".65fWmineck 

Character  of  broken  surfMse tiUryi  with  traeea  of  fine  granalation 

Elongation  of  inch  sections ".42, -".14,  ".U 
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No.  756. 
Marks,  ^J Jfi 
Diameter,  ".563. 
Sectional  area,  .25  square  incb. 


Applied  loads. 


Total. 


Per  square 
inch. 


I 

j  Pavndt. 

250 

1,250 

I      2,500 

3,750 

5.000 

I      «,250 

'       7,500 

8,750 

9,000 

0,2a0 

O.GOO 

9.750 

10.000 

10,250 

10.5U0 

10,750 

II.  COO 

11,2J0 

11,500 

11,750 

12,000 

U.250 

12,500 

12,750 

11,OUO 

13,250 

ia,o00 

13,750 

14,000 

14,250 

14,500 

14,750 

13,000 

15.500 

16.000 

10.500 

17,000 

17,500 

18,000 

18,500 

19,000 

19.500 

'^,000 

20.500 

21,000 

21.500 

19,100 


Pcundt. 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
85.000 
86.000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
41,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51.000 
52.000 
53,000 
64,000 
55.000 
66,000 
67,000 
58,000 
60,000 
60.000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
81»000 
86;  000 


perlnch.      per^uch. 


Inch, 
0. 

.000100 
.000207 
.0C0433 
.000600 
.000707 
.000933 
.001067 
.001100 
.001133 
.  001200 
.  001-233 
.001267 
.00  300 
.001333 
.001367 
.001400 
.001433 
.001467 
.001538 
.002200 
.003033 
.005367 
.005000 
.006600 
.007287 
.UC8G67 
.010000 
.  011233 
.011933 
.013000 
.014067 
.015367 
.017767 
.020400 
.022933 
.025767 
.029500 
.03:moo 
.037333 
.041067 
.047833 
.055800 
.0607 
.0933 
.1333 


Inch. 
0. 

.000100 
.000107 
.000106 
.000167 
.000107 
.000106 
.  000134 
.000033 
.000033 
.000067 
.000033 
.100034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.0000C6 
.000667 
.000833 
.002334 
.000533 
.000700 
.000607 
.001400 
.001333 
.001232 
.000700 
.001067 
.001067 
.001300 
.002400 
.002633 
.002533 


.003733 

.0035  0 

.004333 

.004334 

.006166 

.007767 

.0111 

.0266 

.0400 


Permanait 


Sacceasire 
pennanant 


Bemarkfi. 


Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

.000033 
.0U0U33 


.000033         0. 


Inch, 
a  Initial  load. 


"""600033      0." 



Elaatto  limit. 


.003433    I      .008400 


Tensile  strength. 
Load  at  time  of  rapture. 


General  summary, 

Speoifio  gravity 7.8566 

lUTdi  • '  '" 


lardneas . 


Teosilo  strength  per  square  inch  of  original  section *, pounds. 

Blastic  limit  per  squAre  inch  of  original  section do  .. 

Sloogation  per  inch  aftftr  mptnre ^ inch. 

Eaanfsatioa  per  inch  under  strain  at  elastic  limit do... 

ISadaotioB  in  diameter  atti  point  of  rupture do... 

BeduetioB  in  area  alter  rupture,  per  centum,  of  original  aeotion 

Position  of  rupture ".2  from  middle  of  stem 

Character  of  broken  surface  . .'. silky,  70  per  centum ;  fine  granular.  80  per  centum 

ElongaUon  of  inch  sections ".20,  ".40*.    .16 


14.40 
£6,000 
47,000 
0.2533 
0015:r3 
.134 
41.0 


^27^ jr  Tzear'cr^^  So^foTm,  t!Hez7^J^T<^X 


h-  /S^-Ar *| 


SEx  3(491 


J^^^JT  7tea7*c7*^^  So^^oTTi  ti^ctT^J^^j^X 


h-  /3^-Af- *| 


SEx36  491 
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Marks,  B«^.^ 

Diameter/' .564. 

Sectional  area,  .25  square  inch. 


No.  881. 


A]yp]ied  loadfl. 


TirfaiL 


Per 


ElongatioD 
per  inch. 


Snccewire  pennanent  Snccewire 
elongation  *"»***»*»'«»•'  pennanent 
per  inch.  ■**•        |        $et. 


Bemarkt. 


2S0 
1,2S0 
2.500 
8,750 
5.000 
8p2» 
7,500 
8,750 
8.  €00 
8.250 
8.5O0r 
9^7SO 
10^000 
10^2S0 
10.500 
10,750 
11,000 
I1,2S0 
11,560 
11,750 
12.000 
12.250 
12.500 
12,750 
ll,li00- 
18,250 
13.500 
18.750 
14,000 
14.250 
14.500 
14.750 
15^000 
15,500 
16^000 
10.900 
17.000 
17.500 
1«.COO 
18,500 
18,000 
18,480 
10»000 


Pounds. 
1.000 
5,000 
10,000 
15.000 
20,000 
25,000 
80,000 
85,000 
80,000 
87,000 
88,000 
38,000 
40,000 
41.000 
42,000 
48,000 
44,000 
45,000 
40,000 
47,000 
48^000 
48.0C0 
50,000 
51.000 
52,000 
53,000 
54.000 
55.000 
50,0(iO 
57,000 
56^000 
59^000 
00,000 
02.000 
64,000 
08.000 
66,000 
70,000 
72,000 
74.000 
76,  COO 
77.920 


Inch, 
0. 

.000133 
.000267 
.000433 
.000683 
.000707 
.000883 
.001100 
.001183 
.0C»1167 
.0012(0 
.001233 
.002967 
.004407 


.007333 
.008488 
.009833 

.ouoro 

.012867 
.  014167 
.015000 
.015033 
.P16:33 
.016767 
.017867 
.019833 
.P20400 
.022167 
.024000 
.025333 
.027000 


.032333 

.037000 

.043383 

.049500 

.050000 

.  06il67 

.0800 

.0067 

.1533 


IndL 
0. 

.000133 
.000134 
.0CO16O 
.000200 
.  000134 
.000160 
.  000167 
.000083 


.000033 

.000083 

.  0(a784 

.001500  , 

.001533  I 

.001333 

. OOllOO 

.000900 

.001667 

.001S67 

.001800 


.000933 
.000300 
.000584 
.  001100 
.001460 
.001067 
.001767 
.001^33 
.001333 
.001667 
. 001P33 
.008500 
.004667 


.006167 

.0065(0 

.008167 

.015^33 

.0167 

.0560 


Inch. 


Inch, 


laitlAlload. 


-i. 


.001800    j      .001800 


Elastic  limit 


! I. 

.007667    I 


.005767 


.013967 


.006400 


Tennile  Btrenfrtb. 
Load  at  time  of  rupture. 


General  summari/. 

Tensile  strength  per  aqnare  inch  of  orijsinal  section ponods..      77,920 

Ela«tic  limit  per  aonare  inch  of  original  section do....     39,000 

Elongation  perincn  nftermptnre inch..      .02367 

EIoBgatiOD  per  inch  nnder  strain  at  elasticlimit do....    0.01233 

Rednction  in  diameter  at  point  of  mptnre do 174 

Sedoetlon  in  area  after  roptore,  per  centum  of  original  section 52.2 

Poaitkn  of  mptnre • -'.75  from  neck 

Character  of  broken  surface silky 

SIOBgationofinchseetioDa ".48*,  ".15,  ".18 


S ''  Cora^srH^ect  JtiPl^ 


-Zm^c  ^:ira.^ 


SfffG^cTt^ 


^--^^wa&^zZ^ 


S ''  Coru^BTl^ecl  JH/^te 


-Zw^e  c^>?i.^ 


JB'7*GB€i?^ 


^--^^Ma&^zZ^ 
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Marks,  38^,^ 

Diameter,  ".564. 

Sectional  area,  .25  sqnare  inch 


2To.  892. 


AppUedloads. 

BToTipition 
per  inch. 

Sacceasive 

Femianent 
set 

Saccessive 

permanent 

set. 

Kemarks. 

TotAL 

Per  square 
incli. 

elongation 
per  inch. 

Poundt. 
260 
1,250 
2,500 
3,750 
6,000 
6,250 
7.600 
8,760 
9,000 
9,2.'S0 
9,500 
0,750 
10,000 
10, 250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12, 500 
12, 750 
13,000 
13, 250 
13.500 
13,^50 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
10.500 
17, 000 
17,500 
18,000 
18,500 
19,000 
19, 5C0 
20,000 
20,500 
21.000 
21, 210 

Poundt. 
1,000 
5.000 
10,000 
15,  COO 
20,000 
25,000 
30,  COO 
35, 000 
36,000 
37,000 
38,  CCO 
39,000 
40, 000 
41.000 
42,  000 
43,000 
41,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50.000 
51,000 
.'^2,  COO 
53,  COO 
54,000 
55, 000 
56,000 
57,000 
58,000 
59, 000 
6i^  000 
62, 000 
64, 000 
66,000 
68, 000 
70,  000 
72,000 
74.010 
TO.  000 
78.  000 
80,  COO 
82,  000 
84,000 
84,840 

Inch. 
0. 

.OOOICO 
.  000300 
.00C433 
.000600 
.000767 
.000933 
.001100 
. 001183 
.  001107 
. 001200 
.  001t.'33 
.  001267 
.001833 
.  001367 
.001367 
. 001400 
.  001467 
.001600 
.001638 
.003733 
.  005433 
.006600 
.C07267 
.008433 
. 009333 
. 010400 
.011167 
.  012833 
.  013933 
.015000 
.  016000 
.017167 
. 019367 
.  022333 
. 024700 
.  028000 
.  031667 
.035000 
.  040333 ' 
.  045107 
.  052vOO 
.  059667 
.  073000 
.1000 
.1433 

Inch. 
0. 

.000100 
. 000200 
. 000133 
. 000167 
. 000167 

. oooieo 

.0O0J67 
. 00003  J 
. 000034 
.  0C0033 
.  000033 
.  0C0O34 
.  000063 
. 000U34 
0. 

. 000033 
.000067 
. C00O33 
.000133 
. 002100 
. 001700 
.001167 
.000867 
.  001160 
.000900 
.001067 
.000767 
.001660 
.  OOll(K) 
. 001067 
.001000 
.001167 
.002200 
. 002906 
.002307 
.003300 
.  0(»3667 
.  003333 
.005.133 
'      .0048S1 
.  0(0833 
. 007C67 
.  013333 
.0270 
.0433 

Inch. 
0. 
0. 

Inch, 
0. 

Initialload. 
Elastio  limit. 

Tensile  strength. 

0. 
0. 

0. 
0. 
0. 
0. 



0. 

.000067 

.000067 

.664800    1      .004733 







General  summarif. 


Tenflile  strength  per  eqanre  inch  of  oricinal  section .poaods. 

Blaatio  limit  per  pqaaro  inch  of  original  section do . . . 

Elongation  per  inch  after  rnptore inch. 

Blongation  per  inch  nnder  strain  at  clastic  limit do... 

BedacUon  in  diameter  at  point  of  ruptaro do... 

Bedaotion  in  area  after  ruptare,  per  centnm  of  original  section 

PMition  of  ruptnre '^  5  fhim  middle  of  stem 

Character  of  broken  snrface graonlar,  65  per  centum;  doll  silky,  46  per  centum' 

BtongaaonofinchsecUons ".23*,  ".24,  ".la 


84,840- 
46.000 
0.1967 
001500- 
.114 
3&« 
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Marks,  3  xlir 

^iameter,  '^o63. 

Sectional  area,  .25  sqaare  inch, 


No.  893. 


^ppU^a  lomOM. 


T«teL 


In  ell. 


[  £loiintioB 
per  mcb. 


juoao 

1^,  ooo 
20,  0€H> 
25w  OOO 
30.  OOO 
8S,000 
30.000 

37,  OOO 

38,  <KM> 
80,  OOO 

40.  COO 

41.  OOO 

42.  OOO 

44.  OOO 
42k  OOO 
40.000 
4T.  OOO 
48,000 

49,  OOO 

50,  OOO 

51,  OOO 
S2,000 
53.  OOO 

55,000 
50,  OOO 
5T,000 
58.  OOO 
SO.  OOO 

«o,ooo 

02,000 

eo,ooo 
©«»,ooo 

70.000 
72,  coo 
74,000 
[  TO,  OOO 
I  78.  OOO 
\  80,  COO 
\  SO.  lOO 


o. 


ioooiss 


.000467 
.000683 


.0O0M7 
.001100 
.001367 

.ooiino 

.001283 
.001267 
.001300 
.OOltOO 
.001883 
.001867 
.003500 


.008267 
.OOOS67 
.0108)3 
.011400 
.012067 
.  018167 
.014500 
.016333 
.017700 
.018700 
.019967 
.021833 
.022SOO 
.024033 
.027167 
.031000 
.033000 


.051833 

.000000 

.070000 

.0967 

.1267 

.1600 


Sacceteive 
elonntion 
per  uicb. 


JlMSft. 

a 

.000133 
.000167 
.000167 
.000]66 
.000167 
.000167 
.000183 
.000067 
.000033 
.000033 
.000084 
.000083 
0. 

.000033 
.000084 
.002183 
.003333 
.000684 
.000600 
.001800 
.000766 
.001067 
.000067 
.001100 
.001838 
.001833 
.001367 
.001000 
.001267 
.001366 
.001167 
.001583 
.C03184 
.003633 
. 004000 
.004833 
.005667 


.00S667 

.010000 

.0267 

.0300 

.0333 


Permanent 
set. 


IndL 


.000083 


.005267 


.009500 


Sacoetdro 

permanent 

set. 


Inth. 


.005284 


.004233 


Remarka. 


Initial  UmmL 


Elastio  limit. 


Tensile  strength. 


General  summary. 

Ten^e  »tr«n«tli  per  sqiwre  inch  of  original  section pounds..       80,160 

EfajBtielin^tpeTMtiare  inch  of  original  section do....       43,000 

£loB0iti(m per  iocb  after rnptnre... Inch..       0.2333 

maSSSSaaxtn  inch  tinder  strain  at  elastiohmit do 001367 

BeO^^ion  in  diameter  at  point  of  ruptare do 113- 

Seduction  in  area  after  mptore,  per  centum  of  original  secUon 30.4 

Paoitlionorraptaro.. ".4  from  middle  of  stem 

CkJKr«eter  of  broken  anrface eilky 

Slamsatlon  of  ianch  sections ".24,  ^33*. 'M3 
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No.  894. 
Marks,  ^rU 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 

1  Elongation 

PerBooare    P«rlnch. 


Total 


inch. 


Saccessive 
elongation 
per  inch. 


Permanent 
set. 


Snccesslve 

permanent 

set. 


Bemarks. 


Poundt, 
250 
1,250 
2.500 
8,760 
5,000 
6.2o0 
7,500 
8,750 
10,000 
10.250 
10.500 
10,750 
11,0(jO 
11,250 
11,500 
11,750 
12,000 
12, 250 
12.500 
12,750 
13,000 
13,250 
13.500 
11,750 
14.000 
U.250 
14,500 
14,750 
15,000 
1^500 
10,000 
10,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21.500 
22,000 
22,500 
22,700 


Poundt. 
1,000 
5.000 
10,000 
15,000 
20.000 
25, 000 
80.000 
85,  too 
40.000 
41,000 
42,000 
43.000 
44,000 
45.010 
46,000 
47.000 
48,000 
40,000 

5i',  oao 

51, 000 
52, 000 
53,000 
54,000 
65, 000 
66,000 
57,000 
58,000 
50,000 
60,000 
62,000 
64.000 
06,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78.0CO 
80, 000 
82, 000 
84,000 
86,000 
88,000 
90,000 
91,040 


Inch. 
0. 

.000133 
.000300 
.000467 
.000633 
.  000800 
.000933 
.001100 
.001267 
.001300 
. 001333 
.001367 
. OU1400 
.001433 
. 0014G7 
.  001500 
.  001533 
.001600 
.001667 
.001700 
.001900 
.002967 
.005133 


.007633 

.008833 

. OlOOCO 

.  011267 

.  013000 

.015000 

.017500 

.020333 

.022833 

.025067 

.0286tf7 

.  031677 

.035677 

. 039700 

.0433 

.0567 

.0633 

.0733 

.0967 

.1367 


Inch, 
0. 

.000133 
.  000167 
.000167 
.  000106 
.  000167 
.000133 
.  0001 C7 
.  000167 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067 
.000007 
.  000033 
.  1*00200 
.  001C67 
.002166 
.  001100 
.000700 
.000900 
.001000 
. 001167 
.  C012G7 
.  001733 
.  002000 
.002500 
. C02833 
.002500 
.002234 


.003000 

.004000 

.00t033 

.0036 

.0134 

.0060 

.0100 

.0234 

.0400 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Initial  load. 


1 

: 

0. 

.  000100 

.000100 

.004267 

.004167 

.008967 

Elastic  limit 


Tensile  strength. 


General  summary, 

Specifio  gravity :      7.8522 

Hardness 16.23 

Tensile  strength  per  square  inch  of  original  section  jMands..      91,040 

Xlastio  limit  per  square  inch  of  original  section do 51.000 

Elongation  per  inch  after  mptare inch . .      0. 2267 

"Elongation  p<T  inch  nndcr  strain  at  elastic  limit do 001700 

Reduction  in  diameter  at  point  of  rapture do 1 64 

Reduction  in  area  after  rupture,  per  centum  of  original  section. 49.7 

Position  of  rupture ; ".4  from  middle  of  stem 

-Charaoterof  broken  surface silky 

JBlongation  of  inch  sections ".19,  ".86\  ".18 
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DiAipeter,  ^^564. 

Sectional  area,  .25  square  inch 


No.  895. 


^ppUed  lo^dm. 


Total 


incli. 


1,000 

3,000 

10,000 

13,  OOO 

SO.  OOO 

^3,ooa 
BOrOoa 
3S,ooa 

40,  0€M> 

4^ooa 

49,0O€> 
44»0OO 
45.€K>0 
46^00€> 
47,  OOO 
4g,000 

49,  OOO 

50,  OOO 
61,  OOO 
52.  <»00 

58.  €X»0 

5a.«)00 

5T,  OOO 

5»»522 

59.  €»0 
tO^OOO 

e2,ooo 

64.  OCO 
60,000 

65.  OOO 
'tf^.OOO 
72,000 
74,  OOO 
76,000 

7a,oco 
«o,ooo 

82,000 
S4,000 

I  88,000 

\  90,000 

•0,-680 


*^  j  per  inch. 


■f 


Inch. 

.OO0133 
.000800 
.  OC  0467 
.€)O0633 
.000800 
.  OOIOOO 
•  .  001133 
.001300 
.O01333 
.  001367 
.  001400 
.  €>Oi433 
.  001467 
.  CK)1500 
.  001533 
.  001600 
.001687 
«  001700 
.  O0193S 


.  O04867 

.  006000 

.  007067 

.  007800 

.  O08333 

.  009667 

.  010833 

.  011033 

.  013733 

.015500 

.018607 

.  020633 

.023338 

.026333 

.029667 

.033167 

.087333 

.041600 

.047000 

.054333 

.0633 

.0767 

.1033 

.1403 


7n^. 


Permanent 
set 


Inch. 
0. 


.000138 


.C00133 

.000167 

.000167 

.000166 

.000167 

.000200 

.000183 

.000167 

.000033 

.000034 

.000038 

.000033 

.000034 

.000033 

.000033 

.000067 

.000067 

.000033 

.000283    I. 

.0014CO 

.001534 

.001133 

.001067 

.000733 

.000533 

.C01334 

.001166    I 

.OOllCO    I      .009667 

.001600 

.  001767 

.003167 

. 002166 

.002500 

.003000 

.003334 

.003500 

.004166 

.C04267 

.005400 

.U07333 

.008967 

.0134 

.  0266 

.0367 


Successive 

permanent 

set 


Remarks. 


Inch. 


Initial  load. 


.000188 


.  005100 


.004967 


.004467 


EUstic  limit 


Tenftile  streDgth. 
Load  at  time  of  mptnre. 


General  eummary. 

__^«Qiiare  inch  of  original  section ponnds..      00,460 

.sr— 7r-,-._.4*^z;^^  J^nareliichof  original^section do....      60,000 

lS5il^\2?\icWter  rapture Inch..      0.2200 

SKS^u^^^cSnnder  .train  at  elastic  limit do 001700 

ISSSSSJ^Ss^eteratpointofraptnie do 144 

^S^MZ^^A^m^tnT^     ".5  fW)m  middle  of  stem 

sssrfoT^^'sS^' •"'^'  *"-,?i/r,s}»;?s 

Ekmaatlon  of  inch  aectionB «,    .<w  ,    .id 
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No.  896. 


Marks, 


8Tf 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Pep  sqaare 
incn. 


per  Inch.      perlnch. 


PemnRnent 
set. 


SucoeasiTe 

permanent 

set 


Bomaikc 


Pound*. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

8,750 

10.000 

10,250 

10,500 

10, 750 

11,  (00 

11,250 

11. 500 

11,750 

12.000 

12,250 

12. 500 

12,750 

13,000 

13,250 

13,  500 

13. 750 

14,000 

14, 250 

14,500 

14, 750 

15.000 

15, 500 

10,  COO 

16,  5C0 

17,000 

17.500 

18, 000 

18. 500 

10. 000 

19,500 

20,  000 
20, 500 
21, 000 

21,  500 
21, 840 


Poundt. 
1,000 
5,000 
10,000 
15. 000 
2i»,  000 
25, 000 
30, 000 
35, 000 
40,000 
41.000 
42, 000 
43,000 
44,  000 
45, 000 
46,000 

47.  000 

48.  000 

49.  000 
50,000 
51,000 
52,000 
53, 000 

54,  000 

55,  000 
56,000 
67,000 
58. 000 

59,  000 

60,  000 
6-»,  000 
64, 000 
66,  000 
68,000 
70,  OOO 
72.  000 
74, 000 
76.  000 
78. 000 
80,  000 
82.  000 
84,  000 
80.  000 
87,300 


Inch. 
0. 

.000133 
.  000267 
.000400 
.000000 
.  000733 
.  000900 
.  001067 
.  001233 
.  001267 
.  001267 
.001300 
.001367 
. 001400 
.001600 
. 001733 
.  003033 
.  004833 
.006400 
.  0069^^0 
.  007400 
.  Or.8267 
.009500 
.010500 
.011600 
.012500 
.013600 
. 014067 
.  01 cor 0 
.018167 
.  020400 
.  033^00 
.  026000 
.029607 
.  033000 
.  036667 
.041167 
.  0465('0 
.  055000 
,  063333 
.  0833 
.  10.13 
.1500 


Inch. 
}. 

.  000133 
.000131 
.  000133 
.000200 
. 000133 
. 000167 
. 000167 
.  000166 
.000034 

.000033 
.000067 
.000033 
000700 
.000133 
.  0021:00 
.000900 
.  001567 

.  ooor»oo 

.000300 
.000867 
. 001233 
.001000 
.  001100 
.000900 
.001100 
.  001067 
.  001333 
.002167 
.  002233 
. 003100 
.002500 
.  003667 
.  003333 
. 003  67 
.  004500 
. 005333 
.  008500 
. 008333 
.  OU«907 
.  OJOO 
.0407 


Ineh, 
0. 
0 
0. 
0. 
0. 

a 

0. 
0. 
0. 


Inch. 


.000033 


.000083 


.004600 


.004507 


Initial  load. 


Elaatio  limit. 


Tenaile  strength. 


General  summary. 

Tensile  Atrens:th  per  sqnaro  inch  of  orisinal  section ponnds..    87,360 

Elastic  limit  per  snuare  inch  of  orisinal  sectioa do. . ..    45, 000 

Elongation  per  inch  after  ruptnro inch..    0.2233 

Elongation  per  inch  nndcr  strain  at  elastic  limit do 0O140O 

Reduction  in  diameter  at  point  of  rapture do 144 

Redaction  in  area  after  rupture,  per  centum  of  original  section 44. 5 

Position  of  mpturo ^^05f^mDeak 

Character  of  broken  surface -. silky 

Elongation  of  inch  sections '^83^  ".20,  'M4 
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Tube  S'o.  10.— 8"  Converted  Rifle. 


Diameter^  ^\5G4.. 

Sectional  area^  .25  square  inch. 


No.  719. 


J^ppB^a  lomdB. 


ToUL    /^*Lia^ 


J.  €»00 

lO.  ooo 
13.000 

^^'^'^ 
so.  ooo 

85,000 

41.000 
42.00O 

47.  OOO         j 
4g,  OOO 
49.  OOO 

»*-222     ' 

G2,  OOO 

«»-S22 
**-*^22 

50:000 

67.  000 

*»-222 
ex,  000 


I 


I  1 

^?fj!^i  eloniEation!^*™^^*'''^  permanent 
T*^^^^^'  j  per  inch.  ***•  eet. 


Bemarks. 


cs^ooo 
70,000 

7*,  000 
74,000 

ia,ooo 


O. 
.000007 

.  000200 

.  000300 

.000467 

.  000633 

.  0(30800 

.  000967 

.  001200 

.  001300 

.  O016S3 

.  004733 

.  04)€23S 

.  OC6983 

.  OOT507 

.  0070J3 

.  «/<;94«7 

.  010333 

.  01 1600 

.  012367 

.  013333 

.  014400 

.  016t'33 

.  017167 

.  018333 

.  019938 

.  021000 

.  022400 

,  024167 

.  027400 

.  030667 

,035167 

.080867 

.  045333 

.051667 

.060667 

.071667 

.0900 

.1333 

.1567 


.000067 

.000138    I 

.000100    . 

.0«)167 

.000166 

.000167 

.000167 

.000233 

.000100 

.000333 

.003100    , 

.001500 

.000700 

.000634 

.000366 

.001534 

.000866    I 

.  001467    I 

.000507 

.000966    , 

.001067 

.001633    I 

.001134    , 

.001166    ' 

.001600 

.001067 

.001400 

.001767    ' 

.003233 

.003267 

.004500    ' 

.004700 

.005466 

.006334    I 

.000000 

.011000    ' 

.018:m 

.0433        ; 

.0234        ! 




1 

.005200 

.005200 

.009933 

.004733 

::;:::!:::;: 



1 

Elastic  limit. 


Tensile  strength. 
Load  at  time  of  rapture. 


General  summary. 

.^  7.8534 

_  B  |CF^***y  ••""*■  " 1L92 

'^''^'^i^  'JLi:^<.'^il^'ma^iiif'ioch  of  original  section pounds..    80,120 

S^S^f^SSmT^  Inch  of  original  section do...    41,000 

ffeSS^JS^lSKfter  rupture... inch..    0.2367 

S*?Si^tocb  under  •t?ain  at  elasticlimit do 001300 

S3^S5rS^S?irpolntofmptnre....  ..  .  do...       .154 

S^S^u^  w  *T«A  after  rnptare,  per  centnm  of  original  secuon -  47.2 

|SS£^^M».T...... r ".80  from  neck 

Cteu«teroff%okc»Mrteee ;;-•.  :,-:x*^Yi 

ElflD^t^oA  of  inck  sections *>^»    •^*»    •" 
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TESTS   OF   IBON   AND  STEEL. 


No.  720. 

Marks,  b*t,'o 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 


Applied  load. 


TotaL 


'  per Tn"k  '  elongation  '^^^^^  permanent 
*  ,  per  Inch.  I       ""**  aet. 


Bemarka. 


Poundt. 

250 

1.2S0 

2,500 

8,750 

6,000 

6,250 

7,500 

8,750 

9,000 

0,250 

0.500 

0,750 

10,000 

10,250 

10,500 

10, 750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13.250 

18,500 

18,750 

14,000 

14,250 

14.500 

14,750 

15,000 

15,500 

16,000 

10,500 

17.000 

17,500 

18.000 

18.500 

19,000 

19,500 

20,000 

20,220 

16,900 


PoundM. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
80,000 
87.000 
38,000 
39,000 
40,000 
41,000 
4J,000 
43,000 
44.000 
45. 000 
«0,000 
47,000 
48,000 
49.000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
50,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
70,000 
78,000 
ft),  000 
80,880 


Inch. 
0. 

.000067 
.000200 
. 000300 
.000!>00 
.000667 
.  000900 
. 001067 
.001100 
.001167 
.001200 
. 001233 
. 001267 
.001300 
.  001333 
.  001367 
.001500 
.004233 
.0066J7 
.  007700 
.008000 
.008700 
.010400 
.  011033 
.011700 
.012733 
.013938 
.015267 
.016600 
.018033 
.019500 
.  020733 
.  022'»00 
.025067 
.028833 
.  032267 
.  08C167 
.041433 
.047000 
. 053733 
.063667 
. 078167 
.1000 
.1433 


Inch. 
0. 

.000067 
.000133 
.  000100 
.000200 
. 000167 
.000233 
.000167 
.000033 
.000C67 
.0000^3 
.000033 
.000034 
.  000033 


.000034 
. 000133 
.002733 
. 002434 
. 001033 

.  ooa'too 

.000700 
. 001700 
.000618 
.000667 
. 001038 
.001200 
.001334 
.  001338 
.U01438 
.001467 
.001233 
. 001467 
.002S67 
. C03706 
.  003434 
.003000 
.  005266 
.005567 
.006738 
.009034 
.014500 
.  021833 
.0433 


Inch.      \      Inch. 


.002733 


.008407 


Initial  foad. 


Elaatlo  limit. 


.002733 


.005734 


Tenaile  Htrength. 
Load  at  time  m  mptnraw 


General  summary, 

Tenaile  Btrvngth  per  square  inch  of  oriffinal  aeotion ponnda..    80,88(^ 

Elaatic  limit  per  aanare  inch  of  original  section do 48,000 

Elongation  per  inch  after  rupture inoh..    0.2167 

Elongation  per  inch  under  strain  at  elasticlimit do 001367 

Beduction  in  diameter  at  point  of  rupture do 174 

deduction  in  ftrea,after  mptore,  per  centum  of  original  eeetlon 63.2 

Position  of  rupture ".SOfirom  neok 

Character  of  broken  aurflice ^ ailky 

Elongation  of  inch  sectiona '.42*,  ".17,  ".12 


TESTS   OF  IBON  AND   STEEL. 


7a 


Marks,  i£lf 

-Diameter,  ^^.364. 

SectioDBl  area,  .25  square  inch 


No.  721. 


Applied  loMd9. 


I    TotMl. 


f  Per  9^a»re  j 


JBIon/Kfttion 
per  Inch. 


iacl 


5,  CWM> 
lO.  OOO 
35,  WO 
50,  OOO 
25,  OCO 
30,  OOO 
35v  GOO 
3««,  OOO 
37,  OOO 
3fi.  OOO 
39,  OOO 
40«000 
4t.OOO 
♦^.  OOO        \ 

43,  OOO        I 

44.  OOO        \ 

4&,  OOO        \ 

4G.  OOO        \ 

4T,  OOO        i 

4S»,  €>00 

\  40,000 

&o,ooo 
r»\.  OOO 
scooo 

53.000 

&4.  OOO 

"jS^OOO 

S«.0€>0 

&T,000 

5A.CXIO 

SW.  OOO 

«0,0i>0 

0-2,000 

G4.  OOO 

OOwOOO 

I         eR.ooo 

\  70,  OOO 

\  72,000 

\  74.000 

7IJ.O00 

78,000 
78,320 


\..-.:f.' 


K 

.  OOOIOO 
.  000267 
.  000400 
.  OOOGOO 
.  O007«7 
.  000933 

.  oonoo 

.  001167 

.  001200 

.  OU1233 

.  001267 

.  001338 

.001967 

.  002633 

.003667 

.005933 

.007667 

.OO8S00 

.008SOO 

.  OlOOOO 

.011367 

.012467 

.012967 

.014000 

.015383 

.016900 

.019267 

.010567 

.0:K)983 

.022300 

.02n33 

.026533 

.029167 

.03:2883 

.087267 

.042333 

.048333 

.OSt'OOO 

.065333 

.070000 

.1067 

.1300 


Succewive  Permuient '  S"*"*"*^* 
eloDgation  ^  T^  i  peroiiuuent 
per  inch.  ^^'  iet. 


IneK 

a 

.000100 
.000167 
.  000133 
.000200  ' 
.000167  I 
.000106  I 
.000167 
.00C067 


.000033 
.00<i034 
.000066 
.000634 
.000666 
.001034 
.002206 
.001734 
.000633 
.000500 
.001200 
.001367 
.OOIIOO 
.000500 
.001033 
. 001333 
.001567 
.001367 
.001300 
.001366 
.001367 
.001438 
.001800 
. 003534 
.003766 
.004434 
.005(.66 
.006000 
.007667 
.009333 
.013667 
-0277 


IfMh. 

0. 

0. 

0. 

0. 

0. 

0. 

.000083 
.000067 


.000100 


.006067 


.010600 


Bemarka. 


Inch. 


.000033 
.000084 


.000088 


.005967 


Initial  load. 


ElMtio  limit. 


Tensile  strength. 
Load  at  time  of  rapture. 


General  iummary. 


TnwUe  vtrenyrib  per  aqnare  inch  of  orisinal  section pounds 

£lastlcliinit  por  square  inch  of  original  section do.. 

JEEloncmtioa  per  incn  after  ruptare inch 

"Kliottfl^atWD  perittcb  under  strain  at  elaaticUmit do.. 

HedoeUoo  in  diameter  at  point  of  mptxire do.. 

'Bcdoetkm  In  area  after  mptare,  per  centam  of  original  section 

PoaltksBof  roptnre ".40  fromneck 

Cbaracterof  broken  snrfaee silky 

XloBsatioB  of  inch  sections ".82»,  ".U,  ".00 


78»  820. 
40,000- 
0.17B8 
001883 
.154 
47.2 
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TESTS  OF  IRON  AND  STEEL. 


No.  722. 

Marks,  iSi."i 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


ToiaL 


Poundg. 
250 
1,250 
2,500 
3,750 
5,000 
6.250 
7,500 
8,750 
9,000 
0,250 
0,500 
0,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,230 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13.000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15.000 
15,500 

ie,oco 

16.600 
17,000 
17,500 
]8,0C0 
18,500 
19,000 
19,500 
20,000 
20.600 
21,000 
21.000 
18,500 


Per  square 
incD. 


Poundt. 
1,000 
6,000 
10.000 
15,000 
20,000 
26,000 
30,000 
85.000 
36,000 
37.000 
3^000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60.000 
51,000 
62,000 
53,000 
64,000 
55,000 
56,000 
67,000 
58,000 
59.000 
00,000 
62.0U0 
04,000 
66,000 
68,000 
70,000 
72,000 
14,000 
76,000 
78,000 
80,000 
82.000 
84,000 
84,360 


Elongation 
per  inch. 


Inch, 
0. 

.000067 
000133 
000267 
.000400 
.000567 
.000733 
.000967 
.001000 


.001067 
.001100 
.001133 
.001200 
.001233 
. 001267 
.001800 
.  001867 
.  001433 
.002200 
.  007067 
.007233 
.008038 
.008700 
.  009167 
.010233 
.  011867 
.  012600 
.018900 
.015083 
. 016167 
.  017 J67 
.018600 
. 021167 
.023667 
.  027067 
.  030500 
.  034167 
.038667 
.044000 
.049700 
.  057500 


.0867 
.1167 
.1600 


Successive ! 
elongation 
per  inch. 


Permanent 


Inch, 
0. 

.000067 
.000066 
.000134 
.000133 
.000167 
.OJ0168 
.  000234 
.000033 
.000033 
.  000034 
.  000033 
.000033 
.000067 
.000033 
.000034 
.000033 
.000067 
.000068 
.000767 
.004867 
.000166 
.000800 
.000667 
.000467 
.  001066 
.001134 
.001233 
.001300 
.  001133 
.  001134 
.  001100 
.001833 
.002567 
.002500 
.003400 
.003433 
.003667 
.004500 
.005333 
.  005700 
.007800 
.010833 
.018367 
.0800 
.0433 


Inch. 
0. 

-^000067 
-^000067 
—.000067 
—.000067 
—.000067 
—.000067 


-.000067 


.006238 


Sacoessive 

permanent 

set. 


Inch, 
0. 

—.000067 
0. 
0. 
0. 


000067 


.006283 


Bemarka. 


Initial  load. 


Elastlo  limit 


Tensile  strength. 
Load  at  time  of  rupture. 


General  summary. 

Specific  gravity 7.8586 

Hardness   13.53 

Tensile  strength  per  square  inch  of  original  section pounds..    84.800 

Elastic  limit  per  square  inch  of  originu  section do 46,000 

Elongation  per  incn  after  rupture inch..    0.2409 

Elongation  per  inch  under  strain  at  elastic  limit do 001433 

Reduction  in  diameter  at  point  of  mpluro do 144 

Kedactionin  area  after  rupture,  per  centum  of  original  section 44.6 

Position  of  rupture 1".40  from  neck 

Character  of  broken  surface silky,  interspersed  with  fine  granulation 

Elongation  of  inch  sections ^22, ''.34*.  ".16 


TESTS   OF   IRON   AND    ST££L. 


JMEHTKB,  if  X,  o 

Diameter^  ^^.504. 

SectioDHl  arefh^  .25  square  inch 


No.  723. 


A-ppIJod  Jotfuis. 


TatML 


J,  CM>0 

js^  ooa 

20,  €WO 
25,  €HM9 

as.ooo 
37,  aoa 

3«.  OOO 
L750    I  i«>-  ^^^'^^ 

»:«•  '     12:SSS 

I4.SW  SSSS 

\  «:!*_V:i:::ii 


Tensile  Btcengtb. 
Load  at  time  of  rapture. 


General  eummar^. 

JS!!S^SSt%vrSauMninehoton^tStM»t\on ^ do....    47,0 

^EUmMaDn-DerinciiaflarraptiiTo inch..    0.25 

Ktton Sot  toeb  under  atralii  of  elnaaclimit do 0014 

~    I  in  di«nieier  At  point  of  rapfeare do 1 

&  in  area  after  mptare,  per  centam  of  original  section 47 

IPo^tWmeCmptiire 1". 30 from  nej 

Chsraetarof1»rokenaurraoe aiU 

lafinoh.aectioiia ".86,  ".36*, ". 

8.  Ex.  36 6 
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T£8T8  OF  lEON  Ain>  STEEL. 


Marks,  iS?|*i 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


No.  722. 


Applied  loads. 


TotaL 


Per  square 
incD. 


Elonsation 
perlncli. 


SucoesaiTO 
elongation 
per  incli. 


Permanent 
set. 


Sacoeaelve 

permanent 

set. 


BemarkB. 


Pounds, 
250 
1,250 
2,500 
8,750 
5,000 
6.250 
7,500 
8,750 
9,000 
9,250 
9,500 
9,750 
10,  MO 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,  fW 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15.000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,010 
18.500 
19,000 
19,500 
20,000 
20,600 
21,000 
21,090 
18,500 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
36.000 
37, 000 
3^000 
89,000 
40,000 
41, 000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49.000 
50.000 
51,000 
52,000 
53.000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60.000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
'14,000 
76,000 
78,000 
80,000 
82,000 
84,000 
84,360 


Inch. 
0. 

.000067 
000183 
000267 
.000400 
.000567 
.000733 
.000967 
.001000 
001033 
.001067 
.  001100 
.001133 
.001200 
.001283 
.  001267 
.  001800 
.  001367 
.001433 
.002200 
.007067 
.007233 
.008038 
.008700 
.  009167 
.010233 
.  011367 
.  012600 
.013900 
.  015038 
.  016167 
.  017267 
.018600 
. 021167 
.023667 
.  027067 
.030500 
.  034167 
.038667 
.  044000 
.  049700 
.057500 


.0867 
.1167 
.1600 


Inch. 
0. 

.000067 
.000066 
.000184 
.000183 
.000167 
.OJ0106 
.000234 


.000038 

.000034 

.000033 

.000033 

.000067 

.000033 

.000034 

.000088 

.000067 

.000066 

.000767 

.004867 

.000106 

.OOOMK) 

.000667 

. 000467 

.001066 

.001134 

.001233 

.  001800 

.001133 

.001134 

.001100 

.001333 

.002567 

.002500 

.003400 

.003483 

.008667 

.004500 

.005333 

.  005700 

.007800 

.010838 

.018367 

.0800 

.0433 


IneK 
0. 

-^000067 
—.000067 
-^000067 
—.000067 
—.000067 
—.000067 


Inch, 
0. 

—.000067 
0. 
0. 
0. 
0. 
0. 


Initial  load. 


.000067 


000067 


Elastio  limit. 


.006233 


.006283 


Tensile  strength. 
Load  at  time  of  rapture. 


General  summary. 

Specific  grarity 7.8386 

B^rdnees   13.63 

Tensile  strength  per  square  inch  of  original  section pounds..    84,360 

Elastic  limit  per  square  inch  of  original  section do —    46,000 

Elongation  per  Inon  after  rupture inch..    0.2400 

Elongation  per  inch  under  strain  at  elastic  limit do 001488 

Reduction  in  diameter  at  point  of  rupture do 144 

Keduction  in  area  after  rupture,  per  centum  of  original  section 44.6 

Position  of  rupture 1".40  from  neck 

Ohoracter  of  broken  surface silky,  interspersed  with  fine  granulation 

Elongation  of  inch  aections - ".22,  ".84*,  ".16 


S'^  Corfz/'e'T^^Gol^  ^^/i^ 


j^aec;%/^ 


K>3crcri,-^orrctZ  <J'jpeczyrtG^<T. 


-^7Tg»aCv% 


SEx364«t 


TESTS   OF  IBON  AND   STEEL. 


No.  790. 


Diameter, 

Sectionshl  Area,  .25  square  inch. 


A^ppU^d  JtfmOm^ 


ToimL 


>  Sloiii 


290 
1,250 
2,500 
3,750 
5.000 
6,250 
7,  WO 
,     a.. 50 

»,ow 

\     9.S0 

I    t,soo 

1,750 
II,  MO 
It.  220 
10,900 
10,750 

.    M5W    / 


12,250 
12,500 
12,750 
13,000 
13.230 
1X500 
13.7S0 

14,000 

14.230 

11,750 
15.000 

>*•*!• 

1O.O0O 
10. 5« 
17,000 
17,800 
18,000 
18,500 
10.000 
10,SflO 
<    20,001 
20,500 


J, 

10,000 
13,  OOO 
20,  0€M0 
25w  OOO 

30,  OOO 
•J9,  €tOO 

4a.  ooo 

41,t>00 
4-^,€fOO 
43,  OOO 


.  CWOIOO 
.  O0Q233 
.  4100367 
.  O00G07 
.  000700 


4^,  4KMJ 
4iK  0<>0 

4**,  OOO 
49*  OOO 
&0.  OOO         I 

S3,  04>0         I 

s^»222  I 
s«-222  -• 
s'7-  «?22     t 

^•22S 

02,  OOO        1 
-jV  OOO        t 

•7«,o22    I 

400    \ I 


.  4)01000 

_  4)01003 

.  4M>1007 

.  OOllOO 

.  €111133 

.  001107 

.  001200 

.  001200 

.  001233 

.  001207 

.  UO1300 

.  0014C7 

.  001033 

.002800 

.  OO3G00 

.OOG907 

.006000 

.007033 

.009407 

.000907 

.010000 

.012233 

.013333 

.t>  14067 

.  O15700 

.017500 

.020133 

.023100 

.026833 

.030600 

.034533 

.030033 

.044733 

.052000 

.001107 

.073333 

.1033 

.1400 


RacceaslTO 
rion  cation 
perinch 


Ineh. 

0. 

.000100 
.000133 
.000134 
.000200 
.000133 
.000107 
.000133 
.000033 
.000034 
.000033 
.000033 
.000084 
.000033 

0. 
.000033 


.000167 
.000466 
.000867 
.000700 
.001407 
.000633 
.001033 
.000834 
.001500 
,000833 
.001483 
.001)00 
.001334 
.001033 
.001800 


.002007 
.003783 
.003767 


.004500 
.005700 
.007267 
.000167 
. 012166 
.020067 
.0367 


PermaneDt 


Inch. 
0. 
u. 
0. 
u. 
0. 
0. 
0. 

u. 


.004233 


Saccesniye 

permanent 

set. 


Inch. 


.004238 


Remarka. 


luiiialload. 


Elaatio  limit 


Tenalle  strength. 
Loadat  time  of  mptnre. 


General  summary, 

^»w  «^«>  aanaiv  inch  of  original  aeotion ponnda..    82, 

Teaaltea*T«a^P«J^j„^h  of  original  section do  ...    45, 

''}SS^2?iicU»ft«r  niptoro inch..    O.J 

■^.^tacSSidersfialn  at  olastio  limit do 00 

ST'T^r-z — ^^xmMfAmrmtvointot  mptnre do 

S2S2Sii1SS?SfSrraVto«,p«rUtumoforig)nia.«.aon ( 

rrf^lSKSSSr::::::::::::::::::::::::;:::::::::::.:^^ 
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TESTS  OP  IRON  AND  STEEL. 


Marks,  b  So 
Diameter,  ''.563 


No.  791. 


Diameter,  ".563. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Poundt. 
250 
],250 
2,500 
3,750 
5,000 
6.250 
7,600 
8,760 
9,000 
0,250 
9,500 
0,750 
10,000 
10,250 
10.500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,760 
13,000 
13,250 
13.500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18.600 
19,000 
19,500 
20,000 
20,500 
21,000 
21.290 
18,300 


Per  square 


er  aqui 
incu. 


Pound*, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
53,000 
54,000 
55,000 
56,000 
57,000 
68,000 
59,000 
00,000 
62,000 
64,000 
06,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
81,000 
85,100 


ElonjEatioii 
per  incb. 


Inch, 
0. 

.000133 
.000267 
.000433 
.000600 
.000767 
.000033 
.001100 
.001133 
.001167 
.001200 
.001233 
.001267 
.001800 
.001367 
.001400 
.001500 
.001800 
.003600 
.004067 
.005267 
.006167 
.007167 
.007783 
.008400 
.009567 
.010867 
.012000 
.013000 
.014000 
.015000 
.016000 
.  017267 
.019733 
.022600 
.026000 
.029000 
.032067 
.  036033 
.040700 
.046000 
.053267 
.061667 
.073667 
.0033 
.1387 


Sacceasive 
elongation 
per  inch. 


Inch. 
0. 

.000133 
.000134 
.000166 
.000167 
.000167 
.000166 
.000167 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.000033 
.000100 
.000300 
.001800 
.000467 
.001200 
.0009U0 
.001000 
.000566 
.000667 
.001167 
.001300 
.001133 
.001000 
.001000 
.001000 
.001000 
.001267 
.002466 
.002867 
.003400 
.003000 
.003067 
.003966 
.004607 
.005300 
.007267 
.008400 
.012000 
.019633 
.0434 


Permanent 
set 


Inch. 

0. 

0.      • 

0. 

0. 

0. 

0. 

.000033 
.000083 


.000400 


.005467 


Snoceaaive 

permanent 

set 


Inch. 


.000033 


.000367 


.005067 


Bemarka. 


Initialload. 


Elastic  limit. 


Tensile  atrenKth. 
Load  at  time  of  mptore. 


General  iummary. 

Tensile  strength  per  sqoaro  inch  of  original  section pounds..    85,160 

Elastic  limitpersquaro  inch  of  original  section do —    44,000 

Elongation  per  incn  after  rupture inch..    0.2367 

Elongation  per  inch  under  strain  at  elast;olimit do 001500 

Keduction  in  diameter  at  point  of  rupture do 153 

Reduction  in  area  afUsr  rupture,  ppr  centum  of  original  aeotion 47.2 

Position  of  rupture r'.2S  from  neck 

Character  of  broken  surface silkv 

Elongation  of  inch  sections ".34*,  ".26,  «.U 


•    TESTS   OP   IRON   AND   STEEL. 

Tube  No.  11.— 8"  Converted  Rifle. 
No.  775. 
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Marks,  |?;'i 

Diameter,  ".564. 

SectioDal  area,  .25  sqaare  inch. 


EloDfsation 
per  iooh. 

Sacceaaive 
eloDjsation 
per  inch. 

Permanent 
set. 

Soccessive 

Remarks. 

TotaL 

Per  aqaare 

iDCb. 

set 

250 
1.230 

•Potmdt. 
1.000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
35,000 
36,000 
37,000 
88,000 
39,000 
40,000 
41.000 
42,000 
43.000 
41,000 

.     45.000 
46,000 
47,000 
48,000 
49.000 
50,000 
51.000 
53,000 
53,000 
54,000 
55,000 
56,000 
57.000 
58,000 
60,000 
60.000 
62.000 
64,000 
66,000 
68,000 
70.0ii0 
72,000 
74,000 
76,000 
78^000 
80,000 
81,440 

Inch. 
0. 

.000200 

.000367 

.000567 

.000700 

.000867 

.001033 

.001033 

.001067 

.001100 

.001133 

.001167 

.001283 

.001300 

.001333 

.001500 

.002033 

.008133 

.008933 

.005167 

.006167 

.097333 

.007933 

.009000 

.010667 

.011600 

.018000 

.  014133 

.014833 

.016300 

.017400 

.019000 

.021067 

.025183 

.028700 

.032267 

.036833 

.042167 

.048767 

.057667 

.067667 

.0967 

.1383 

Inch. 

0. 

.000033 
.000167 
.000167 
.000200 
.000133 
.000167 
.000166 

0. 

.000034 
.000033 
.000038 
.000034 
.000066 
.000067 
.000033 
.000167 
.000533 
.001100 
.000800 
.001234 
.001000 
.001166 
.000600 
.001067 
.001667 
.000933 
.001400 
.001183 
.000700 
.001467 
.001100 
.001600 
.002667 
.003406 
.003567 
.003567 
.004660 
.006334 

.  008900 
.010000 
.029083 
.0866 

Inch. 
0. 
0. 
0. 

Inch. 
0. 

Initial  ]oa<1. 
Elastic  limit 

TensUe  strength. 
Load  at  time  of  mptare. 

2,500 

3,750 

0. 

.■i.L0O 

0. 
0. 
0. 
0. 

C250 

7.500 

S,7S0 

9.000 
9.250 
S.500 
9.750 
10.000 
10,250 
10.500 
10.730 
11,000 

0. 

11.250 
11,900 

.000600 

.000000 

11.750 

12.000 

l'i;2S0 

12.f4» 
12,750 

.005567 

.004067 

13.000 

U;2S0 

13.600 
13,750 
14.000 
14,250 

14,500 

14.750 

15,000 

15,500 
10,000 
]«,500 
17.000 
17.500 

'    18^000 

18^500 
10;  000 
19.500 

17,100 

General  8ummar)f, 

ignxitj 7.8539 

•■ 13.40 

TeaKUeatreDgth  per  square  inch  of  original  section pounds..       81  440 

Elastic  limit  per  aonare  inch  of  original  aection do 4:1  OOO 

EkngatioD  per  incii  after  mptDTe Inch..        .0223;i 

Eloagation  per  inch  under  strain  at  elaaticlimit ilo 001333 

Reduction  in  diameter  at  point  of  mptnro do .  104 

Ttednrtion  la  area  after  mptare,  per  centum  of  original  section ...'  49  7 

PoaitiiRi  of  raptors...^ ".8  from  neck 

(Jhaneter  of  broken  aorftoo allky 

EfawgatioB  of  inch  sections A. ",41*,  ".15,  ".li 
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TESTS   OP   laON  AND   STEEL. 


Marks,  btTo 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


No.  770. 


Appliod  loads. 


Total. 


Paundt. 

2ri0 

1)250 

2,  COO 

3,750 

a,ooo 

0,250 
7,600 
8,750 
0,000 
0,250 
9,500 
0.750 
10,000 
10.2j0 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12, 500 
12,750 
13,000 
13, 230 
13,500 
13.750 
14.000 
14,250 
14,500 
14,750 
13.000 
15,500 
10,000 
16,600 
17,000 
17,500 
18,000 
18,500 
10,000 
19.500 
20,000 
20,500 
21,000 
21, 170 
17,800 


maa 
acii. 


Incl 


PoundM. 
1.000 
5,000 
10,000 
15,000 
20.000 
25.000 
30.000 
35.000 
30,000 
37,000 
38. 000 
MO.  OOU 
40,000 
41,000 
42.000 
43.000 
44.000 
45, 000 
40.000 
47.000 
48,000 
49.000 
50,000 
51,000 
52,  OOU 
53,000 
54.000 
.•»:>.  000 
50,000 
57.000 
58, 000 
50,000 
00,000 
02.000 
04,000 
flti,000 
OH.  000 
70,00C 
72,  COO 
74.000 
70,000 
78,000 
80.000 
82,000 
K4,000 
84,080 


ElonoaUon 
per  inch. 


Jneh. 
0. 
.0001(r7 
.000333 
.000500 
.000700 
.000867 
.001033 
.001107 
.001200 
.  00123:1 
.  001267 
.001300 
.00133:} 
.001307 
.001400 
.001433 
.001467 
.001533 
.001983 
.002500 
.003607 
.004733 
.005033 
.000507 
.007067 
.008533 
. 00U733 
.010567 
.011833 
. 012833 
. 013833 
.  014833 
.016300 
.018667 
. 021267 
.  024000 
.  027207 
.  030733 
.  034007 
.  030333 
.044607* 
.051500 
.060333 
.072007 
.1000 
.1333 


Sacceanivo 
elongation 
per  inch. 


Inch, 
0. 

.000167 
.000166 
.  000167 
.000200 
.000107 
.000166 
.000134 
.000033 
.000033 
.000034 
.OU0033 

.oooais 

.000034 
.000033 
.000033 
.000034 
.000006 
.000400 
.000567 
. 001T67 
.001066 
.001200 
.000634 
.001100 


.001200 
.000834 
'.  001266 
.001000 
.001000 
.001000 
.001407 
.002367 
.(M)2600 
.  002733 
.003267 
.003466 

.  ooium 

.004906 
.005334 
.006833 
.006833 
. 012334 
. 027333 
.0333 


Ponnanont 
not. 


Inelu 
0. 

.000067 
.000067 
.000007 
.000007 
.000067 
.000100 
.000100 


.000100 


.000167 


.004133 


SacoeRsive 

permanent 

net. 


Inch. 
0. 

.000067 
0. 
0. 
0. 
0. 


.000067 


SemarkB. 


Initial  load. 


ElaaUo  limit 


TeniiUe  •trength. 
Load  at  time  of  mptare. 


General  Bummary, 

Tensile  gtrength  per  square  inch  of  original  noctlon poanda..      Ri,680 

Elastlclimit  per  square  Inch  of  original  section ?<>V      *\JSS 

Eloncation  per  inch  after  rapture inch..      0.2200 

Elongation  per  inch  understraln  atelastio  limit do 001533 

Redaction  In  diameter  at  point  of  rupture do .181 

Itodnotion  in  area  after  rupture,  per  centum  of  original  section ,  »•• » 

Position  of  rupture at  middle  of  atom 

Character  of  broken  surface ;. :;v«  •;/*/.::••}?*? 

Elongation  of  inch  sections "12,  ".43»,  'Ml 


TESTS   OP   IRON   AND   STEEL. 


^^rks,  B.*TTk 


No.  777. 


Sectianal  area,  .25  square  inch. 


applied  lomtLa. 


TotML 


I 


JPSer  AQO, 


Pounds.  I    -Pk>»««M*r- 


1,000 
R,  OOO 
JO.  fHiO 
13,  t»00 
20,  OOO 
'2&^000 
30,  OOO 
33,  OOO 
30,000 
37.  OOO 

as,  <KJO 

30,  OOO 
4U,  OOO 
4t,0>i»0 
4Z*,  04H> 
^*,  OOO 
4^,  OOO 
4t3,  OOO 
40,  OOO 

r.*i.  tjoo 
ni.ooo 
&3,ooo 
r»3,  0€K> 
s^.ooo 

&3,  OOO 

*».  o«>o 

OT,  OOO 

sia^ooo 


i.ooo 


<se,ooo 
<«,«)oo 

•70,000 
T2,000 
•74,000 
•7«,0«30 

T©,eoo 


£loDisatloii 
per  inch. 


Sacccsftivo 
olonipUioii 
per  inob. 


I 


Inch, 


O- 


.  000033 

.  oooiart 

.  000267 
.  000433 
.  OOOOOO 
.  00O767 
.OOOfiCO 
.000067 
.  OOIOOO 
.001100 
.OOI139 
.001107 
.001207 
.  003S33 
.  003267 
.004707 
.  OOiVXiO 
.006900 
.007033 
.  OOS700 
.0097IK> 
.010700 

.oiifioo 

.  oi::7G7 

.  013733 
.  0152C7 
.  016433 
.017833 
.U18033 
.020333 
.021700 
.023733 
.020900 


.034433 

.039207 

.044007 

.05133:1 

.050033 

.071333 

.  1O00 

.  1507 


T 


Permanent 

Bet 


Inch. 

0. 

.000033 
.000100 
.000134 
.000100 
.000107 
.000167 
.000100 
.000034 

.oooo:» 

.000100 
.000033 
.000034 
.000100 
.001200 
001034 
.001200 
.000833 
.001300 
.000733 
.001007 
.001000 
.001000 
.000800 
.001267 
.000900 
.001534 
.001100 
.001400 
.001100 
.001400 
.001307 
.002033 
.  003107 
.003433 
.004100  i 
.001834 
.O0.%400 
.000060 
.008000 
.011400 
.028007 
.0507 


Inek. 


SuccoMivo 
pemianont 

sot. 


Inch. 


Somarks. 


InitUa  load. 


Elastic  limit. 


.003033 


.006000 


.003933 


.001067 


Tensile  streaf^li. 
Load  At  time  of  rnptnro. 


General  summary. 

^     ^_^^^^^%^  _^,~.  saQAre  u>cb  of  orlj^ioal  section ^ponnds..    19,81 

S?S*SSfE?Ma«re  Inch  of  original  section do...      4l.0< 

H""**'*^!  is  ii3»*fter  raptor© iuch..    0.2« 

H^^^S!^  ISi  inch  under  strain  at  olasticlimit do 0012( 

^'SS?**  »^filS^5j«*a*PoJntofniptnre do U 

2*2?*tS?  «« -«^^afler  mptaro,  per  centum  of  orif^lnal  section 54. 

•■•^^^^^r^SLiSSTrS  -.  - - '.3  from  middle  of  »t4<i 

Pprftkmorrapcu^--.- ^^^^ 

fJ'lSiuJ^ti^^ .15.    .40*.     1 
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TE8T8  OP  IRON  AND  STEEL. 


Marks,  jl?,-^ 

Diameter,  "  .5G4. 

Sectional  area,  .25  square  incli. 


No.  778. 


Applied  loads. 


ToUI. 


PoundM. 

250 

1,250 

2,500 

3,750 

5,000 

0,250 

•    7,000 

8,7M 

9,000 

0.250 

0.500 

0,750 

10,000 

10/250 

10.500 

10,750 

11.000 

11,250 

11,500 

11,750 

12, 000 

12,250 

12,500 

12, 750 

13, 000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15.000 

15,500 

10,000 

1(1,500 

17.000 

17.500 

18,000 

18,500 

10,000 

1»,600 

20,000 

20,415 

17,400 


Pbrsnnaro 
iocli. 


Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
38,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
40,000 
47,U00 
48. 000 
40.000 
50.000 
51.000 
52, 000 
53,000 
54, 000 
55, 000 
50,000 
57, 000 
58.000 
50, 000 
00,000 
02,000 
64,000 
00,000 
C8.000 
70. 000 
72. 000 
74,000 
70. 000 
78,000 
80,000 
81,060 


ElongAtSon 
per  moh. 


Inch. 

0. 

.  000133 
.000267 
.000400 
.000033 
.000707 

..000007 
.OOllGO 
.001133 
.001107 
.001200 
.001233 
.001233 
.001207 
.001333 
.003933 
.  005900 
.007167 
.008133 
.008707 
.010333 
.011167 
.  012333 
.  012900 
.  014033 
.  014907 
.  010733 
.01770t 
.018800 
.019933 
.  021333 
.022C67 
.024300 
. 027207 
.030600 
.034500 
.038033 
.043667 
.049833 
.  057500 
.068500 
.070000 
.1000 
.1567 


Sacceasive 
elon/^tion 
per  inch. 


Inch. 

0. 

.000133 
.000134 
.000133 
.000233 
.000134 
.000200 
.000133 
.000033 
.000034 
.000033 
.000033 

0. 

.000034 
.000066 
.002600 
.001967 
.  001267 
.000966 
.000634 
.001566 
.000834 
.001166 
.000567 
.001133 
.000934 
.001760 
.000967 
.  001100 
.001133 
.001400 
.001334 
.001633 
.002967 
.003333 
.003900 
.004433 
.004734 
.006166 
.007667 

.ooeooo 

.012500 
.  0210 
.0567 


PormaneDt 
aet. 


Inch. 


.005567 


.010443 


Sacceaalve 
permanent 

set. 


Inch. 


.005567 


.004860 


Remarka. 


Initial  load. 


ElaaUc  limit 


Tensile  atrengUi. 
Load  at  time  of  roptaro. 


General  summary. 

Specific  graTity 7.8fiS2> 

Hardness 12.48 

Tensile  strengtli  per  square  incli  of  orii^nal  section poonda..        81.000 

Klaatic  limit  |ier  square  inch  of  original  section do 42,000 

Elongation  per  inch  after  raptnre : . . .  inch . .       0. 2333 

Elongation  per  Inch  under  strain  at  elastic  limit do 001833 

Reduction  in  diameter  at  point  of  rupture do .164 

Reduction  in  area  after  rupture,  per  contnm  of  original  section 49. 7 

PoHition  of  rupture ".  85  framiieck 

(!haract«r  of  broken  surface silky 

Elongation  of  inch  sectiona ".18,  ".16,  ".41* 


TESTS   OP   IRON   AND   STEEL. 
No.  779. 
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Marks,  5S:o 

Diameter,  ''.5G4. 

Seetional  area,  .25  square  inch. 


Applied  lottda. 

perSoh. 

'Soooe88iye 
eloDffation 
per  iooh. 

Permaneiit 
set. 

Soccessiro 

permeneiit 

aet. 

Remju-ka. 

TotaL 

P«n.^a«. 

PomimU. 

250 

1,250 

2^500 

3,750 

!nOOO 

6,250 

7,500 

817C0 

0.000 

ft250 

0.500 

8^750 

10,000 

•    10,250 

10.500 

10.750 

11.000 

11.250 

11.500 

11,780 

i2;ooo 

12^250 
12i500 
12:750 

Pound*. 
1,000 
5,000 
10,000 
15.000 
20.000 
25,000 
30,000 
35,000 
30^000 
37.000 
38.000 
30.000 
40,000 
41,000 
43.000 
43.000 
44.000 
45^000 
40,000 
47,000 
48,000 
40.000 
60,000 
61,000 
82,000 
53,000 
54.000 
63,000 

so;  000 

57,000 
58»600 
BauM 

Inch. 
0. 

.000067 
.000200 
.000300 
.000467 
.000600 
.000767 
.000883 

!  001000 
.001033 
.001067 
.001100 
.002000 
.003683 
.004200 
.006167 
.008033 
!  000100 
.000633 
.010700 
.012000 
.012067 
.013767 
.014833 
.015733 
.017867 
.018400 
.010633 
.021067 
.022087 
.023033 
.026500 
.028033 
.083400 

000600 
.040700 
.040800 

068000 
.000600 
.072000 
.0088 
.1200 
.1583    • 

Inch. 
0. 

.000067 
.000133 
.000100 
.000167 
.000133 
•000167 
.000106 
.000034 
.000033 
.000033 
.000034 
.000033 
.001500 

:000667 

.001067 

.001866 

.001067 

.000533 

.001067 

.001300 

.000067 

.000800 

.001066 

.006000 

.001634 

.001033 

.001483 

.001234 

.001600 

.001266 

.001567 

.008438 

.008467 

.004100 

.004200 

.006000 

.006400 

.007500 

.011500 

.0213 

.0267 

IndL 
0. 

—.000033 
— .0O00S3 

—  000033 

000033 

-.000083 

—  000033 

—  000033 

Inch. 
0. 
—  000033 
0. 
0. 
0. 
0. 
0. 
0. 

Initial  load. 
Elaatio  limit 

Tenalle  atroDgtb. 
Load  at  time  of  rapture. 

—  000033 

0. 

.006167 

.006500 

:::::::::::'i;::::::::::: 

.011067 

.004800 

13.000 

U.250 
13,600 
11^750 
14.000 
14,250 
14,600 
14,750 

18^000            00^000 
15^500           OS^OflO 

16^000 
11^500 
17,000 
17,560 
181 000 
181580 
lO^OOO 

lieoo 

20,000 
98^180 

64,000 
06.000 

68^000 
78.000 
72,000 
74,000 
78^000 
781000 
80^000 
80.600 

General  eummarif. 


I  per  aqnare  inch  of  orlidnal  oeotion ponnda.. 

anare  inch  of  original  aectlon do 

_^ jn  after  mptnro inch.. 

a  per  ineb  nnder  atraln  at  elaatio  limit do 

I  in  dianieter  at  point  of  mptnre do — 

BadnetSon  in  area  alter  mptare.  per  centomof  original  aectlon 40.7 

pQattlaner  rapture ".Cfhmineck 

Chaiactar  of  hraan  aorface ailky ;  50  per  cent,  of  anrfooe  intersperaed  with  fine  granulation 

Baagitianofinehaeetiona ".  4l^  ".14,  ".  11 


80.600 
40,000 
0.2200 
001100 
.164 
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TESTS    OP   IRON   AND    STEEL. 


No.  778. 
Marks,  ^l\^^ 
Diameter,  "  .564. 
Sectional  area,  .25  sqnare  inch. 


Applied  loads. 

EloDsatioD 
per  inch. 

Sacceaslve 
eloncation 
per  inch. 

PormanoDt 
•      set. 

SaccessWe 

I>ermanent 

set. 

Total. 

I*6r  sqnare 
Incti. 

Remarks. 

Poundi. 

250 

1,250 

2,500 

3,750 

5,000 

0.250 

•    7,500 

8,7M 

9,000 

0,250 

9,500 

0,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12, 750 

13. 000 

13,250 

13, 600 

13,750 

14.000 

14,250 

14,500 

14, 750 

15,000 

15.500 

10,000 

10,500 

17,000 

17,500 

18,000 

18,600 

19,000 

1»,600 

20,000 

20,415 

17,400 

Pounds, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
4!!,  000 
40,000 
47,U00 
48.000 
49.000 
50,000 
51,000 
52, 000 
53.000 
54,000 
55,000 
50,000 
.'57,000 
58,000 
.'■.9,  000 
00,000 
02.000 
04,000 
60,000 
08,000 
70, 000 
72, 000 
74,000 
76, 000 
78.000 
80.000 
81,660 

Inch. 
0. 

.000133 
.000267 
.000400 
.000633 
.000767 
..000967 
.  OOUGO 
.001133 
.001167 
.001200 
.  001233 
.001233 
.001267 
.001333 
.  003933 
.005900 
.  007167 
.  008133 
.008767 
.010333 
.011167 
.012333 
. 012900 
. 014033 
.     .014907 
•     .010733 
. 01770* 
.018800 
.019933 
.  021333 
.022C67 
.  024300 
.  027267 
.030600 
.034500 
.038933 
.043667 
.049833 
.057500 
.066500  • 
.  079000 
.1000 
.1567 

IncJi. 

0. 

. 000133 
.000134 
.  00013:1 
.000233 
.000134 
.000200 
.000133 
.000033 
.000034 
.000033 
.000033 

0. 

.000034 
.000066 
.002600 
.001967 
.  001267 
.000966 
.000634 
.001506 
.000834 
.001160 
.000567 
.001133 
.000934 
.001766 
.000907 
.  001100 
.001133 
.  001400 
.  001334 
.001633 
.002967 

.003900 

.004433 

.004734 

.006106 

.  007087 

.009000 

.012500 

.0210 

.0567 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 

TdDsilo  strengtii. 
Load  at  time  of  rnptare. 

0. 

.005567 

.006567 

.010443 

.004866 

General  summary. 

Specific  gravity 7.8525 

itonesS 12.48 

Tensile  strengtii  per  square  inch  of  ori(;inal  section ponnda..        81.6SD 

Elastic  limit  i)er  sqnare  inch  of  original  section do....       43,000 

Elongation  per  inch  after  rnptnre : ..  .inch. .       0. 2333 

Elongation  per  inch  under  strain  at  elastic  limit do 001333 

Reduction  in  diameter  at  point  of  rapture do....  .1(14 

Redaction  in  area  after  rupture,  per  contam  of  original  section 49.7 

Position  of  rupture ".  85  from  neck 

Oharacter  of  broken  surface silky 

Elongation  of  inch  sections ".18,  ".16,  MP 


TESTS   OP   IRON   AND   STEEL. 

Tube  No.  12.— 8"  dmverted  Rifle. 
No.  759. 
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Marks,  |^7i 

Diameter.  ".563. 

Sectional  area,  .25  sqaaro  iuch. 


Applied  loads. 


TotaL 


Per  square 


250 
1,250 

2.  aw 

3.760 

&.000 

fl,S30 

7.500 

8.7S0 

0,000 

0.290 

0.5W 

0,750 

10,000 

10,250 

10.500 

10,750 

11,000 

11,250 

11,500 

11.750 

12.000 

12,250 

12.500 

12.790 


^3.J 
11,500 
13,750 
14.000 
14.290 
14,600 
14,750 
15,000 
15^500 
li^OOO 
l«,5iO 
17,000 
17,600 

'  18,500 
19.000 
10^500 
2OL0M 
201 500 
17,500 


Poundt. 
1,000 
5,000 
10,000 
15.000 
20.000 
25.000 
30,000 
3j,000 
30,000 
37,000 
38,000 
30,000 
40.000 
41.000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
4«,000 
40,000 
60,000 
51.000 
52,000 
53,000 
M,000 
55^000 
58.000 
57,000 
50,000 
50.000 
00.000 
02.000 
01.000 
00.000 
08,000 
70,000 
72,000 
74.000 
70.000 
78,000 
80,000 
82,000 


EloDEaUoD 
per  inch. 


JnOu 
.000167 


.000533 


.000667 
.001033 
.001200 
.001233 
.001267 
.001300 
.001333 
.001307 
.001400 
.001438 
.001467 
.001500 
.001000 
.002707 


.004833 
.006067 
.007467 
.008033 
.000007 
.010183 
.011500 
.012767 
.013800 
.014867 
.016307 
.017500 
.  tf 10100 
.021807 
.025167 
.028867 
.082733 
.037067 
.042033 
.048333 
.056000 
.066067 
.080000 
.1533 


Sacceulve 
elonsatioD 
perlncb. 


Fermanent 
set 


Inch. 
0. 

.000167 
.000200 
.000166 
.000167 
.000167 
.000166 
.000167 
.000033 


.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000400 
.000867 
.000783 
.001333 
.  001234 
. 001400 
.000560 
.001034 
.001066 
.001867 
.001267 
.001033 
.001067 
.001500 
.001133 
.001000 
.002767 
.003300 
.003500 
.004066 
.004334 
.004066 
.006300 
.007667 
.010067 
.013933 
.0733 


IndL 


Saccesaive 

permanent 

set 


Ineh, 


.000467 


.005567 


.000467 


.  005100 


Kemarka. 


Initial  load. 


Elaatio  limit 


Tensile  strength. 
Load  at  time  of  mptara 


General  summary, 

Bgrarltj 7.8568 

Teoaile  atrengtb, per  aqanre  ineh  of  original  section pounds..      ^,000 

BInatie  limit,  per  square  Inch  of  original  section do...      44,000 

Slottgation  per  inch  alter  mptnre inch..     0.2100 

Sloogstion  per  inch  nnder  strain  at  elastic  limit do...    .001500 

Redaction  in  diameter  nt  point  of  raptnre do...         .153 

Badnctioa  in  area  after  mptare,  per  centnm  of  original  section 47.2 

Poaitiottofnipiare ".Ofrpmnopk 

Cltarseter  of  Moken  surface »uky 

-  lofinchsectkmB ".88*.  ".13.  ".12 
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TESTS   OF    IRON   AND    STEEL. 


No.  760. 


Marks,   bt"o 

Diameter,  ".663. 

Sectional  area,  .25  sqaare  inch. 


'   Total. 


Applied  loada. 


Pmmdt. 
250 
3,250 
2,500 
3,750 
5,000 
6.250 
7.600 
8,750 
9,000 
9,250 
9.500 
0,750 
10.000 
10,2.i0 
10,500 
10, 760 
11,000 
11,250 
11,500 
11.750 
12,000 
12, 250 
12,500 
12. 7r)0 
13,000 
13, 250 

13,  500 
13.750 
14,000 
14.250 

14,  .500 
14, 750 
15,000 
15, 500 
10.000 
16,500 
17,000 
17,500 
18,000 
1R,500 
19,000 
19,500 
20,000 
20,150 
10.RU0 


Per  sqaare 
inch. 


PouTidt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
3fl,000 
37.000 
38,000 
39, 000 
40,000 
41.000 
42,000 
43,000 
44, 000 
45,000 
40,000 
47,000 
48,000 
49.000 
50.000 
51,000 
.'i2,000 
.•JS,  000 
54,000 

r»5, 000 

50, 000 
.'•.7, 04M) 
58. 000 
50, 000 
00,000 
62,000 
64,000 
60,000 
68,000 
70,000 
72.000 
74.000 
76,000 
78,000 
80,000 
80,600 


Elonf^ation 
per  inch. 


Inch, 

0. 

0. 

.000133 
.000800 
.000400 
.000667 
.000800 
.000067 
.001000 
.001000 
.001033 
.001100 
.  001107 
.001200 
.001633 
.  002467 
.003267 
.004433 
.  005133 
.005033 
.007267 
.008367 
.  009667 
.  010867 
. U 12000 
.  012733 
.  014167 
.  U15333 
.  016500 
.018000 
.010333 
.  020400 
.022000 
.025000 
.  028333 
.  032.333 
.036667 
.042333 
.048333 
.055667 
.064333 
.076667 
.1067 
.1633 


SacceasiTe 
elongati<M) 
per  inch. 


Inch. 


.000133 
.000167 
.000100 
.  000267 
.  000132 
.000167 
.000033 
0. 

.000033 
.000067 
.000067 
.000033 
.  000433 
.0008.14 
.000^00 
.001166 
.000700 
.000800 
. 001334 
.001100 
.  00130C 
.001200 
.  001133 
.  000733 
.001434 
.001106 
.0J1107 
.001500 
.  0<J1333 
.001067 
.001600 
.003000 
.003333 
.004000 
.004384 


.006000 
.007334 
.008866 
.012384 
.030033 
.0556 


Permanent 
set. 


Inch, 


.000033 


.000033 


.002993 


.007800 


Sacceaaiye 

permanent 

set 


Inch. 


.000033 


Remarlca. 


Initial  load. 


EloaUc  limit 


.002900 


.004867 


Tensil  atrength. 

Load  at  timo  of  raptare. 


General  Bummary, 

Tensile  Htrongth  per  sqaare  inch  of  orifcinal  section pounds..        80,  COO 

Elastic  limit  per  square  inch  of  original  section.' do 41,000 

Elonjiratlon  per  inch  after  rapture — inch..        0.2'.'33 

Elongation  per  inch  under  strain  at  elastic  limit do 0012OO 

deduction  in  diameter  at  point  of  rupture • do....  ,183 

Keductioniu  area  after  rupture,  per  centum  of  original  section 54.  i» 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface ' silky 

Elongationof  inchs  actions ".40*,  ".10,  "iUi 


--""^    ^^onal  area. 


TESTS   OF   IRON   AND   STEEL. 
No.  761. 
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.^^ 


sqaaro  incb. 


^pljod  l«MUls. 


ineli. 


1«  OOO 
5w  OOO 
la,  OOO 
J&.  (M>0 
20.  CM>0 
2&,  000 
30,000 
35,  000 
aO,  0€X> 
3T,  000 
38,0(M> 


p«ir  incb. 


SncoesAive 
elongation 
por  Inch. 


Xneh, 
o. 

.  000100 


\ 


40,000 
4UOOO 
42,000 

43.  CKM> 
♦4.  000 
4&,€»00 
40,000 
4T,000 
4»,000 
40,000 
50,000 
&1,000 

SIS,  000 
r*3,€»oo 

34.000 

2>r>,  000 
sjo,  000 

•.  S7, 000 

^  &»,ooo 
so,  000 
00,000 

02,000 
04.000 

00,000 

68.000 
70,000 
72,000 
74s  000 
70,000 
78,000 
70.  280 


.  000633 
.000733 
.  000000 
.  0010S3 
.001007 
.001100 
.001133 

.ooiaoo 

.0O1338 

.002187 
.002800 
.004333 


.OOG333 
.007400 
.000687 
.011000 
.012000 

.oiaooo 

.  013667 
.014000 
.OlSOOO 
.016067 
.017607 
.  010107 
.020500 
.022000 


.025333 
.029000 


.037000 
.041667 
.047333 
.055333 


.1000 
.1533 


IndL 
0. 

.000100 
.000200 
.000100 
.000283 
.000100 
.000167 
.000183 


.000033 


.000133 
.000834 

.000633 
.001533 
.001000 
.001000 
.001067 
.002267 
.001333 
.001000 
.001000 
.000067 
.000333 
.001000 
.001667 
.001000 
.001500 
.001833 
.001500 
.001667 
.001606 
.008ri67 
.003333 
.004667 
.004067 


.008000 

.009667 

.011000 

.0240 

.0533 


Permanent 
sot. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000100 


.004667 


.011267 


Sacceaaiye 
permanent 

set. 


Inch. 


.000100 


.004567 


.006600 


Remarks. 


Initial  load. 


ElaaUc  limit. 


Tensilo  Atreu^tb. 
Load  at  time  of  mpturc. 


General  tummartf, 

iil««treneUi  per  aqnare  inch  of  original  section pounds..      70.280 

__SoSSii  per  wio^  inch  of  original  section do    ..      39.ono 

-KiflvBKBltoii  wsr  incii  after  mptnro incb..      0.2207 

SESSSonpS-incIinnders&ainatebisticUmit do OomiO 

SSSStVott  in  diameter  at  point  olruptare ...^......  .  do  ...         .161 

Itoanetion  in  area  after  mptnre,  per  centum  of  original  section 40.7 

PonUonofmptnro...... ".9  from  neck 

C^Anscter  of  broken  snrfiKe /iV.W'»iii  /  iX 

£hms»tioa  «»f  inch  secUons ".42*,  ".16,  ".10 
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T£8TS  OF  IRON  AND   8TEEL. 


No.  763. 


Marks,  ^T.,^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pound$. 

250 

].2fi0 

2,600 

3,750 

6,000 

0,250 

7,500 

8,750 

0,000 

0,250 

9,600 

0.780 

10,000 

10,250 

10,500 

10,760 

11,000 

11,250 

11,600 

11,750 

12,000 

12.250 

12,500 

12,750 

13,000 

13.250 

13.500 

13, 750 

14,000 

14,250 

14.500 

14,750 

15,000 

16,500 

16,000 

10,500 

17,000 

17,600 

18,000 

18,500 

10,000 

10,500 

20,000 


Per  squAre 
inco. 


Poundt. 
1,000 
6,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
30,000 
37,000 
38.000 
S9.000 
40,000 
41,000 
42,OoO 
43,000 
44, 000 
45,000 
40.000 
47,000 
48,000 
49,000 
60,000 
61,000 
52, 000 
53. 000 
54,000 
65.000 
66,000 
67.000 
58,000 
59,000 
60,000 
62.000 
04,000 
GO.  000 
68,000 
70.000 
72,000 
74,000 
70,000 
78,000 
80,000 
b0.160 


Eloofcation 
per  inch. 


Inch, 
0. 

.000067 
.000267 
.000400 
.000600 
.000700 
.000633 
.000967 
.001033 
.001067 
.  001133 
.001200 
.001267 
.001300 
.001733 
.002083 
.002667 
.003033 
.006333 
.006467 
.007667 
.008600 
.009867 
.010533 
.012000 
.013000 
.014167 
.015333 
.016667 
.  017833 
.  010167 
.0205H) 
.022000 
.026000 
.028333 
.  032000 
.  036.JOO 
.041000 
.047000 
.054000 
.  064:t33 
.078000 
.1067 
.1467 


Sttooenaivo 
eloogatioii 
per  inch. 


Inch. 
0. 

.000067 
.000200 
.000133 
.000200 
.000100 
.000183 
.000134 
.000006 
.000034 
.000066 
.000067 
.000067 
.000033 
.000433 
.000300 
.000034 
.001266 
.001400 
.  001134 
.001200 
.000933 
.001267 
.000066 
.  001467 
.001000 
.001107 
.001160 
.001334 
.001166 
.001334 
.001333 
.001500 
.003000 
.003333 
.003667 
.004500 
.004500 
.000000 
.007000 
.  010333 
.013667 
.0267 
.0400 


Permanent 
set. 


Tneh, 


.000033 


.002400 


.008000 


Snccessive 

permanent 

set 


Inch, 


.000033 


.002867 


Bemarks. 


Initial  load. 


ElasUo  limit. 


Tensile  strength. 


General  Bummar^, 

Specific  fo^vily 7.8352 

Hardness 12.48 

Tensile  strength  per  square  inch  of  original  section ponnds . .    80. 160 

Elastic  limit  per  smiare  inch  of  original  section do  ...    4I,000 

Elongation  per  inch  after  mptnro  inch..    0. 1800 

Elongation  per  inch  under  strain  at  elastic  limit do 0013OO 

Redaction  in  diameter  at  point  of  rupture do 134 

Ileduction  in  area  after  rupture,  per  centum  of  original  section 41 . » 

Position  of  rupture ".a  from  neck 

(character  of  broken  surface silky ;  cracks  developed  on  C3iindrical  surface  of  st«)iit 

Elongation  of  inch  sections , *'.34*,  ".12,  ".08 


O-ESTS   OF  mON  AND  STEBL. 

4 

No.  763. 
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•25  square  incL. 


£loii^tioit 
j>eT  inob. 


I,  ooo 

5u  0€»0 

10.  ooo 

20.  ooo 
2S,  ooo 
30,  ooo 
33.  OOO 
36.  OOO 
3T.  €XKJ 

38,  OOO 

39.  OOO 

40,  OOO 

41.  OOO 

43.  OOO 

44.  OOO   I 

45.  OOO 
40,  OOO 
47.  OOO 
48,000 
49.  OOO 
50,000 
ST.,  OOO 
5i2,0OO 

53.  OOO 

54.  OOO 

55.  OOO 
50,000 
5-7,  OOO 
58.  OOO 
SO,  OOO 
60,000 
02,000 
04.000 
0G,000 
08,000 
70,000 
72.  OOO 
74,  OOO 
70.000 
78.  OOO 
78.880 


Jneh. 

.  OOOIOO 
.  0011200 

.  oooae? 

.  OOO500 
.000700 
.000800 
.000933 
.001000 
.O01033 
.001067 
.001100 
.001133 
.001167 
.002633 
.003833 


.006887 
.008167 
.008700 
.010000 
.011000 
.012267 
.012033 
.013833 
.016333 
.017000 
.018000 
.019667 
.  021000 


.023687 
.025667 
.029000 
.032667 
.037333 
.042333 


.055333 

.064667 

.070667 

.1000 

.1500 


SacoeeiiiTe 
eloDffatiou 
per  Inoh. 


Inch. 
0. 

.000100 
.000100 
.OOOICT 
.000133 
.000200 
.000100 
.000133 
.000067 
.000033 
.000034 
.000033 
.000033 
.000034 
.001460 
. 0OI30O 
.002067 
.000867 
.001300 
.000533 
.001300 
.001000 
.001267 
.000606 
.000900 
.001500 
.001067 
.001000 
.001667 
.  001333 
.001333 
.001334 
.002000 


.003667 
.004066 
.005000 
.005607 
.007333 
.009334 
.015000 
.020333 
.0500 


Permanent 
set 


Inch, 


.000033 


.005233 


.  010367 


SncooMivo 
permanent 


Inch. 


.000033 


.005200 


. 005134 


Remarkft. 


Initial  load. 


Elaatio  limit. 


Tensile  strenf^th. 
Load  at  time  of  ruplnre. 


General  swmnuiry. 

Trmwilr  Atcvneth  per  square  inch  of  original  Hoction ponnda 

Basilic  liaiit  Ser  sqiiAre  inch  of  original  section do.. 

lEIooaKtxm  per  inch  after  mptnre.... inch 

EWnantion  per  inch  nnder  strain  at  elastic  limit do 

KedilSionm  diameter  at  point  of  rnpture..... ...... ........  

Itodaetion  in  area  nfler  ruptnro,  per  centnm  of  onjpnal  section 

l>oaiti€>nof  roptnre 

ClumKcterof  broken  snrface •. 


fsKtioB  of  inch  aectioss  . 


78,880 

41.000 

0.2267 

001167 

.174 

62.2 

..".6  from  nock 

silkv 

".40*,  ".14,  ".14 


.do 
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TESTB   OF  IBON  AND   STEEL. 


Marks,  ^l»^ 

Diameter,  ".564. 

Sectional  area,  .26  square  inch 


ITo.  764. 


AppUod  loads. 

EloDgation 
per  inch. 

Inch. 
0. 

.000100 
.000233 
.000400 
.000033 
.000707 
.001000 
.001033 
.001100 
.001133 
.001067 
.002700 
.004300 
.005400 
.006667 
.008267 
.000000 
.010667 
.011800 
.  012000 
.  014003 
.015700 
.017600 
.  018133 
.  010800 
.«r21800 
.  024167 
.026000 
.  027W3 
.030000 
.032400 
.033033 
.  037767 
.aT8667 
.043667 
.  046167 

Sooceasire 
eloofMtioii 
pcrlnoh. 

Permanent 
set. 

SacceasiTe 

permaoent 

sou 

Remarks. 

Total. 

Per  sqaare 
inch. 

Pounds. 

250 

1,250 

2,500 

.1,750 

5,000 

0.250 

7.500 

7, 7P0 

8,000 

8,250 

8.!i00 

8,7.'i0 

0.000 

0.250 

0,500 

0,760 

10,000 

10.250 

10,-500 

10,750 

11.000 

11,250 

11,500 

11.750 

12,000 

12, 250 

12.500 

12, 750 

13,000 

13,250 

13,500 

13,760 

14,000 

14, 250 

14,500 

14,750 

14,020 

Pounds. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
3(1,000 
31,000 
32.  TOO 
33,000 
34,000 
35.000 
30,000 
37,000 
38.000 
30,000 
40,000 
41.000 
4-i,000 
43,000 
44.000 
4.%,  000 
40,000 
47,000 
48,000 
49. 000 
5(>.  000 
.'•.1,000 
52,000 
53,000 
54,000 
55.000 
56,000 
:>7, 000 
58.000 
50.000 
50,680 

Inch. 

C. 

.000100 
.000183 
.000167 
.000233 
.000134 
.000233 
.000033 
.000067 
.0000:13 
.000534 
.001033 
.001600 
.001100 
.001207 
.001000 
.001033 
.000767 
.001133 
.001100 
.001433 
.001307 
.001000 
.0005.13 
.001067 
.002000 
.06C307 
.001833 
.001833 
.002107 
.002400 
.  0012:t3 
.004134 
.000000 
.0050D0 
.002500 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 

• 

Tensilo  strength. 



***" 

"."  001400" 

"OOMOO"* 

.006400 

.007000 

.013033 

.005533 

.022067 

.008134 



General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. •    59,080 

Elastic  limit  per  sqoaro  inch  of  orij;inai  section do....    33,000 

Elongation  per  inch  after mptnre inch..    0.0407 

Elongation  per  inch  nnder  Htrain  at  elastic  limit do 001133 

Kodaction  in  diameter  at  point  of  ruptnro do 094 

Reduction  in  area  after  mptnro,  per  centnm  of  original  section II.  8 

Position  of  mptnro ^ ".50  fh>m  neok 

Ciumcter  of  broken  surface,  granular;  fhictured  surface  contains  blow-holes ;  numerous  cracks  d*- 

veloped  along  the  cylindrical  surface  of  stem. 
Eldngation  of  inch  sections ".07*.  ".04.  ".03 


S  CoTt^er^decL  JSz/^le 


«>%Efc2J55Ze 


f /^.,y7S- ^ 


SEx3S49t 


TESTS   OF   IRON   AND    STEEL. 


97 


^  No. 

^ttonal  s^rBihy  .25  square  inch. 


948. 


per  inch. 


J,  OOO 

:>,  0€H9 
JO.  <KN> 
IS,  CM>0 

23.  OOO 
30,  OOO 
33.  OOO 
30.000 
37.  OOO 
3««»€K>0 
30.000 
40.  €KM> 

.#3,000 
44.€>00 
43,000 

^T,  OOO 

4».ooo 

40,000 
HO.  OOO 

53,000 

90,000 
eo,ooo 


V. 

.000133 
.000267 
.000433 
.OOOOUO 
.OO0767 
.  OO0&33 
.001100 
.001133 
.  001167 
.€>O20e7 
.  002400 
.  002733 
.003107 
.  004033 
.004933 


.007400 
.008733 
.<IO05«7 
.011000 
.012000 
.  013333 
.014333 
.016307 
.010033 
.018767 
.020167 
.021GG7 


.025200 
.026833 
.020000 


«7,200 


.098107 
.045387 


Saccesuve 
elongation 
per  inch. 


Inch. 
0. 

.000133 
.000134 
.000166 
.000167 
.000167 
.000166 
.000167 
.000033 
.000034 
.000900 
.000333 
.000333 
.000434 
.000866 
.000900 
.001267 
.001200 
.001333 
.000834 
.001433 
.001000 
.001333 
.001000 
.001034 
.001566 
.001834 
.001400 
.001500 
.001666 
. 00I8C7 
.001633 
.002167 
.004333 
.004834 
.007200 


Permanent 
sot 


Inch. 
0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 


.001433 


.005800 


Successive 

permanent 

set. 


Ineh. 


.001433 


.004367 


.  0U500    .  005700 


Remarks. 


Initial  load. 


Elastic  limit 


I  Tensile  strength. 


General  summartf. 

•r««u.  .iMAtfth  i>or  square  Inch  of  original  section pounds..    67.200 

lr2S?«S3?sSiEniiiSinchofori|ilnarsoction do....    37.000 

SSSSSieM^^Stcrroptiiro.^ inch..    0.053:j 

SuI£S£i?STSchiiii<l«r»t»«natelasticlimit do 001107 

fS^^SdSm€^ter»t]^in%otnptan do 034 

^3«*S«n  in  arc*  aftc '"OP*"^' P«*'*^®"*°°*<>'**"8U>*1  action 11.8 

v^^i^nMinotMtTO "•"*  from  neck 

cS«etnof  brnken  »urt»(»,  gnmnlar ;  blow-holes  at  point  of  mptnre,  alsoalonf;  stem  in  that  vicinity 
Iff^— g>±Wm  of  Inch  aeettona ".00*.  ".04,  ".03 

8.  Ex.  36- 7 
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No.  950. 


Marks,  ^^  m 

Diameter,  ^^504. 

Sectional  area,  .25  sqaare  iucii. 


Applied  loads. 


TotaL 


1.290 
8.500 
3,790 
3,000 
0.990 
7,500 
7.790 
8,000 
1^250 
8,500 
8^790 
9.000 
9^250 
9.500 
0.750 
I0.0U0 
10.250 
10, 500 
10.750 
lUOOO 
11,250 
11,500 
11,750 
12.000 
12,500 
13,000 
13,500 
li,000 
14,500 
14.610 


Per  miuro 
inch. 


PomimU. 
1,000 

5,000 
10.000 
15,000 
20,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
85,000 
30,000 
37.000 
38,000 
30.000 
40,000 
41.000 
42,000 
43.000 
44.000 
4^^000 
40.030 
47.000 
48.000 
50,000 
S2.000 
M.OOO 
50.000 
58,000 
58,500 


EloDntkm 
peruoh. 


Inch. 
0. 
.000133 


.000433 


.UOIOOO 
.001083 
.001100 
.001267 
.001007 
.002733 
.003400 


per  inch. 


sot. 


I 


.000:133 

.007867 

.000767 

.010400 

.011307 

.012500 

.014333 

.015833 

.010807 

.017800 

.020500 

.0217 

.©•JfiO 

.0300 

.0350 

.0400 


Inch. 
0. 

.000133 
.000107 
.000133 
.000167 
.000167 


.000007 

.000107 
.000400 
.001006 
.000667 
.001000 
.001033 
.001534 
.001000 
.000633 
.000067 
.001133 
.001833 
.001500 
.001034 
.000933 
.00-2700 
.0012 
.0033 
.0050 
OOM) 
.0050 


Inch, 


permanent 
set. 


Inch. 


.000067 


.000007 


Bemarka. 


InitUl  load. 


Elatttio  limit. 


.00153:{ 


.001460 


.006133 


.006600 


.013067 


.005834 


Tenailo  sirenKth, 


General « him mar^. 

Tenule  atnofth  per  aqnaro  inoli  of  original  flection Iiouoda..    58,500 

Hastle  Hrail  par  square  Inch  of  original  section uo —    32,000 

BlMcalifliiDer  inch  after  rapture inch..    0.0000 

Bon^teiMr  inch  nnder  strain  at  elastio  limit (Jo 001100 

BedwSwIndiametaratpointof  rapture..................  do...       .034 

BedoetioB  in  area  after  rapture,  per  centnm  of  original  section -        11.8 

PMliMmof  niDtare ^ ".3  Irora  neck 

^SSaemrSSmk  war/A Kiannlar  SO  per  cent.,  daU  flaky  50  per  cent. 
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TESTS   OF   IRON   AND   STEEL. 


Marks,  ^?;'m 


No.  951. 


1  M.  Xr  M. 

Diameter,  ''.564. 

Sectional  area,  .25  square  incli. 


Applied  loads. 


Totol. 


PoundM. 
250 
1.250 
2.500 
3,750 
5.000 
0.250 
7,600 
8,750 
0.000 
0,250 
9,500 
0,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12.000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,260 
14,500 
14,750 
15,000 
15,500 
10,000 
10,500 
17,000 
17,600 
18.000 
18,500 
19.000 
19,500 
20,000 
20,050 
17  800 


Per  sqaare 
inou. 


Pound9. 
1,000 
5,000 
10,000 
15.000 
20.000 
25.000 
30,000 
35,000 
36.000 
37.000 
38,000 
30,000 
40,000 
41.. 000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
80,200 


ElonsatloD 
per  inch. 


Inch. 
0. 

.000183 
.000333 
.000500 
.000667 
.000838 
.000967 
.001133 
.001167 
.001200 
.001233 
.001267 
.001500 
.001633 
.002267 
.003167 
.005000 
.005767 
.007067 
.007767 
.008783 
.009883 
.010967 
.011667 
.012667 
.018767 
.015233 
.016500 
.017767 
.019400 
.020400 
.021667 
.028833 
.0267 
.0300 
.0333 
.0367 
.0400 
.0407 
.0567 
.0633 
.0767 
.1233 
.1533 


SacceaalTe 
elongation 
per  inch. 


Inch. 
0. 

.000133 
.000200 
.000167 
.000107 
.000166 
.000184 
.000166 
.000034 
.000083 
.000033 
.000034 
.000232 
.000138 
.000634 
.000900 
.001883 
.000767 
.001800 
.000700 
.000066 
.001100 
.001134 
.000700 
.001000 
.001100 
.001466 
.001267 
.001267 
.001633 
.001000 
.001267 
.001666 
.003867 
.0033 
.0033 
.0034 
.0033 
.0067 
.0100 
.0066 
.0184 
.0466 
.0300 


Permanent 
Bet 


Sncceaaive 
permanent 


Inch. 


.000038 
.000038 
.000067 
.000067 
.000067 


.000167 


Inch, 


.000034 


.000100 


.004183 


.004767 


Bemarks. 


Initial 


Elaatio  limit. 


tensile  strength. 
Load  at  time  of  mptore. 


General  summary, 

Tenaile  strength  per  square  inch  of  original  section pounds. .    HO,  200 

Slasticlimit  per  square  inch  of  originu  section .do :t9.000 

Elongation  per  inch  after  rupture inch..    0.2267 

Elongation  per  inch  under  strain  at  elastic  limit .' ^ do 001267 

Koduction  in  diameter  at  point  of  rupture do 154 

Reduction  in  area  after  rupture,  per  centum  of  original  section 47.2 

Position  of  rupture ".0  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".89*.  'M6.".13 


JUar^,  -*^" 


TESTS  OF  IRON  AND  STEEL. 

Tube  No.  13 — 8''  Converted  Rifle. 

No.  725. 
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Sectional  area  ,2S  Rqaare  inch. 


Applied  l0A<Is. 


I  Slomicfttion 


J,  €IOO 
5.  OOO 

lo^ooa 

15,000 
20,000 
25,  OOO 

38,  OOO 

37,  OOO 

38.  OOO 
30.  OOO 
40,  OOO 

4tS,  OOO 

43,  OOO 

44,  OOO 

«&,ooo 

4G,000 
4T,  OOO 

4a.ooo 
*o,ooo 

&0.<K>0 
SI, OOO 

&2,ooo 

S3,  €K>0 

&4,000 

&R,000 

GO.  OOO 

ST,  OOO 

&0,  OOO 
€iO,000 

€K,ooa 


06,000 
08,000 
TO,  OOO 

14,  OOO 

•75.2au 


JTneh. 

1000167 
.000838 
.00O433 


.000800 
.000033 
.001133 
.001200 
.001233 
.001700 
.0O2383 


.0052G7 
.000300 
.007000 

.008107 
.000767 
.010400 
.011267 
.012700 
.014033 
.015600 
.010300 
.O17G00 
.018067 
.020667 
.022367 
.024067 
.026000 
.027500 
.029500 
.032033 
.036667 
.041883 
.048067 
.055500 
.065667 


.1067 
.1667 


SuccessiTe 
eloneation 
p«r  iDch. 


Jneh, 
0. 

.000167 
.000166 
.000100 
.000167 
.000200 
.000133 
.000200 
.00C067 


.000467 
.000033 
.002167 
.000767 
.001033 
.000700 
.001167 
.001000 
.000683 
.000667 
.001483 
.001333 
.001567 
.000900 
.001000 
.001107 
.002000 
.001700 
.001700 
.001033 
.001500 
.002000 
.002533 


.005160 

.006234 

.007433 

.010167 

.014333 

.0267 

.0600 


PermaDeot 

net. 


7ncA. 
0. 
.0 
.0 
.0 
.u 
.0 
.0 
.0 


.003033 


.006033 


.  013733 


Saccemive 

permaoeDt 

set. 


Inch. 


Remarks. 


Initial  load. 


limit 


.005000 


.005700 


Tensile  strength. 


Ae  gravity 


General  summary. 


7.8584 
11. 4{ 


T^Li^i^  Ktrentrtb  per  aqnare  Inch  of  original  section poands..    75,28i 

'KteaftlAliiikHi»erequare  inch  of  original  section do    ..    37,cur 

SanaaUon  per  inch  after  mptaro ihch..    0.2232 

S^n»iiim  per  tech  under  strain  at  elastic  limit do 00123S 

Re&£Soa  in  diameter  at  point  of  mptnre do 134 

'Rje&uctioD  in  are*  after  mptnro,  per  oentnm  of  original  section 41.1] 

Portion  of  mptnre ".80  from  nocJi 

OtMnfCterofbrolcenanrfiioe silk>' 

-EUmsation  off  inch  sections ".36^,  ".18,  ".14 
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TESTS   OF   IRON  AND   STEEL. 


No.  726. 

Marks,  l^lo 

Diameter,  ".564. 

Sectional  area,  .26  square  inch. 


Applied  IcMds. 

Elongation 
per  inch. 

Soccamive 
elongation 
per  inch. 

Permanent 
Bet 

Sooeeaaive 

Bemarka. 

Total. 

Per  Maara 

Pounds. 

250 

1,250 

2.500 

3,750 

6,000 

0,250 

7,500 

8.750 

9.000 

9.250 

9,500 

9,750 

10,000 

10,250 

10.«00 

10,750 

11.000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

1.1,250 

13,500 

13,750 

14.000 

14,250 

14.  ,'iOO 

14,750 

15,000 

15,500 

10, 000 

10.500 

17,000 

17.500 

18.000 

18,500 

10,000 

19.500 

19,710 

10,400 

Pounds. 
1.000 
5,000 
10,000 
15.000 
20,000 
25, 000 
30,000 
35,000 
30,000 
37,000 
08,000 
30,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53, 000 
54.000 
5.^000 
50,000 
57. 000 
58. 000 
50.000 
"0.000 
02,000 
04,000 
66.0U0 
08,000 
70,000 
72,000 
74,000 
70.000 
78.000 
78,840 

Inch. 
0. 

.000100 
.000267 
.000367 
.000407 
.000667 
.000833 
.001000 
.001067 
.001100 
.001133 
.001233 
.001433 
.002233 
.002900 
.004100 
.005133 
.006207 
.006067 
. 007733 
.009067 
.  010267 
.011400 
.012067 
.013000 
.  014267 
.015007 
.010833 
.018333 
.010667 
.021167 
.  022067 
.024000 
.027000 
.030500 
.035000 
.040000 
.040167 
.  0.'»3333 
.062500 
.073667 
.1033 
.1333 

Tneh, 
0. 

.000100 
.000167 
.000100 
.000100 
.000200 
.000160 
.000167 
.000067 
.000033 
.000033 
.000109 
.000200 
.000800 
.000607 
.001200 
.001033 
.001134 
.000700 
.000766 
.001334 
.001200 
.001133 
.000607 
.000933 
.001207 
. 001400 
.001106 
.001500 
.001334 
.001500 
.001500 
.001333 
.003000 
.003500 
.004500 
.005000 
.000107 
.007100 
.009107 
.011107 
.029633 
.0300 

Inch. 
0. 
0. 

0. 
0. 
0. 

0. 

0. 

0. 

Inch. 
0. 

Initlalload. 
Blaatte  limit. 

.000107 

.000167 

"".064567"* 

'"."004400" 

.000433 

.004860 



TenaUe  strength. 
Load  at  time  of  raptare. 

General  Bummary. 


Tensile  strength  per  square  inch  of  original  section ponnds..    78,840 

0.1467 
.001433 


Elastic  limit  per  sonare  inch  of  original  section 7. ...!...' . t . . ilo . . . 

Elongation  i>crincn  after  rupture.. inch. 


Elongation  per  inch  under  strain  at  elastic  limit do. 

Kedoction  in  diameter  at  point  of  rapture ilo. 

Reduction  in  area  after  rupture,  per  centum  of  original  section 21. 4 

Position  of  ruptnre..... I'MO  fVt*ni  neck 

Character  of  broken  surface granuUr,  70  per  cent ;  dull,  flaky,  at  oircunirerence,  30  per  cent 

Elongation  of  Inch  sections 1 'MB*,  ".1«,  ".10 
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No. 
Marks,  bt?m 
Diameter,  ".564. 
Sectional  area,  .23  square  inch. 


r^t. 


Applied  load«. 

Elongation 
per  inch. 

Inch, 
0. 

.000133 
.000267 
.006467 
.000633 
.000800 
.000967 
.001200 
.001267 
.001400 
.001733 
.003700 
.004733 
.005600 
.000667 
.007467 
.00863:i 
.009367 
.010067 

.oiioor 

.  012933 

.014000 

.015600 

.  016433 

.017067 

.OIKKH 

.021000 

.  022500 

.0:24167 

.02&«33 

.027167 

.029033 

.031233 

.035500 

.040000 

.046367 

.053667 

.062000 

.074833 

.0067 

.1567 

Succenaivo 
elongation 
per  inch. 

Permanent 

mt. 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

Snccciutivo 

permanent 

sot. 

Inch. 

1 
[ 

IlemarlcH. 

round*. 
250 
3.250 

Poundt. 
1.000 
r\000 
10.000 
15,000 
20.000 
25,000 
30,000 
35,000 
36,000 
37,000 
.-M^OOO 
39.000 
40,000 
41.000 
42.000 
43,000 
44,000 
45,000 
40,000 
47,000 
48.000 
49,000 
50.000 
51,000 
53.00U 
53.000 
54,000 
55.000 
56,000 
57.000 
58.000 
50,000 
60,000 
63,000 
61,000 
66,000 
68,000 
70.000 
72,000 
74.000 
75,720 

Inch, 
0. 

.000133 
.000134 
.000200 
.000166 
.000167 
.000167 
.000233 
.000067 
. 000133 

Initial  load. 
Elnattc  Umit. 

Tennilo  Htrcn^h. 
Load  at  time  of  ruptaro. 

2,600 
:iL756 
5.000 
6^250 
7,  .500 
^730 
9,000 

.000033 
.000133 

.0000.^3 
.000100 

•       9,250 

S.500 

.000333 
.001967 
.  001033 
.000867 
.001067 
.000800 
.001160 
.000034 
.001100 
.001000 
.001266 
.001067 
.  001600 
.000833 

j       a.750 

' 

10.000 

;     10.250 

10.500 

.003267    1      .003i34 

'     10.750 

11,000 



11.250 
'    11.500 

.007800    1      .0O45;W 
1  .... 

11.750 

1 

12,000 

1  

12,250 

i    12,500 
1    12.750 

.013600 

.  005800 

13.000 

.  001234 
.  0016G0 
.001607 
.001500 
.001067 
.001666 
.001^34 
.00U«J0 
.002200 
.004267 
.004500 
.006367 
.007300 
.008333 
.012833 
.021867 
.0600 

13.230 

!     T3,600 

1    13.750 

1     14.000 

14,250 

14.560 

14,756 

15.000 



15.500 

161.000 

16L500 

.     17.000 

17.50a 

18.000 

18.500 

ia«3o 

14,000    • 

1                   1 

General  summary. 

Taafllectreii^h  per  square  inch  of  original  section ponnda       75  720 

WartJcIfmSperiioaPBinchoforiginarBection ...:::::.:  ^ao"    37  000 

Ehngitkin  per  inch  after  mptnre **  incli"    0  1067 

KoB^tlonperincii  under  strain  at  elasticlimit '.'.'.'.".       do      "    001400 

Aadacfion  in  diameter  at  point  of  mptnre I!!!do.*!!       .104 

JSeifocfioo  in  area  after  niptaro.  per  centnm  of  original  section 33  r, 

Poaitica  or  ruptaro    .---. ".20  from  middle  of  stoam 

Caanrter  of  broken  enriaco granidar,  50  per  cent;  dull,  flaky,  60  percent. 

SkmgatiofDOflBchaeetiona^ ''.16,  ".28*.  ".16 
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TESTS   OF   IRON   AND   STEEL. 


No.  728. 


Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

ElongatloQ 
per  Inch. 

Successive 
elongation 
periocb. 

PemiaoeDt 

set. 

Successive 

permaaent 

set. 

Bemarks. 

TotaL 

Per  aqaare 

Pounds, 

250 

1,250 

2,500 

.3,750 

6,000 

0,250 

7.500 

8,750 

9,000 

0,250 

9,500 

9,760 

10,000 

10. 250 

10,500 

10,760 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,600 

13,750 

14,000 

14,250 

14,500 

14,750 

16.000 

l.\500 

16,000 

18,600 

17,000 

17,500 

18,000 

18,500 

19,000 

10,500 

20.000 

20,500 

20,830 

17,900 

Pwinds. 

1,000 
5,000 
10,000 
15,000 
20. 000 
25.000 
30,000 
35,000 
36,000 
87,000 
38.000 
39.000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56.000 
.'>7.000 
58.000 
59.000 
60.000 
82,000 
84.000 
68,000 
6S,0OO 
70, 000 
72,000 
74,000 
78,000 
78,000 
80.000 
82,000 
83,320 

Inch. 
0. 

.000100 
.000233 
.000367 
.000567 
.000700 
.000900 
.001033 
.001067 
.001100 
.  001133 
.001200 
.001267 
.001300 
.  001333 
.001367 
.001400 
.001667 
.  002133 
.002600 
.003600 
.005000 
.007000 
.007500 
.  008267 
.009633 
.010667 
.  011733 
.012967 
.  014033 
.015400 
.010667 
.018033 
.020567 
. 023167 
.020500 
.030000 
.033733 
.038167 
.043667 
.050000 
.057833 
.  P68333 
.0900 
.1400 

Inth. 
0. 

.000100 
.000133 
.000184 
.000200 
.000133 
.000200 
.000133 
.000034 
.000033 
.000033 
.000067 
.000067 
.000033 
.000033 
.000034 
.000033 
.000267 
.000406 
.000407 
.001000 
.001400 
.002000 
.000500 
.  000707 
.001366 
.001034 
.001086 
.  001234 
.001006 
.  001307 
.001207 
.  001306 
.002534 
.  002600 
.003333 
.  003500 
.  003733 
.  004434 
.005500 
.006333 
.  007833 
.010500 
.  021667 
.0500 

Inch. 
0. 
0. 
0. 
0. 
0, 
0. 
0. 
0. 

Iwih. 
0. 

Initial  load. 
Blaattclimit. 

Tensile  strength. 
LoadattimeofruptoTO. 

0. 

.000267 

.000267 

.005133 

.004806 

• 

General  summary. 

Specific  gravity 7.SSi9 

Hardness 13^ 

'lensile  strength  per  square  inch  of  original  section ' "  poonda       83. 820 

Elaetlo  limit  per  sonaro  inch  of  originiQ  section do      "    44000 

Elongation  per  incn  after  mptnre Inch"    02067 

Elongation  per  inch  under  strain  at  elastic  limit J do  001400 

Keduction  in  diameter  at  point  of  raptare 11!!!!. do'"!  *      104 

Kednctlon  in  area  after  rupture,  per  centum  of  original  section *. .       ! 40  7 

Position  of  rnpture ;.  "lao  Sim  middle  of  atoin 

Character  of  broken  surface 2iIlv 

Elongation  of  inch  sections -.., ."..  IV  ".lV,""!45»  ".le 


TESTS   OF  IBON  AND  STEEL. 


105 


^^Jli'o 


TSo.  729, 


Sectional  stress  .25  sqaare  inch. 


AppUed  UttaOm^ 


Total. 


I         * 


SlODl 


ttK  oao 


21^  OU«# 


33,000 


'4t2.aoo 

43.  ouo 

45^000 

s».  ooo 

SK»,000 
SO.OOO 

co,aoo 

02,000 

•r,ooo 

en  ooo 

10.000 
-7^  ooo 

iei,ooo 

10,€I40 


igatlon 
mcb. 


Snccesaiyo 
eloDf^ton 
por  inch. 


O. 
.OOOIXI 
.000267. 
.OO04C7 


.  OU07C7 
.OOCJUO? 
.  OOllOO 
.  001123 
.  (lOVJUO 
.  «)Ori33 

.  ooit»o 

.  001367 

.OOSJOO 

.  ou:m33 

.  OCMfiOO 

.  0(K^7S3 


.007400 


.000733 
.  O10G3.1 
.  011833 
.  ul2(fOO 
.  Ol^SOO 
.014407 
.  01&833 
.  017207 
.  OISjOO 
.010033 
.021007 
.0>22333 
.024000 
.037333 
.030000 
.034500 


.051003 
.OSOSOO 
.072087 

!  UOO 


JndL 
0. 
.000133 

.uooi:t4 

.U00200 

.iMMioe 

.U00134 

.U04rjoo 

.000133 
.00003-1 
.fl0«i0S7 
.000033 
.000007 

.ooownr 

.0011.^1 
.000033 
.001007 
.021233 
.000700 
.000007 
.001033 
.001800 


.001200 
.000707 


.000007 
.001300 
.001434 
.001233 
.  001133. 
.001434 
.001200 
.001667 
.008333 
.003267 

.oaiooo 


.005600 
.007100 
.000407 
.013167 
.017333 


Permanent 
•eU 


Inch. 
0. 
0. 
0. 
0. 

u. 

p. 


Socoesalve 

permanent 

aet 


Inch. 


"Remarka. 


Initial  load. 


.0U0133 


.000133 


.001833    I      .004700 


Elaatio  Umit 


Tenailo  strength. 

Load  at  time  of  rnptare. 


General  iummarif, 

^ ,_4W  .ntir  Boaare  inch  of  original  aection pounds..    70,040 

iS:::=:?SS?S?KwM4to«l»o^ori«in*iraection do....    40,000 

SSlSSS^tS^icffaSSerruptaro* incli..    0.2500 

lSrdlsuiM*teratpointofraptaro......... do....       .153 

k  In  «ras  after  nipturo,  per  centum  of  original  aeetion 47.2 

ifrfroptaro.-..-^ "•^'""SSli 

CI««ct«:oftoten^i« ...^..silk| 
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TESTS   OF   IRON  AND   STEEL. 


No.  730. 

Marks,  n'Sk 

Diameter,  ''.564.. 

Sectional  area,  .25  sqnare  inch. 


Applied  loads. 


Total. 


Pounds. 
250 
1,250 
2,500 
a.  750 
5,000 
G,250 
7.500 
8,750 
9,000 
0,250 
0,500 
9,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11. 500 
U,  750 
12,000 
12.250 
12.500 
12, 750 
13, 000 
13,250 
13,500 
13, 750 
14,000 
14,250 
14,500 
14.750 
15,000 
15, 500 
10,000 
10.500 
17, 000 
17, 500 
18,000 
IP,  500 
19,000 
19,500 
20,000 
20, 500 
20,900 
17,700 


Per  snuaro 
incli. 


Poujids. 
1,000 
5. 001) 
10,000 
15,000 
20,000 
25.000 
30,000 
35.000 
30,000 
37,000 
38,000 
30,000 
40. 000 
41,000 
42, 000 
43, 000 
44, 000 
45,  OCO 
40,000 
47, 000 
48,000 
49.000 
50.000 
51.000 
52,  000 
53. 000 
54,000 
55, 000 
50, 000 
57, 000 
58,000 
59, 000 
GO,  000 
02,000 
G4.000 
GO,  000 
G8,000 
70, 000 
72,  000 
74, 000 
70. 000 
78,000 
80,000 
82,000 
83,000 


EloD^^ation 
por  incli. 


Inch. 
0. 

.  000133 
.  000207 
.0003G7 
.000533 
.000007 
.000833 
.001000 
. 001000 
.  001033 
.001007 

.ooiisrt 

.C01200 
.001207 
.  001300 
.001307 
.001067 
.0031C7 
. 004707 
. 005G00 
.000333 
.007000 
.008000 
.009033 
.  009933 
.  010933 
. 012033 
.  i)V2833 
.  014107 
.  015207 
.  01G607 
.017507 
.  018907 
.  022100 
.024600 
.027067 
.  031400 
.  035333 
.  040000 
.  045000 
.  052000 
.059500 
.070000 
.0900 
.  150V 


Saccesaive 

oloDgation 

]>cr  inch. 


Inch. 

0. 

.  000133 
.000134 
.  OOUIOO 
.  OOOIGG 
. 000134 
.  0001G(t 
.000107 

0. 
.000a33 
.000034 
.OOOOGG 
.  0010C7 
.000007 
.000033 
.000007 
.000600 
.001200 
. OOIGOO 
. 000833 
.000733 
.  100067 
.001600 
.00U33 
.000900 
.001000 
.001100 
.000800 
.001334 
.001100 
. 001400 
.000900 
. 001400 
. 003133 
. 002500 
. 003007 
.  003733 
.003933 
.004667 
.005000 
.007000 
.007500 
.010500 
.0200 
.0G67 


Pcrmanciit 
act. 


Inch. 


.001633 


.006800 


Snccemivc* 

pormanent 

.  sot. 


Inch. 


.001633 


.005167 


]lomark.<i. 


iDitial  load. 


Elastic  limit 


Tensile  strength. 

Load  at  time  of  roptarc. 


General  summary. 

TcDsilo  Rtrcnf^li  per  Bqnnro  inch  of  original  section pounds. .      83,  GOO 

Elastic  limit  por  aqaaro  inch  of  of  original  section do 43, 000 

Elongation  per  inch  after  rnpturo inch..      .02607 

Elongation  per  inch  under  strain  at  clastic  limit do 001307 

Iledtiction  in  diameter  at  point  of  raptnro do .  151 

Itednction  in  area  after  rupture,  i>cr  centum  of  original  section 47. 2 

Position  of  rupture l".20ftomneok 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".37*,  ".20  ",  .17 


8  "^  CoTti/GT^cf  Jtt/^le 


^T^eGcTi. 


f M^7^ 


Srx36  49t 
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Marks,  il'i 


No.  864. 


Diuneter,  *'M0. 

Sectional  area,  .246  square  inch. 


Etongatlon 
pcrtacli. 

Successive 
elongation 
per  inch. 

Permnnent 
set. 

Successive 

ponnaneut 

set. 

Iteraarks. 

Total. 

Peraqnaro 
inefa. 

PmmdM, 
246 
1,230 
2,480 
3,600 
4.920 
6^150 
7.880 
3,610 
8,858 
9,102 
9.348 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
36.000 
3?;  000 
38,000 

90   AMI 

0. 

.000100 
.000267 
.000433 
.000600 
.000767 
.000983 
.001067 
.001100 
.001133 
.001167 
.001233 
.001467 
.001800 
.002500 
.003600 
.005833 

:007233 
.008100 
.000433 
.010500 
.011633 
.012333 
.013600 
.014833 
.016667 
.018167 
.019667 
.020633 

.023667 

.025167 

.028083 

.032500 

.037332 

.iM333a 

.060000 

.058333 

.0667 

.0000 

.1367 

Inch, 
0. 
.000100 
.000167 
.000166 
.000167 
.000107 
.000166 
.000134 
.000033 
.000033 
.000034 
.000066 
.000284 
.000383 
!  000700 
.001100 
.002033 
.000667 
.000933 
.000867 
.001333 
.001067 
.001133 
.000700 
.001267 
.001283 
.001834 
.001500 
.001500 
.001166 
.001500 
.001334 
.001500 
.003766 
.008567 
.004833 
.006000 
.006667 
.008333 
.008367 
.0233 
.0467 

Inch. 
0. 
0. 

Tfuh, 

0. 

Iniiialload. 
Elastic  limit. 

• 

Tensile  strength. 
Load  at  time  of  rapture. 

0. 
0. 
0. 
0. 
0. 
0. 



1 

9,846            40;000 

10  MM                ^"i   'MM 

.000300 

.000300 

10;  8S 
10,878 
10^824 
11,070 
,    11.316 
1    11.588 
11,808 
13.064 
12.300 
1%S46 
12;  792 
13,038 
13.284 
13,530 
13,776 
14,022 

16.744 
Ml  238 
16^728 
17.220 
17,712 
18,204 
18.608 
19.188 
16,400 

42,000 
43,000 
44,000 
45,000 
46,000 
^  47,000 
•  48,000 
40,000 
50.000 
51,000 
53,000 
53,000 
54.000 
55.000 
56.000 
.'i7,000 
58,000 
59.000 
60,000 
02,000 
64,000 
60,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 

.004733 

.004433 

.000800 

.005067 

"'' 

, 

General  sumtnary. 

Teaaileatrength  per  square  IdcIi  of  original  section pounds..      78,000 

Elastic  limit  per  sqnare  inch  of  original  section do —      39,000 

Elongation  per inel  after  rapture inch..      0.2167 

Shmgation  per  inch  under  strain  at  elastic  limit do 001233 

Rcdaetkm  in  diameter  at  point  of  rapture do...-         ,160 

Kedaetioo  in  area  after  rapture,  per  centum  of  original  section 48.9 

iViaitfon  of  rapture ".50  from  neck 

Character  of  broken  anrfiwe sUky,  with  slight  lamination 

fkmgatioDofiiiehaectiona ".39*,  ".13,  ".18 
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TESTS    OP   IRON   AND    STEEL 
No.  865. 


Marks,  BTib 

Diameter,  ".562. 

Sectional  area,  .248  sqaare  inch. 


Applied  loads. 

£loa/;ation 
porincb. 

Successive 
elongation 
per  inch. 

Total. 

Per  square 
incli. 

Poundt. 

Poundt. 

Inch. 

Inch, 

248 

1. 000 

0. 

0. 

1.240 

5,000 

.000133 

.000133 

2,480 

10,000 

.000300 

.000107 

3,  720 

15. 000 

.000433 

.  000133 

4,oeo 

20, 000 

.0006Q0 

.  000167 

0,200 

25.000 

.000767 

.000107 

7,440 

30,000 

.000933 

.000100 

8.080 

35.000 

.001133 

.000200 

8.»28 

30,000 

.001233 

.000100 

9.170 

37.000 

.001367 

.000134 

0.424 

38,000 

.002707 

.001400 

9,672 

39.000 

.004567 

.001800 

0,920 

40,000 

.005500 

.000038 

10,108 

41,000 

.000333 

.000833 

10, 410 

42,000 

.007233 

.000900 

10,064 

43,000 

.008233 

.001000 

10, 012 

44,000 

.000633 

.001400 

11.160 

45.000 

.010900 

.000867 

11,408 

46.000 

.011567 

.001067 

11.050 

47.000 

.012500 

.000933 

11,004 

48.000 

.013833 

.001333 

12, 152 

49,000 

.015000 

.001167 

12, 400 

50,000 

.016600 

.001600 

12.648 

51.000 

.017600 

.001000 

12,  800 

52,000 

.  018933 

.  001333 

13, 144 

53. 000 

.  020000 

.  001067 

13,302 

Si.OOO 

. 021067 

.001667 

13,640 

55.000 

.023600 

.  001933 

13,888 

56,000 

.023333 

.001733 

14.130 

57,000 

.027267 

.001934 

14,384 

58.00(^ 

.028967 

.001700 

14, 032 

59,000 

.030667 

.001700 

14,880 

60,000 

.001666 

15. 376 

62.000 

.038000 

.005067 

15,872 

64,000 

.042000 

.004000 

16.308 

66,000 

.048000 

.006000 

16,804 

68,  (KM) 

.055000 

.007000 

17.860 

70,000 

.005167 

.010107 

17.850 

72.000 

.0767 

.011533 

18, 352 

74,000 

.1000 

.  0.?33 

18,720 

75,480 

.1600 

.0600 

Pennanent 
set. 


Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000100 


.004100 


. 014567 


Successive 

permaiynt 

set. 


Inch, 


.000033 
.000067 


.004000 


.004783 


.005734 


Remarks. 


Initial  load. 


Elastic  limiL 


Tensile  streogth. 


Oeneral  summary. 

Tensile  strenijctk  per  square  inch  of  original  section pounds..       73,480 

Elastic  limit  per  square  inch  of  original  section do  ...       35.0tW 

Elongation  per  inch  after  ropture Snoh..       0.2333 

Elongation  per  inch  under  strain  at  elastic  limit do 00113^ 

Keduction  in  diameter  at  point  of  rupture do .  132 

Redaction  io  area  after  rupture,  per  centum  of  orieinal  section 41.^ 

Position  of  rupture ".4  from  middle  of  stem 

Character  of  broken  service silky,  slightly  granular 

Elongation  of  inch  sections «.26*,  ".81,  ".13 
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No.  864. 


JE3nuQeter,  ''.560. 

Sectional  area,  .246  square  inch. 


Applied  loodfl. 


Total. 


Pouiuiff. 
246 
1.230 
2,4«0 
3,690 
4,920 
6.150 
7. 380 
3,610 
8,8S6 
0,162 
8.S48 
61904 
6>640 
10,086 
10,332 
10.578 
10.824 
11,070 
11,316 
11.562 
11,808 
12.054 
12,300 
12.546 
12.792 
13.038 
13,284 
13,530 
13,776 
14,022 
14,268 
14,514 
14.760 
15,252 
15.744 
16.236 
16^728 
17,220 
17,712 
18,204 
18.686 
19.188 
10,400 


Peraqnare 
inch. 


Poundg. 
1.000 
5,000 
10,000 
1^000 
20,000 
25,000 
30,000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
^  47,000 
•  48,000 
40,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55.000 
56.000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
60,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78^000 


EloDgatlon 
per  tacb. 


Inch. 
0. 

.000100 
.000267 
.000433 
.000600 
.000767 
.000983 
.001067 
.001100 
.001133 
.001167 
.001233 
.001467 
.001800 
.002600 
.003000 
.005633 


.007233 

.008100 

.000433 

.010500 

.011633 

.012333 

.013600 

.014833 

.016667 

.018167 

.010667 

.020833 

.022333 

.023667 

.025167 

.028983 

.032500 

.037333 

.U43333 

.050000 

.058333 

.0667 

.0900 

.1367 


Saccessiye 
eloDgatlon 
per  Inch. 


Inch. 
0. 

.000100 
. 000107 
.000166 
.000107 
.000167 
.000166 
.000134 


.000033 
.000084 


.000284 

.000333 

.000700 

.001100 

.002033 

.000667 

.000933 

.000867 

.001333 

.001067 

.001133 

.000700 

. 001267 

.001233 

.001834 

.001500 

.001500 

.001166 

.001500 

.001334 

.001500 

.003760 

.003567 

.004833 

.006000 

.006667 

.008333 

.008367 

.0233 

.0467 


Pennanent 
set. 


SaccesfliTe 

permaneut 

set. 


Ineh. 


Tfuh, 


.004733 


.000800 


.004433 


.005067 


Iweroarks. 


Initial  load. 


SUwUc  limit 


Tensile  strength. 
Load  at  time  ot  rapture. 


General  mnunari/, 

Tensilestrengtli  per  square  iDch  of  orijcinal  section ponnds..      78.000 

Elastic  limit  per  square  inch  of  original  section do 39,000 

Elongation  per  inch  after  rapture Inch..      0'2167 

Elongation  per  inch  under  strain  at  elastic  limit do 001233 

Reduction  in  diameter  at  point  of  rapture do 160 

Redaction  in  area  after  rapture,  per  centum  of  original  section 48.9 

Position  of  raptuxe ".flOftomneck 

Character  of  broken  surface allkj',  with  slight  lamination 

Etongatlon  of  inch  sections ".39*,  ".13,  ".18 
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TESTS   OF   IRON  AND   STEEL. 


No.  867. 


Marks,  bV,m 

Diameter,  ".563. 

Sectional  area,  .25  sqnaro  incb. 


AppUcd  loads. 

Eloofcatlon 
per  inch. 

SaccoBsivo 
eloD^tion 
per  inch. 

Penunnont 

set. 

Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000067 

Suocessive 

ponuancnt 

set 

Kcmorka. 

Total. 

Persqiutre 
inch. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
23,000 
30.000 
35,000 
36,000 
37.000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48.000 
40.000 
50,000 
51,000 
52, 000 
53,000 
54,000 
5.-).000 
.'iO.OOO 
57,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
08,000 
70,000 
72,000 
74,000 
74,400 

Poundi. 
250 
1,250 
2,600 
3,750 
5,000 
0.250 
7,500 
8,750 
9,000 
9,250 
2.500 
0,750 
10,000 
10,250 
10,500 
10,750 
11.000 
11,250 
11,600 
11,750 
12,000 
12,250 
12,500 
12.750 
13.000 
18,250 
13.500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18.500 
18,000 
16,200 

Inch. 
0. 

.000183 
.000267 
.000433 
.000600 
.000733 
.000900 
.001067 
.001400 
.  002.500 
.005000 

.006600 

.  007067 

.008033 

.000333 

.0103.^1 

.011500 

.013533 

.014133 

. 015167 

.010500 

.018000 

.019000 

.020400 

. 021067 

.  023733 

.  025500 

. 027607 

.  020167 

.031167 

.032607 

.035667 

.040500 

.046333 

.053000 

.062333 

.075667 

.0033 

.1300 

.1767 

Inch, 
0. 

.000133 
.000134 
.000166 
'    .000107 
.000133 
.000107 
.000167 
.000333 
.000900 
.002700 
.000033 
.000607 
.001067 
.000360 
.001300 
.001000 
.001167   ' 
. 002033 
.000600 
.001034 
.001333 
.001500 
.001000 
.  001400 
.001267 
.002006 
.001767 
.002167 
.001500 
.002000 
.001600 
.003000 
.004833 
.005833 
.006667 
.009333 
.013334 
.  017633 
.0367 
.0407 

Inch, 
0. 

iDiUalload. 
Elastic  limit 

Tensile  strength. 
Load  at  time  of  rapture. 



.000033 
!  000034 

.005200 

.005133 

.000933 

.004733 

.010107 

.000234 

General  eummarif. 

Tensile  strength  per  square  inch  of  orijcinal  section pounds..    74^400 

Elastic  limit  per  snaare  inch  of  original  section do...    35,000 

Elongation  per  inch  after  rupture inch..    0.9067 

Elongation  per  inch  under  strain  at  elastic  limit do...  ^001087 

Keduction  in  diameter  at  pointof  rupturo , do...       .  153 

Reduction  in  area  after  rupture,  per  centum  of  original  section ,... 47.2 

Position  of  rupture l^ftoameck 

Character  of  broken  surface ailkv 

Elongation  of  inch  sections ".40*  ,"^,".16 
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No.  866. 


I>iameter,  ''.664. 

SectioDal  urea,  .25  square  inch. 


JlLppIled  loads. 


I^otal. 


250 
1,250 
2,500 
3.750 
5.000 
6.230 
7.500 
I  «,7S0 
0.000 
9.250 
0.500 
9,750 
10.000 
'  10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
,  12,000 
12,250 
12,500 
12,750 
13,000 
13.250 
I  13,500 
13,750 
14.000 
14,250 
14,500 
14.750 
15.000 
15,500 
16.000 
16,500 
17.000 
17,500 
18.000 
18.500 
18,680 


Per  saaare 
incn. 


Pounds. 
l,C0O 
5,000 
10,000 
1>,000 
20,000 
25,000 
30,000 
35,000 
36,000 
37.000 
38,(100 
39,000 
4O,Q0O 
41,000 
42,000 
43,000 
44,000 
4o,000 
46,000 
47.000 
48,000 
40,000 
50,000 
51,000 
5:2,000 
53,000 
54,000 
53,000 
56.000 
57.000 
58,000 
59.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
74,720 


EloDKation 
per  inch. 


Jneh, 
0. 

.000133 
.000333 
.000467 
.000000 
.000767 
.000033 
.001100 
001233 
.001633 
.003267 
.004467 
.005667 
.006133 
.007000 
.008067 
.009333 
.010333 
.  011167 
.012000 
.013600 
.014667 
.016100 
. 017167 
.018267 
.019567 
.021500 
.029500 
.025000 
.036500 
.028233 
.029733 
.031033 
.036667 
.041000 
.047607 
.035333 
.005333 
.0767 
.1067 
.1333 


HnoceBsive 
olongation 
per  inch. 


Inch, 
0. 

.000133 
.000200 
.000134 
. 000133 
.  000167 
.000106 
.000167 
.000133 
.000400 
.001634 
.001200 
.  001200 
.000466 
.000867 
.001067 
.  001260 
.001000 
.000834 
.000833 
.001000 
.001067 
.001433 
.001067 
.001100 
.001300 
.001933 
.002000 
.001500 
.001600 
.001733 
.001600 
.002200 
.004734 
.004333 
.006667 
.007666 
.010000 
.  011307 
.0300 
.0260 


Permanent 
set. 


Inch. 


.000033 
.000033 
.000033 
.000067 
.000067 
.000067 


.004233 


.008767 


.014233 


Sncceeaive 

permanent 

set- 


Kemarks. 


Inch. 


.000033 
0. 
0. 

.000034 
0. 
0. 


Initial  load. 


Elastic  limit. 


.004160 


.004534 


.005466 


Tensile  strength. 


General  summary, 

TensUe  strength  per  sqnare  inch  of  original  section pounds..      74,720 

Elastic  limit  per  square  inch  of  orifiinaT  section do  ...      35,000 

Elongation  perinohafter  mptnre inch..      0.1667 

Ekngation  per  inch  nnder  strain  at  elastic  limit do  ...    .001100 

Sedoetion  in  diameter  at  point  of  mptnre , do oOi 

Bedaetion  in  area  after  mptare,  peroentnm  of  original  section 30.6 

Pocition  of  rnpture ".4  from  middle  of  stem 

Character  of  orohen  snrfisce,  granular,  60  per  centnm ;  dull  silky,  40  per  centum ;  cracks  opened  In 

the  cylindrical  surface  in  IJie  vicinity  of  the  place  of  rupture. 
Ekngation  of  inch  aectUms ''.IS,  ".27%  'MO 
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Marks,  b®t,o 

Diameter,  ''.663. 

Sectional  area,  .25  square  inch. 


Jfo.  766. 


Applied   loads. 

MO 
DCOc 


Total, 


Pounds. 

250 

1.250 

2,500 

3.750 

5,000 

0,250 

7.600 

8,750 

0.0U0 

0.250 

0,500 

0,760 

10.000 

10,250 

10,500 

10, 730 

11,000 

1  y,  250 

11.600 

11,750 

12,000 

12.250 

12.500 

12,760 

1.1, 000 

13,250 

13,600 

13,750 

14,000 

14,260 

14,500 

14,750 

15. 000 

15.500 

16,000 

10,600 

17,000 

17,600 

18,000 

18,500 

19,000 

19,600 

20.000 

20,200 

17,000 


Per  Hoaare 

IDCT 


Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
36,000 
30,000 
37,000 
SH,000 
:t9,000 
40,000 
41,000 
42,000 
.43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
62,000 
53,000 
54,000 
65, 000 
56,000 
57,000 
58,000 
59.000 
00.000 
•2,000 
04,000 
60,000 
08,000 
70,000 
72.000 
74.000 
76,000 
78,000 
80,000 
80,800 


EloDsaiion 
perlDch. 


Inch. 
0. 

.OUOIOO 
.000233 
.000367 
.000533 
.000700 
.000807 
.001033 
.001067 
.001133 
.001107 
.001200 
.  001233 
.001267 
.003233 
.004133 
.005000 
.005867 
.007433 
.007733 
.008683 
.000438 
.010667 
.011600 
.012600 
.018667 
.016C00 
.016233 
.017333 
.018100 
.019833 
.021133 
.022533 
.020167 
.020333 


.037383 

.041700 

.047697 

.054788 

.063600 

.077833 

.1133 

.1867 


Succeasive 
eloDfcation 
per  inch. 


Ineh. 

0. 

.000100 
.000188 
.000134 
.000166 
.000167 
.000167 
.000166 
.000034 
.000066 
.000034 
.000038 
.000033 

*.  000084 
.001966 
.030900 
.000867 
.000867 
.001566 
.000300 


.000900 
.00)234 
.000033 
.000900 
.  001167 
.001588 
.001033 
.001100 
.001067 
.001433 
.001300 
.001400 
.003634 
.  003166 
.004000 
.004000 
.004367 
.005067 
.007066 
.008867 
.013733 
.036967 
.0734 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.004233 


SacceaaiTe 

permanent 

set. 


Ineh. 


.004288 


.004507 


Semarka. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 
Load  at  time  of  mptare. 


GcHcral  Bummary. 

Tensile  strength  per  square  inch  of  oriffinal  section pounda..      80,800 

Elastic  limit  per  saaare  inch  of  original  section do  —      4i,_000 

Elongation  per  inch  after  rupture inch..      0.2397 

Elongation  per  inch  under  strain  at  elastic  limit do U01287 

Reduction  in  diameter  at  point  of  rupture   do 143 

Reduction  In  area  after  rupture,  percentum  of  original  section 44.6 

Position  of  rupture at  middle  of  Bten 

Character  of  broken  surface granular,  60  per  centum;  silky,  40pcr  centain 

Elongation  of  inch  sections ".14,  ".42,*  ".15 
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Marks,  B«r?i 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


No.  767. 


▲ppltod  loads. 

£lo]i^tlo]i 

Sooo^Mive 
elODgatlon 
per  inch. 

set 

Saecessive 
eet. 

Total. 

Per  noaxe 
inob. 

per  inch. 

Remarks. 

Pomndt, 

250 

1.250 

2;  500 

1»759 

9^009 

6;  250 

7.509 

8,750 

81900 

9,250 

9,500 

81799 

lOiOOO 

101299 

10;  909 

10;  759 

11,090 

11,250 

11,600 

11,799 

uooo 

12;  290 
12,509 
12,790 
12,900 
18,250 
13,500 
12,759 
14*000 
14.259 
14»S99 
14,750 
15^000 
l\90O 
1«;990 
19;  900 
17,900 
17.909 
18;  900 
18;  800 
19; 900 

ss 

P&WI4U. 
1,000 
5.000 
10,000 
15.000 
20,000 
25.000 
80,000 
85,000 
86,000 
87,000 
88,000 
89L000 
40,000 
41.000 
42.000 
43,000 
44,000 
45.000 
46,000 
47,000 
48.000 
49.000 
50.000 
51,000 
92,000 
53,000 
64.000 
56,000 
66,000 
S7,00O 
58^000 
59.000 
90,000 

ri,ooo 

94,000 
90,000 

981000 
70.006 
72,000 
74.000 
79,000 
78;  000 
90^000 
90^820 

IndL 
0. 

.000100 
.000200 
.000400 
.000567 
.000700 
.000900 
.001083 
.001007 
.001100 
.001138 
.001167 
.001238 
.001300 
.002807 
.004167 
.005433 
.006288 
.00TC67 
.006100 
.000400 
.010300 
.011588 
.012467 
.018200 
.014067 
.015667 
.016838 
.018338 
.019667 
.020733 
.022000 
.028933 
.027167 
.030733 
.034767 
.039838 
.045000 
.051883 
.058033 
.070000 
.0933 
.1300 
.1700 

Inch. 
0. 

.000100 
.000100 
.000200 
.000107 
.000133 
.000200 
.000133 
.000034 
.000033 
.000033 
.000034 
.000066 
.000067 
.001567 
.001300 
.001266 
.000800 
.  .001034 
.000838 
.001300 
.000900 
.001238 
.000984 
.000783 
.000667 
.001600 
.001166 
.001500 
.001334 
.001066 
.001267 
.001933 
.003234 
.003566 
.0M034 
.004566 
.005667 
.006833 
.008000 
.010667 
.0233 
.0367 
.0400 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh, 
0. 

Initial  load. 

Elastio  limit 
Tensile  strength. 

0. 

.004533 

.004533 

.009633 

.005100 

General  aummary, 

slmiKth  per  square  inch  of  original  aeotion pounds..      80,820 

s  limit  per  square  inch  of  original  section do 41,000 

£loBga4ion  per  inen  after  mptnre loch..      .02300 

""^         "  o  per  Inch  under  strain  at  elastio  limit do...      .00300 

I  la  diameter  at  point  of  rapture do...         .114 

BedoeliiOB  in  ana  alter  rupture,  per  centum  of  original  Boction  30.4 

PoaitiOB  of  rupture ".25  fh)m  middle  of  stem 

Charaeter  of  broken  surface. silky,  cracks  developed  in  cylindrical  surface  of  stem 

ISIongatinn  of  inch  sections. .".19,"M*,".19 

8.  Ex.  36 8 
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Marks,  m",'^ 

Diameter,  ".663. 

Sectional  area,  .25  square  incb. 


TESTS   OF   lEON  AND   STEEL. 
No.  768. 


Applied  loads. 

Elongation 
per  Inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Snocessive 
set 

Total. 

Per  square 
inch. 

Pounda. 

250 

1,250 

2,600 

3,750 

5,000 

6.250 

7,500 

8,750 

9.000 

9. 250 

9,500 

9,750 

10,00t 

10,250 

10, 600 

10,750 

11,000 

11.250 

11,500 

11, 750 

12,000 

12.250 

12,500 

12,750 

13, 000 

13,  250 
13,500 
13,750 

14,  000 
14,250 
14, 500 
14,750 
15,000 
15,500 
16,000 
16,600 
17, 000 
17,600 
18,000 
18,600 
19.000 
19,600 
20,  000 
20.600 
20, 960 
19, 600 

Pounda. 
1,000 
5,000 
10, 000 
15,000 
20, 000 
25,  000 
30, 000 
35,000 
36.  000 
37.000 
38,000 
39,000 
40,000 
41.000 
42,000 

43,  OUO 

44,  000 
45.000 
46,000 
47, 000 
48,000 
49, 000 
50,000 
61.000 

52,  000 
63.000 
54,000 
55,000 
56,000 
57,000 
58, 000 
59, 000 
60,000 
62,000 
64,000 
66,000 
68, 000 
70, 000 
72, 000 
74.000 
76  000 
78,000 
80.000 
82,000 

53,  840 

Inch. 
0. 

.000133 
.  000267 
.  000400 
.  000507 
.  000733 
.000900 
.  001067 
.  001100 
.  001133 
.001133 
.001167 
.001200 
.  001238 
.  0f)1267 
. 001300 
.  001367 
.  001400 
.  001833 
.  002933 
.005667 
.006867 
. 007600 
.008400 
.  009067 
.  010000 
.011400 
.012367 
.  013500 
.  014567 
.016933 
.  017000 
.018433 
.021033 
.  024067 
.027667 
.  030700 
.  034667 
.039167 
.  044333 
.051167 
.  059000 
.  070667 
.0967 
.1433 

Iwh. 
0. 

.000133 
. 000134 
.  000133 
.000167 
.  000160 
.  000167 
.  000167 
. 000033 
.000033 

a 

.000034 
.000033 
.  000033 
.000034 
. 000033 
.000007 
.000033 
. 000433 
.001100 
. 002734 
.001200 
.000783 
.000800 
.  000667 
.000933 
.001400 
.000967 
.  001133 
.001067 
.001866 
.001067 
.001433 
.002000 
.  003034 
.  003600 
.003033 
.003967 
.004500 
.  005166 
.006834 
.  007833 
.  011667 
.  026033 
.0466 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elastic  Umit. 

Tensile  strength. 
Load  at  time  of  rapture^ 

0. 

.000067 

.000067 

.005767 

.005700 

General  suntmai^/. 

SpeciAc  graTlty 7.R664 

Hardness 13.85 

Tesile  strength  per  sqnare  inch  of  original  section poiiids.I      83,840 

Elastic  limit  per  so aare  inch  of  original  section do 45  OOO 

Elongation  per  inch  after  mptnre inch  .      0.1867 

Elongation  per  inch  under  strain  at  elastic  limit do., I!    .001400 

Keduction  in  diameter  at  point  of  rupture do.".    *     .098 

Reduction  in  area  after  rupture,  per  centum  of  original  section ....'..'....  I .    *         30  6 

Position  of  rupture....     ".1  from  middle  of  stein 

Character  of  broken  surface granular,  radiating  fh>m  a  small  dull  spot  at  the  oiroumference 

Elongation  of  inch  sections //.jg;^  ".29*,  ".15 
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No.  769. 

Marks,  j|£t) 

Diiuneter,  "M4:. 

Sectional  area,  .25  sqaare  inch. 


AppUed  loads. 


TotaL 


PoTMIUtfe 

incL 


EloDffatioii 
per  mclLi 


SoccewiTe 
eloDf^ation 
per  Inch. 


Permanent 
set. 


SnocessiTe 
permanent 


Remarks. 


Pomnds. 

290 

1,250 

2.500 

3,750 

ft.  000 

8»2S0 

7.500 

8^750 

9,000 

9,»0 

9,500 

S.760 

10.000 

10.250 

10.500 

10,750 

11,000 

11.250 

11,500 

11,750 

u;ooo 

12.250 
12.500 
1Z750 
12.000 
13,250 
11.900 
13,750 
14,000 
K250 
14,500 
14*750 
15,000 
15,500 
ICCNIO 
10,500 

I  17,000 
17.500 
18,000 
18.500 
19.000 
10^500 
20^000 

,  20t3W 
2t000 
«,400 

-  u^aoe 

I 


Pavndt. 
1,000 
NOOO 
10,000 
15.000 
20,  coo 
25.000 
30,000 
35,000 
88,000 
87,000 
88,000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
48,000 
47.000 
48.000 
49,000 
50.000 
51,000 
52.000 
53,000 
54,000 
55,000 
58,000 
57,000 
58.000 
80,000 
80,000 
82.000 
84,000 
08,000 
68,000 
70,000 
72,000 
74.000 
78.000 
78,000 
80,000 
8%000 
84,000 
85,840 


JndL 
.000100 


.000587 
.000700 


.001000 
.001033 
.001087 
.001100 
.001133 
.001187 
.001200 
.001233 
.001267 
.001300 
.081888 
.001387 
.003187 
.008200 
.008500 


.007787 
.008467 
.009800 
.010700 
.  011767 
.012887 
.013833 
.015067 
.018100 
.017433 


.022400 
.025087 
.028433 
.081687 


.040800 

.045000 

.051338 

.061167 

.070887 

.1033 

.1400 


JndL 
.000100 


.000167 
.000167 
.000133 
.000200 
.000100 
.000033 
.000084 
.000033 
.000038 
.001/034 
.000038 
.000033 


Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Ineh: 


Initial  load. 


.000033 


.001800 
.003033 
.000300 
.000707 
.000500 
.000700 
.001333 
.000000 
.001007 
.001100 
.000968 
.001234 
.001033 
.001333 
.0029(10 
.002087 
.002667 
.003368 
.003234 
.001168 
.004767 
.004400 
.006333 
.009834 
.009500 


.0367 


.000083 


.000033 


Elastic  limit 


.005500 


.005487 


Tensile  strength.  I 

Load  at  time  of  rupture,  i 


General  summary, 

Teoaile strength  per  aquore inch  of  original  section pounds..      85,840 

Elaatie  limit  per  sanare  inch  of  original  section do 46^000 

Mimgation  per  Inch  after  mptnre inch..      0.2567 

JBoaiation  per  inch  under  strain  at  elastic  limit do 001387 

BediTCCioa  in  diameter  at  point  of  mpture do 154 

Reduction  in  area  after  roptore,  per  oentnm  of  original  section 47.2 

Paaition  of  rapture 'M  from  middle  of  stem 

Ckftraeter  of  broken  snrfiMe silky 

1  of  faich  sections ".21.  ".41*,  ".15 
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Marks,  j|S*M 


No.  770. 


-" 7  J4  X,  M 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


PersqaaTO 
inch. 


EloDfcation 
per  inch. 


SnooeasiTe 

elongation 

per  inch. 


Ptormanent 
set. 


SncoeaaiTe 
permanent 


Bemaika. 


Pounds. 
250 
1,250 
2.500 
8.750 
6,000 
0,250 
7.500 
8,760 
0,000 
0,250 
9.600 
9,750 
10.000 
10. 250 
10,600 
10,750 
11.000 
11.250 
11,500 
11,730 
12,000 
12.260 
12,600 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,260 
14,600 
14,760 
15,000 
15,600 
16.000 
16,600 
17,000 
17.600 
18.000 
18,500 
19,000 
19.500 
20,000 
20.600 
21,000 
21,600 
21,770 
19.600 


Pounds, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80.000 
85,000 
36.000 
87,000 
38,000 
89,000 
40,000 
41,000 
42.000 
48,000 
44,000 
45.000 
46.000 
47.000 
48.000 
49.000 
60,000 
61.000 
62.000 
63,060 
64.000 
65,000 
56.000 
67.000 
68,000 
59.000 
60,000 
02,000 
64.000 
.  66.000 
68,000 
70,000 
72,000 
74,000 
70,000 
78.000 
80,000 
82,000 
84,000 
86,000 
87,080 


Inch. 
0. 

.000007 
.000207 
.000400 
.000667 
.000733 
.000807 
.001033 
.001067 
.001067 
.001100 
.001183 
.001107 
.001200 
.001233 
.001267 
.001300 
.001333 
.001600 
.002000 
.008267 
.004733 
.006367 
.007267 
.007700 
.008267 
.009400 
.010333 
.011400 
.012333 
.  013333 
.014067 
.015500 
.017700 
.  020167 
.022667 
.025333 


.  031700 
.035500 
.  030333 
.044667 
.050833 


.0C8067 

.0900 

.1183 


Ineh. 

0. 

.000007 
.000200 
.000188 
.000167 
.000160 
.000134 
.000100 
.000034 

0. 


0. 


Initial  load. 


.000033 
.000034 
.000038 
.000038 
.000084 
.000083 
.000033 
.000267 
.000400 
.001267 
.001466 
.001034 
.000900 
.000438 
.000567 
.001183 
.000938 
.001007 
.000988 
.001000 
.000784 
,001433 
.002200 
.002407 
.002500 


Elaatlo  limit 


.004507 


.002900 
.008407 
.003800 


.005334 
.000100 
.007500 
.010384 
.021333> 


TenaUe  atrength. 
Load  at  time  of  niptaie. 


General  summary » 

Tenalle  strength  per  square  Inch  of  oriffinal  section ponnda..      87,060 

Elastic  limit  per  square  inch  of  original  section do....      45.000 

Elongation  per  inch  after  mpture inch..      0.1767 

Elongation  per  inch  nndoT  strain  at  elastic  limit do 001383 

Redaction  In  diamater  at  point  of  mptare do 144 

Rednction  in  area  after  mptare,  per  centom  of  original  section 44.6 

Position  of  ruptnre ".0  from  neck 

Character  of  broken  snrfkce rflky 

Elongation  of  inch  aectlona , ".SO*,  ".16,  ".08 


JBr^e^cJ^ 


%^Kit»z^Z& 


/S,%^9fif "•! 
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Marks,  b""i 

Diameter,  ^'..563. 

Sectional  area,  .25  sqaaie  inch. 


No.  847. 


?n^ 

SnooeMlTe 
elongation 
per  inch. 

aet. 

SnooeaaiTc 
permanent 

aet. 

Bemarka. 

Tbftid. 

Peraqure 

Poundt. 
250 
1.2M 
2.800 
8,750 
5,000 
0.260 
7,500 

I\nmda. 
1,000 
5.000 
10,000 
15^000 
20.000 
25,000 
80,000 
85,000 
30,000 
37,000 
88,000 
89,000 
40,000 
41,000 
4%  000 
43.000 
44.000 
45,000 

^SS 

48,000 

49.000 

50,000 

51,000 

52,000 

58,000 

54.000 

55,000 

60,000 

57,000 

68,000 

69^000 

00,000  ^ 

62,000 

64,oro 

60,000 
68,000 

70,000 
72:000 
73,840 

JndL 
0. 

.000138 
.000807 
.000433 
.000000 
.000788 
.000900 
.001007 
.001100 
.001183 
.001167 
.001200 
.001288 
.001207 
.001800 
.001367 
.007333 
.008400 
.009167 
.010000 
.011500 
.013133 
.014167 
.014983 
.016667 
.018267 
.020000 
.021400 
.023100 
.025000 

!030000 

.032883 

.037167 

.042883 

.049888 

.058883 

.0667 

.0900 

.1507 

Inch, 
0. 

.000188 
.000184 
.000166 
.000167 
.000188 
.000107 
.000167 
.000063 
.000088 
.000084 
.000038 
.000033 
.000034 
.000038 
.000067 
.005066 
.001007 
.000767 
.000833 
.001500 
.001638 
.001034 
.000706 
.001784 
.001600 
.001733 
.001400 
.001700 
.001900 
.003COO 

.002333 

.004834 

.005666 

.007000 

.009000 

.007807 

.0233 

.0067 

Inek. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

Initial  lead. 
Blaatio  limit 

Tenaile  atrength. 
Load  at  time  of  mptnie. 

8,750 
9,000 
9,250 
9,500 
9,750 
10,000 
10.250 
10,600 
10,760 
11,000 

0. 

11.250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,260 
13.500 
13,750 
14,000 
14,250 
14,600 
14,750 

.006833 

.006838 

.012333 

.005600 

15,000 

15,500 
16.000 
16,500 
17,060 
17,500 
18.000 
181460 
10.200 

Oeneral  aummarif, 

TenaOeainngth  per  aqnnre  inch  of  ofigiiial  Motion ponnda..       78,840 

Elasdo  limit  per  aqnare  inch  of  original  aection do —       49,000 

Elongation  perinea  after  raptore inch..       0.2400 

£loBgatioa  per  inch  onder  atrain  at  elaatic  limit do 001367 

Bednetion  in  diameter  at  point  of  roptare do....  .143 

Kednctioninareaaflerniptare,per  centum  of  original  aection 44.6 

Poaition  of  niptnre middle  of  atem,  oblique 

Chancter  of  broken  suffaoe ailky 

Skmgatkmof  inchaoettana •.- ".16,  ".40*. 'MO 
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No.  848. 
Marks      ®  '^" 

iUctlKS,  BT5O 

Diameter,  ".564. 

Sectional  area,  .25  8qaare  inch. 


Applied  loMls. 

Elongation 
per  inch. 

Sncceesive 
elongation 
per  inch. 

Permanent 
set. 

Sncceesive 
set. 

BemarkB. 

Total. 

Per  square 
inch. 

Poundt. 
260 
1,250 
2,500 
3,750 
5,000 
6,250 
7,500 
8,750 
9.000 
9,250 
9,500 
9,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11.750 
12,000 
12,250 
12.500 
12, 750 
13.000 
13,250 
13,500 
13,750 
14,000 
14.250 
14,500 
14,750 
15.000 
15, 500 
16, 000 
16,500 
17.000 
17,500 
18,000 
%18,500 
18,990 
16,300 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43.000 
44, 000 
45,000 
46,000 
47,000 
48.000 
49.000 
60,000 
51,000 
52, 000 
53,000 
54,000 
65,000 
56,000 
57,000 
58,000 
59.000 
60,000 
62.000 
64,  000 
66.000 
68,000 
70,000 
72, 000 
74,000 
75,960 

Inch, 
0. 

.000183 
.000300 
.000433 
.000633 
.000733 
.000900 
.  001033 
.001067 
.001100 
.  001167 
.001200 
.001267 
.004467 
.006733 
.  007433 
.008300 
.009267 
.010567 
. 011467 
.013100 
.  013933 
.015867 
.  016800 
.  017433 
.  008733 
.020333 
.021933 
.  023933 
.024333 
.  027333 
.029500 
.031500 
.036167 
.  041000 
.047833 
.  055167 
.0667 
.0833 
.1100 
.1700 

Inch. 
0. 

.000133 
.000167 
.000133 
.000200 
.000100 
.000167 
.000133 
.000034 
.000033 
.000067 
.000083 
.000067 
. 003200 
.  002266 
.000700 
.000867 
.000967 
.001300 
.000900 
.001633 
.000833 
.  001934 
.000483 
.001133 
.  001300 
. 001600 
.001600 
.002000 
.000400 
.003000 
.002167 
.  002000 
.004667 
.004833 
.  006333 
.  007884 
.011533 
.0166 
.0267 
.0600 

Inch. 
0. 
0. 
0. 
0. 

0. 

.000033 
.000033 
.000067 

Inch. 
0. 

Initial  load. 
Elastic  Umit 

Tensile  strength. 

Load  at  time  ot  mptare. 

f — 

**".*6o6o38" 
a 

.000034 

.000133 

.000066 

.  007600 

.007467 

.  013967 

.006367 

* 

General  summary. 

Tensile  strenjpth  per  square  inch  of  original  section pounds..       75, 9€0 

Elastic  limit  per  square  inch  of  original  section do 40.  OOo 

Elongation  per  inch  after  rupture inch..        0.2667 

Elongation  per  inch  under  strain  at  elastic  limit do 001267 

Keduction  in  diamdter  at  point  of  rupture do....  .  164 

Reduction  in  area  after  rupture,  per  centum  of  original  section 49.7 

Position  of  rupture ".5  fh)m  middle  stem 

Cliaracter  of  broken  surface silky  ;  cupshMed  end 

Elongation  of  inch  sections ".27,  ".36*,  ".17 


TESTS   OP  IRON  AND   STEEL. 


119 


No.  849. 

Diameter,  ''.564. 

SectioBal  area,  .25  sqaare  inch. 


Elongation 
perlmch. 

SnoceMive 

elongation 

per  inch. 

Permanent 
set 

Successive 

permanent 

set. 

Remarks. 

TotaL 

Per  square 
inch. 

Pounds. 
250 
1,250 
2.500 
3.750 
ShOOO 
8,250 
7.500 
8.750 
2,000 
0.250 
81500 
0.750 
10,000 
10,250 

Povndt. 
1.000 
5.000 
10,000 
15,000 
20.000 
25,000 
90,000 
35.000 
38,000 
37,000 
88,000 
88.000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
40.000 
50.000 
51.000 
52.000 
63,000 
54,000 
65,000 
50,000 
57.000 
58.000 
50.000 
00,000 
02.000 
04. 000 
86L00O 
08,000 
70.000 
72,000 
74,000 
76.000 
76.210 

Inch. 
0. 

.000133 
.000^ 
.000400 
.001)533 
.000700 
.000807 
.001033 
.001067 
.001100 
.0OU33 
.001167 
.001200 
.001233 
.001800 
.002800 
.005500 
.000033 
.008433 
.000000 
.000633 
.011000 
.012400 
.018733 
.014733 
.015738 
.017000 
.018033 
.021067 
.022333 
.023667 
,025207 
.027400 
.031667 
.036333 
.041333 
.048333 
.056607 
.0667 
.0000 
.1300 
.1667 

Inch. 
0. 

.000133 
.000134 
.000133 
.000133 
.000107 
.000187 
.000166 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067 
.001500 
.002700 
.001433 
.OOl.MX) 
.000567 
.000833. 
.001107 
.001400 
.001333 
.001000 
.001000 
.001867 
.001338 
.002134 
.001266 
.001384 
.001600 
.002133 
.004267 
.004066 
.006000 
.007000 
.008334 
.010033 
.0233 
.0400 
.0367 

IneK 

S: 

0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 

.000033 
...       .  . 

.000033 

lolsoo 



Elastic  Umit. 

Tensile  strength. 
Load  at  time  of  rupture. 

10.730 

11,000 

11,250 
11,500 

.005400 

.005367 

11,750 



liooo 

S2SO 

;   nsoo 
1^760 

.010600 

.005200 

13^000 
13,250 
13.560 
13^750 
14,600 
M,2S0 
14.500 
14.750 
ISgOOO 
15k  500 
10^000 
16^500 
17,000 
17.500 
18,000 
1^800 
181000 
18,000 

1 

1 

.:::::::.::  1:::::::::::. 

1 

1 

:    17,500 

1 

1 ' 

General  summary, 

Teosfle  strength  per  sqoare  inch  of  original  section pounds..      76,240 

iriastk  limit  per  sonare  inch  of  original  section do....      42,000 

■Bwigrtion per  inch  after roptare inch..      0.2300 

SloBcadoD  per  inch  under  strain  at  elastic  limit do 00I30O 

Sadiution  in  diameter  at  point  of  rupture ., do 104 

Bedoction  in  area  after  raptnre,  per  centum  of  original  section. 33. 5 

PosttSon  of  rapture ".4  from  middle  of  stem 

Cfaaiaeter  of  broken  enrfbce granular,  radiating  from  dull  spot  at  circumference 

WoQtstian  of  inch  seetknia ".  18,  ".  35*,  ".  16 
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Marks,  H'?;i 


No.  850. 


Diameter, '  .564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

SacoemiTe 
elongation 
per inch. 

Permanent 
set. 

SncceeslTe 
set 

Bemarks. 

ToUI. 

Persqiiaro 

Pounds. 
2rK) 
1,250 
2,!i00 
3,750 
5,000 
6,250 
7,500 
8.750 
9,000 
9.250 
0,500 
9.750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,2.50 
12,500 
12, 750 
13,000 
13, 250 
13.500 
13.750 
14.000 
14,250 
14.500 
14.750 
15.  OCO 
15,500 
16,000 
16.500 
17,000 
17,500 
18.000 
18,500 
19,000 
10,500 
19,940 
17,600 

Pounds, 
1,000 
5.000 
10,000 
15.000 
20.000 
25,000 
30,000 
35,000 
36,000 
87.000 
38,000 
39.000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,WJ0 
46,000 
47,000 
48.000 
49,000 
50,000 
51.000 
52,000 
63,000 
54,000 
65,000 
50,000 
67,000 
58,000 
59,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
79,760 

InolK. 
0. 

.000133 
.000300 
.000433 
.000600 
.000767 
.000933 
.001067 
.001100 
.001133 
.001167 
.001200 
.001238 
.001267 
.001800 
.001333 
.001367 
.001400 
.001667 
,002233 
.008788 
.005500 
.008500 
.009000 
.009933 
.011867 
.012667 
.013783 
.  015100 
.016367 
.018000 
.019167 
020867 
.  024000 
.027687 

.041533 

.049000 

.057167 

.070667 

.0900 

.1500 

Insk, 
0. 

.000133 
.000167 
.000133 
.000167 
.000167 
.000166 
.000184 
.000033 
.000038 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000038 
.000267 
.000606 
.001500 
.001767 
.003000 
.000500 
.000938 
.001434 
.001800 
.001066 
.001367 
.0U12C7 
.001633 
.001167 
.001700 
.003133 
.003667 
.004566 
.C04100 
.005200 
.007467 
.(H)8167 
.013500 
.019333 
.0600 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

JndL 
0 

Initial  load. 

• 
Slastio  limit 

Tensfle  strength. 

Load  at  time  of  mptara. 

.000007 

.000007 

.000067 

0. 

.000067 

.000000 

, 

GeMToX  9WBMMLry* 


Tensile  strength  per  square  inch  of  original  section pounds.. 

Elastic  limit  per  sanare  inch  of  original  aeotion do.... 

Elongation  per  inch  afler  niptare inch.. 

Elongation  per  inch  onder  strain  at  elastic  limit do 

Reduction  in  diameter  at  point  of  mptare do.... 

Itcduction  in  area  after  ruptare,  per  oentnm  of  original  section ww.  -w 

Position  of  ruptnre ".75  fVomneck 

Character  of  broken  sarffice grannlar,  radiating  fh>m  a  dnllspot  at  the  drcnmfereiioa 

Elongation  of  inch  sections ".83*,  ".18,  ",U 


70.700 
45.000 
0.1967 
0O14OO 
.114 
36.4 


Marks,  ^?S 

Diameter,  ''.563. 

Sectional  area,  .25  square  inch. 


TESTS   OF   IBON   AND   STEEL. 
No.  851. 
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Applied  iMidi. 

Blonntion 
per  inch. 

SneoeeaiTe 
eloDgatlon 
perlnoh. 

Pemuukent 
set. 

SoooeedTe 
permanent 

Remarks. 

TotaL 

Peraqoftre 
inoh. 

250 
1,250 
2.600 
8.750 
5.000 
6,280 
7600 
8,750 

1,000 
5,000 

10,000 
15,000 
20,000 
25.000 
30,000 
35.000 
80,000 
87,000 
38;O0O 
30,000 
40.000 
41,000 
42.000 
43,000 
44,000 
49^000 
46.000 
47,000 
48.000 
40,000 
50.000 
51,000 
58,000 
63.000 
54.000 
55.000 
56.000 
57.000 
58.000 
50,000 
60,000 
62,000 
64.000 
0^000 
68,000 

%% 

74,000 
76,000 
79,000 
80.000 
8^000 
83,000 

JfuA. 
0. 

.000138 
.  000833 
.000467 
.000633 
.000788 
000867 
.001063 
.001067 
.001100 
.001188 
.001183 
.001167 
.001367 
.001800 
.001833 
.001333 
.001367 
.001400 
.001433 
.001467 
.001500 

;002583 

;008333 

.000667 

.011333 

.012000 

.012833 

.013067 

.015338 

.018067 

.021383 

.024167 

.027600 

.031667 

.036833 

.041288 

.047400 

.055500 

.0633 

.0038 

.1200 

JfuA. 
0. 

.000188 
.000200 
.000184 
.000166 
.000100 

.000060 

!o00088 
.000063 

0. 

.000034 
.000100 
.000038 
.000033 

0. 

.000084 
.000083 
.000033 
.000084 
.000033 
.000667 
.000466 
.001767 
.001638 
.002400 
.001334 
.001606 
.000067 
.000633 
.000884 
.001666 
.002784 
.003266 
.002834 
.003438 
.004067 
.004666 
004800 
.006167 
.008100 
.0078 
.0300 
.0267 

Jneh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

IndL 
0. 

Initislload. 
Blastie  limit. 

Load  at  time  of  rapture. 

8,000 

0.250 

0,500 

r 

0,750 

10,000 

10.250 

.000088 

.000068 

10,500 

181750 

11,000 

i    11,280 
11«900 

.000088 

0. 

11,750 

13L00O 

13;  250 

12;  500 
12L790 

.000683 

.000600 

1^000 

13,290 
13,800 
13,750 
14,000 
14,280 
14,900 
H7S0 
15^000 
15.800 

10,000 

• 

«    16,900 

17.000 

17,500 

u;ooo 

18.900 
10,000 
10.900 
20.000 
20,900 
211790 
17,800 



General  eummary. 

TeoaOe  strength  per  square  inch  of  original  section pounds..     83,000 

ElaadcUmit  per  sqnaro  inch  of  original  section do....      40,000 

SUmgation  per  inch  after  raptare inch..      0.1900 

£i0ngation  pel  inch  under  strain  at elasticlimit do 001500 

Kedoctloa  in  diameter  at  point  of  rupture do 163 

Sedoetion  in  area  after  rupture,  per  oentnm  of  original  section 4S.7 

Position  of  rupture ".5f^mneck 

Character  of  broken  anrlhce silky 

loflnckaectlona ".87»,  ".U,  ".« 
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TESTS   OF    IRON   AND   ST£EL. 

Tube  No.  15.— 8"  Converted  Rifle 
No.  781. 


Marks,  |5;*j 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


Elonsation 
per  looh. 

Sacoessive 
elonntion 
per  Inch. 

Permanent 

^Kt. 

Saocesaive 
aet 

Bemarka. 

TotaL 

Persqnare 
inck 

Poundt. 
250 
1,250 
2,500 
8,750 
^000 
6,250 
7.500 
8,750 
9,000 
9,260 
9,500 
9.750 
10,000 
10,250 
10  500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,600 
12,750 
13,000 
13, 250 
18,500 
18,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15.500 
16,000 
16^500 
17.000 
17.500 
18,000 

Poundt. 

1.000; 

6,000 
10,000 
15,000 
20,000 
25.000 
80.000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42.000 
48.000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
62.000 
53.000 
64.000 
55.000 
56.000 
57,000 
58.000 
69,000 
60,000 
62,000 
64.000 
66,000 
68.000 
70.000 
72,000 

Inch. 
0. 

.000200 
.000867 
.000533 
.000667 
.000800 
.000967 
.001133 
.001200 
.001233 
.001267 
.001300 
.001367 
.001600 
.001*300 
.003500 
.005600 
.006600 
.007700 
.008600 
.009883 
.011267 
.012333 
.013267 
.014600 
.014967 
.017267 
.010287 
.020167 
.021333 
.023333 
.026567 
.026867 
.030667 
.036333 
.041000 
.017700 
.055333 
.0700 

Inch. 
Ol 

.000200 
.000167 
.000166 
.000184 
.000188 
.000167 
.000166 
.000067 
.  000033 
.000034 
.000033 
.000067 
.000233 
.000700 
. 001200 
.  002100 
.001000 
.001100 
.000900 
.001333 
.001334 
.001060 
.000934 
.001333 
.000367 
.002300 
. 002000 
.000900 
.001166 
.002000 
.002234 
.001300 
.003800 
.005666 
.004667 
.006700 
.007633 
.014667 

Jruh. 
0. 

.000038 
.000033 
.000067 
.000067 
.000067 
.000067 
.000067 

Inch. 
0. 

.000033 
0. 

.000034 
0. 
0. 
0. 
0. 

Initial  load. 
Elastic  limit 

CraokinaightinoyUn- 
drioal  aarflMe. 

.000138 

.000066 

.004833 

.004800 

.010600 

General  summary. 

Speciflo  graTity 7.8581 

Hardness 12.30 

ToLslle  strength  per  square  inch  of  original  aeotlon pounds..       72,000 

Elastic  Umit  per  sqnare  inch  of  original  section do 40,000 

Elongation  per  incn  after  mptnre '. Inch..       OilOOo 

Elongation  per  inch  under  strain  at  t*]astic  limit do 001367 

Reduction  in  diameter  at  point  of  rupture do —  .004 

Keduction  in  area  after  rupture,  per  centum  of  original  section : 80.6 

Position  of  rupture l''from  neok 

Character  of  broken  surface dull  poroas;  light  green  lines  on  broken  surface 

Elongation  of  inch  sections...^ ".06,  ".09,  ".15* 
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Marks,  b'S'o 

TTV* _J it     I 


]^o.  782. 


Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 


Ajiplied  luds. 


Total. 


PeT 


r  square 
incji. 


Elongation 
per  inch. 


Sncoessive 
elongation 
perlnch. 


Permanent 
aet. 


Sncceaalve 

permanent 

aet 


Ilemarks. 


Potmcfi: 
2SO 
1,250 
2.5O0 
a,  750 
5,000 
6.250 
7.5O0 
8,750 
9;  000 
9,250 
9,500 
9,750 
10,000 
10,350 
10,500 
10.750 
11,000 
11. 2M 
11,500 
11,750 
12,000 
12,250 
12.500 
12,750 
IS.  000 
12.250 
13,500 
13,750 
14,000 
14.250 
14,500 
14.750 
15^000 
15.500 
1A,000 
10.500 
17,000 
17.500 
ia.000 
IS^SOO 

u^ooo 

19.500 
20,000 
2Q.10O 
1%7» 


1,000 
5.000 
10,000 
15.000 
20,000 
25,000 
30.000 
35,000 
30,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43.000 
44,000 
45.000 
'  40,000 
47,000 
48,000 
40;  000 
50.000 
Al.OOO 
52,000 
53,000 
54,000 
55,000 
56^000 
57,000 
58,000 
69,000 
60,000 
62,000 
64.000 
66,000 
68.000 
70.000 
72.000 
74,000 
76,000 
78,000 
80,000 
80.400 


Jn«A. 
0. 

.000133 
.000267 


.000783 
.000633 
.001007 
.001200 
.001233 
.001300 
.001333 
.001367 
.  001400 
.001433 
.001500 
.001667 
.003767 
.005100 
.006100 
.006767 
.007733 
.008833 
.009033 
.01U67 
.012033 
.013033 
.014333 
.015600 
.016000 
.018000 
.010833 
.  021033 
.022667 


.029333 

.033667 

.038000 

.043600 

.050000 

.058833 

.067000 

.0900 

.1233 

.1567 


Iw^ 


.000133 
.000131 


.000100 
.000234 
.000183 
.000033 
.000007 
.000033 
.000034 
.000033 
.000033 
.000007 
.0001(i7 
.  002100 
.001833 
.001000 
.000667 
.000960 
.001100 
.001100 
.  001234 
.000866 
.001000 
.001300 
.  001207 
.001300 
.001100 
.001833 
.  001200 
.001634 
.003166 
.003500 
.004334 
.004333 
.005600 
.006400 


.008167 
.0230 
.0333 
.0384 


Inch. 
0. 
0. 
0. 


indL 


Initial  load. 


.000100 
.000100 
.000100 
.000100 


.000067 
.000033 


0.  . 
0. 


.000133 


.000033 


Elaatio  limit 


.003483 


.008300 


.007033 


.004500 


Tensile  strength. 
Load  at  time  of  raptnre. 


General  9VLfMMLr}f, 

Teaole  strength  per  aqnare  inch  of  original  section pounds..      80,400 

£la«tie  limit  per  aqnare  inch  of  original  section do 42,000 

Efcmgatioii  per  inch  after  mptnre inch..      0.2533 

EloDgation  per  inch  nnder  strain  at  elastio  limit do 0015U0 

Sedaetion  in  diameter  atpointof  raptnre do 104 

Bcdnetloo  in  area  lUTter  mptore,  per  oentnm  of  original  section 49.7 

PositifaB  of  roptore ".  3  fh>m  middle 

Chazaeter  of  broken  anrfkce silky 

£UMisation of  inch  sections ".17,  ".44*  ".15 
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Marks,  b't.'^i 

Diameter,  ".564. 

Sectional  area,  .25  sqoare  inch. 


No.  783. 


AppUed  loads. 

1 

i 

Eloo|ratioii 
per  inch. 

SoficessiTo 
elongation 
per  inch. 

Permanent 
set. 

Sacceaaive 

permanent 

sot. 

Bemarka. 

TotaL 

Per  sqaare 
inob. 

PoundM. 

250 

1,250 

2,600 

8,750 

6,000 

6.250 

7,500 

8,760 

9.000 

9,250 

0,600 

9.750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,600 

11,760 

12,000 

1?,250 

12,500 

12,750 

13,000 

18.250 

13,600 

13,750 

14,000 

14,250 

14,600 

14,760 

15,000 

15, 600 

16,000 

16,600 

17, 1)00 

17.600 

18.000 

18,400 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20.000 
25,000 
80,000 
35,000 
80,000 
87,000 
38,006 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
40,000 
60.000 
61.000 
62.000 
63,000 
64,000 
65,000 
66,  COO 
67,000 
68.000 
69,000 
60,000 
02,000 
64,000 
66,000 
68,000 
70,000 
72,000 
73,000 

Itieh. 

a 

.  000100 

.000267 

.000433 

.000600 

.000767 

.000933 

.001133 

.001200 

.001300 

.001800 

.002367 

.003833 

.004967 

.006067 

.006800 

.008367 

.009100 

.  010333 

.011007 

.012500 

.013433 

.014867 

.0158^3 

.  016933 

.018200 

.  020033 

.  021500 

.023067 

.  024667 

.  020367 

.  028100 

.  0U0333 

.034700 

. 030000 

.045333 

.  052033 

.0600 

.0733 

.0967 

Ineh. 

!  0001 00 

.  000107 

.000166 

.000167 

.000167 

.000166 

.000200 

.000067 

.000100 

.000500 

.000567 

.001466 

.001134 

.001100 

.000733 

.001567 

.000733 

.001233 

.000734 

.001433 

.000933 

.001434 

.000066 

.001100 

.001267 

. 001833 

.  001467 

.001567 

.001600 

.001700 

.001733 

.002233 

.004367 

.004300 

.006333 

.007600 

.007067 

.0133 

.0234 

Ineh. 
0. 

0. 

0. 

.000007 
.000100 
.000100 
.000100 
.000183 

JndL 
0. 

Initial  load. 
ElaatlcUmit. 

i 

""."  000067"  * 
.000083 

0. 

0. 
.000038 

.002667 

.002484 

.007500 

.004033 

.012933 

Cracka  in  aight 

Tenaile  atrengtb. 

General  mmmary, 

Tenaile  strength  per  aqnare  inch  of  ori;rinal  aection ponnda..      73,600 

Elastic  limit  per  aooare  Inch  of  original  section do 87,000 

Elongation  per  inch  after  mptare inch..      0. 1167 

Elongation  per  inch  under  atroin  at  elastic  limit do 001300 

Eedaction  in  diameter  at  point  of  rupture do 074 

Eeduction  in  area  after  rupture,  per  centum  of  original  section 24.6 

Position  of  rupture ".45  from  middle  of  at«m 

Character  of  broken  surface granular,  40  per  centum ;  duU  porous,  60  per  centum ;  oraoka  de- 
veloped in  vicinity  of  the  fhtotare. 
Elongation  of  inch  sections ".07,".17*/M1 
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Marks,  B*T,"o 

Diameter,  ".SOI. 

Sectional  area,  .25  sqnare  inch. 


No.  782. 


Applied  loads. 


Total. 


Persquaze 
incL 


Elongation 
per  mob. 


Successive 
eloneation 
perlncb. 


Permanent 
set. 


Sncoessive 

l>ermanent 

set 


Remarks. 


2SO 

1,250 

2,500 

3,750 

5,0OO 

6,250 

7.500 

8,750 

9,000 

0,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12.500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14.500 

14,750 

15.000 

15,500 

10.000 

10.500 

17,000 

17,900 

18,000 

18.500 

19,000 

10,500 

20,000 

20,100 

10,700 


Powiidt, 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
35,000 
88,000 
37,000 
88,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 

'  40,000 
47,000 
48,000 
40,000 
50,000 
M.OOO 
52,000 
53,000 
54,000 
55.000 
50.000 
57,000 
58.000 
50.000 
6<>,000 
62,000 
64,000 
60.000 
68.000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
80,400 


0. 

.000138 
.000267 
.000500 
.000788 
.000633 
.001067 
.001200 
.001233 
.001300 
.001333 
.  001367 
.001400 
.001433 
.001500 
.001607 
.  003767 
.005100 
.006100 
.006767 
.007733 
.008833 


. 011107 
.  012033 
.  013033 
.  014333 
.015600 
. 016000 
.OlSOOO 
.019833 
.  021033 
.022667 
.025833 
.029833 
.033667 
.038000 
.043600 
.050000 


.067000 
.0900 
.1233 
.1567 


IneK 
0. 

.000133 
.000134 
.000233 
.000238 
.000100 
.000234 
.000183 


.000007 
.000033 
.000034 
.000033 
.000033 
.000067 
.000117 
. 002100 
.  001338 
.001000 
.000667 
.000966 
.  OOllOO 
.001100 
.001234 
.000866 
. OOIOOO 
.001300 
.001267 
.001300 
.001100 
.001833 
.  001200 
.001634 
.003160 
.003500 
.004334 
.004333 
.005600 
.006400 


.008167 
.O-iSO 


.0384 


Jneh. 

0. 

0. 

0. 

.000067 
.000100 
.000100 
.000100 
.000100 


ifuA. 


Initial  load. 


.000007 
.000033 

0. 

0.  ■ 

0. 


.000133 


Elastic  limit 


.008433 


.003800 


.007933 


.004500 


Tensile  strength. 
Load  at  time  of  raptnre. 


General  summari^. 

Tensile  strengtli  per  sqnare  inch  of  original  section pounds..      80,400 

Elastic  limit  per  sqnare  inch  of  original  section do. . ..      42, 000 

Elongation  per  incn  after  rapture inch..      0.2533 

Elongation  per  inch  under  strain  at  elastic  limit do 0015U0 

Eeduction  in  diameter  at  point  of  rapture do 104 

Eednction  in  area  after  rupture,  per  centum  of  original  section 49.7 

Position  of  rupture ".  8  fhim  middle 

Character  of  broken  surface silky 

Elongation  of  inch  sectlona ".17,  ".44*  ".16 
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Marks,  jj^/o 


No.  785. 


Diameter,  '^664. 

Sectional  area,  .35  square  inch. 


Applied  loads. 


TotaV 


Poundi. 
250 
1,250 
2,500 
3.750 
6,000 
0,250 
7,600 
8,750 
0.000 
0,250 
0,500 
9,750 
10,000 
10,250 
10,600 
10.750 
11,000 
11,250 
11,500 
11,750 
12.000 
12,250 
12,500 
12,750 
13,000 
13,250 
13.600 
13,750 
14,000 
14,250 
14.600 
14, '250 
15,000 
15,600 
16,000 
16.500 
17. 000 
17,500 

ia,ooo 
la,  500 

10,000 
10,500 
20,000 
20,810 
10,900 


Per  sonaro 
inch. 


PaundM. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35, 000 
36,000 
37,000 
38.000 
39.000 
40, 000 
41,000 
42,000 
43,000 
44,000 
45, 000 
46,000 
47, 000 
48, 000 
49,000 
50,000 
51,000 
62, 000 
53,000 
64,000 
65,000 
56,000 
57,000 
68,000 
60,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
70.000 
78, 0(»0 
80,000 
61,240 


Elongation 
perincb. 


Inch. 
0. 

.000033 
.  000200 
.  000367 
.000533 
.  000700 
.000867 
.001038 
. 001067 
.  001100 
.00U33 
.001107 
.001233 
.  001300 
.  001367 
.  001400 
.001800 
.008367 
.004967 
.005500 
.006900 
.007833 
.008667 
.009500 
.010600 
.011500 
. 013033 
.  013933 
.015333 
.016500 
.  017700 
.018933 
.020400 
.023433 
.026667 
.  030400 
.034267 
.039500 
.045000 
.  051667 
.060000 
.0733 
.0967 
.1400 


Sncceasive 
oloDgation 
per  inch. 


Inch. 
0. 

.000033 
.000167 
.  000107 
.  000166 
. 000167 
.000167 
.000106 
. 000034 
.000033 
.000033 
.000034 
.000066 
.000007 
.000067 
.000033 
.000400 
.000567 
.001600 
.000533 
.001400 
.000933 
.000884 
.000833 
.001100 
.000900 
.001533 
.000900 
.001400 
.001167 
.001200 
. 001233 
.001467 


. 003234 

.003733 

.  003867 

.005233 

.005500 

.006667 

.008333 

.0133 

.02.34 

.0483 


Permanent  Sncoessive 
t!«#  permanent 

•®*"  set 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.001800 


.006767 


Itich, 


.001800 


.004967 


Bemarks. 


Initial  load. 


ElAstio  limit 


Tensile  strenfrth. 
Load  at  time  of  mptore. 


General  eummary, 

TensUestrengthper  square  inch  of  original  section pounds..      81,240 

Elastio  limit  per  square  inch  of  origtnu  section do. ...      43, 000 

Elongation  per  incn  after  mntare inch..      0.2033 

Elongation  perinch  under  strain  at  elastio  limit do 001400 

Seduotionindiameterat  point  of  rupture do....  .  174 

Redaction  in  area  after  rupture,  per  centum  of  original  section 52.2 

Position  of  rupture l".8fixnnneck 

Character  of  broken  surface eilkv 

Elongation  of  inch  sections ".29,  ".88*.  ".14 


J 


Duuneter,  ",^►64. 

Sectdoaal  area,  .25  sqaare  inch, 
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Applied  lomdM. 


ToUl 


in 


SnonntioD 
per  inch. 


j»,  CMM> 

lO,  CNM» 

IS^  OOO 

20,  OOO 

25^000 

30,  OOO 

85.000 

30,000 

3T,  OOO 

38,000 

30,  OOO 

40.  OOO 

41,OCK> 

42,000 

43.  OOO 

4%,  OOO 

4d,  OOO 

4«,  OOO 

4T,  OOO 

4^000 

49,000 

SO,  OOO 

&X.OOO 

Scft,  OOO 

53,  OOO 

54,  OOO 

&5,000 

SO,  OOO 

S7,000 

5«.000 

50,000 

00,000 

e:£,ooo 

04,000 

60.000 

OB,  OOO 

70.000 

72,000 

74,000 

70,000 

78,000 

78»100 


2rUh, 

000187 


OOOSOO 
000807 
OO068S 

OOIOOO 
O01187 
001200 
001233 
OO1207 
001300 
O01833 
002100 
002987 


Snooea«iT« 
elonntion 
per  Inch. 


O0533S 
007067 
008687 
000500 
010167 
OllOOO 
012267 
012900 
014833 
016433 
O16800 
OI8000 
010700 
021500 


024000 
025700 


032000 
037367 
043000 


057833 

066000 

0900 

1287 

1433 


InOi, 
0. 

.000167 
.000186 
.000167 
.000187 
.000188 
.000187 
.000187 
.000033 
.000088 
.000084 
.000033 
.000038 
.000767 
.000867 
.000388 
.002000 
.001734 
.001600 
.000833 
.000887 
.000833 
.001267 
.000838 
.001733 
.000800 
.001387 
.001200 
.001700 
.001800 
.000833 
.001887 
.001700 


Pennanent 


Inch, 

a 

.000033 
.000087 
.000087 
.000087 
.000087 
.000087 
.060087 


Sacc6MiTe 

permanent 

•et. 


JfuA. 


Bemarke. 


InitMloed. 


.003587 

.004467 

.009633 

.008500 

.007633 

.007667 

.0250 

.0387 

.0188 


.000133 


.005433 


.010400 


.000084 

a 

0. 

a 

0. 
0. 


.000088 


.006300 


.004987 


Slaetlo  Umit. 


Tensile  stren^h. 
Load  at  time  of  rapture. 


General  eummaty, 

Tenrile  strength  per  square  inch  of  original  section poands..      78*160 

'Elastic  limit  per  aquaraineh  of  originaTsection do 40,000 

Blsngatten  per  inch  after  mptnre inch..      0.2838 

Konisaitkm  per  inch  nnderstrain  at  elasticlimit do 001833 

ILeAuetkm  in  diameter  at  point  of  rapture do 184 

Itediietkm  in  area  alter  rupture,  per  centnm  qf  original  section 54.6 

P'otfitlonofnzptore ".75  from  neck 

Cluuaeter  of  broken  sorftee silky 

Elongation  of  faich  sections ".46*,  ".18, 'Ml 


S  *  CoTZi/or^^^^y^^^^S 


J^T^ecPi^ 


^  /3.x3ytS- 


SEx3649l 
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JlCarlM,  B^S-x 


No.  882. 


>T. ^  -BX4X 

Sectional  area,  J25  square  inch. 


Appfied  load«. 


t*ateL 


^d. 


ser  isch. 


fi.€MIO 
JO.  OOO 
J3.  OOO 
20,  €H>0 
2S.OOO 

3o.ooa 

36,  OOO 
37,000 

30,000 
40^000 
41.  0€H> 

44,OUO 

45.  OOO 

47,  OOO 

&i,ooo 

53,000 

50,000 
57,  OOO 

5a.  OOO 

ao,ooo 
e^^ooo 

«4,000 
•70,000 

•ra.ooo 
7«,ooo 


XndL 

.000133 
.000267 
.OO04e7 
.000833 
.000787 


.001100 
.0O1183 
.  001167 
.  001200 
.  001233 
.  001267 
.  001300 
.  001387 
.  €K>22e7 
.  O032ffl 
.008183 
.  006667 
.  007238 
.  009000 
.  010400 
.  011433 
.  012133 
.  013333 
.  014387 
.  016033 
.017533 
.  OlOOOO 
.  020000 
.021800 
.023187 
.025000 
.028867 


.087500 

.042887 

.040500 

.057833 

.087000 

.0000 

.1400 


SocoeMiTe 
elongatiim 
perlnch. 


0. 

.000133 
.000134 
.000200 
.000166 
.000134 
.000168 
.000167 
.000033 


.000038 
.000038 
.000084 

.000033 
.000067 
.OOIjWW 
.COIOOO 
.002866 
.000534 


.001767 
.001400 
.001033 
.000700 
.001200 
.001034 
.001666 
.001500 
.001487 
.001000 
.001800 
.001867 
.001888 
.003667 
.004106 


.005167 


.009167 

.0230 

.0500 


Permanent 
aet. 


Inch. 


.004433 


.000587 


SoooetalTe 
penoMient 

Mt. 


Ineh. 


.004433 


.006134 


InitiiaioML 


BiMtio  limit 


ToDBile  strength. 


General  eummary. 


_      ^    _^ ^^*^  _^- eotiifcre  inch  of  original  section pounds..     78,000 

2f"^,^?5S£SMSliicli  of  origins!  section do....     42.000 

S!f^A!S?^J?to^^f^r  rupture.:. Inoh..     0.2388 

S****iSSSSlScSMder«tT»ln  St  elastic  Umlt., do 001887 

S^'^it^^^r^ilSSeter  a*  point  of  rupture do 164 

|^SSSSSlS2^3&r«?ia«.  per  centum  Of  Original  section ^/S-fimn  nl^k' 

gSSiSo"lJSSr^<SSSr:;;.v;. ".41^16.^ 

S.  Ex.  36 9 


130 


TESTS   OF   IRON   AND   STEEL. 


Marks,  b^So 


No.  883. 


Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Totid. 


Ptotrndt. 
250 
1.250 
2.500 
8,730 
6,000 
0.250 
7,500 
8,760 
9.000 
0,250 
0.500 
0,760 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,600 
11.760 
12,000 
12,250 
12,500 
12.750 
13.000 
13. 250 
13.500 
13,750 
14,000 
14,230 
14.500 
14.750 
15, 000 
15.500 
16.000 
16.600 
17.000 
17,500 
18,000 
18,500 
19,000 
19,800 
10,700 


Persaai 
inon. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20.000 
23,000 
80,000 
85,000 
30,000 
87.000 
88.000 
80,000 
40. 000 
4l,00<f 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49, 000 
50.000 
51,000 
52,000 
53,000 
64,000 
55, 000 
56,000 
57.000 
58,000 
69.000 
60.000 
62,000 
64.000 
66.000 
68,000 
70.000 
72,000 
74.000 
76.  (KM) 
77,200 


Elongmtioii 
per  inch. 


IfMft. 

0. 

.000167 
.000367 
.000507 
.000733 
.000867 
.001033 
'.001233 
.001267 
.001300 
.  001433 
. 002000 
.O03U0O 
.003900 
.0053C7 
.  0004:]8 
.007333 
.003467 
.009507 
.010233 
.011500 
.012667 
.  014367 
.  015033 
.0T60G7 
. 017107 
.  018833 
.020038 
.022000 
.023067 
.  024933 
.027000 
.029000 
.031833 
.036833 
.  041333 
.0*7067 
.054000 
.064500 
.076000 
.0907 
.1433 


Succeeeive 
elongation 
per  inch. 


Permanent 
aet. 


Inch. 
0. 

.000107 
.  000200 
.00021)0 
.000106 
.000134 
.000106 
.000200 
.000034 
.000033 
.000133 
.000567 
.001000 
. 000900 
. 0014«7 
. 0010G6 
. 000000 
.001134 
.  OOllOO 
.000066 
.001267 
.001167 
.00L7U0 
.000066 
.  001034 
.001100 
.001660 
.001500 
.  001667 
.001067 
.001866 
.002067 
.002000 
.002833 
.005000 
.004500 
. 005734 


.  010300 
.011500 
.0207 
.0466 


SacceeaiTe 
permanent 


Ineh. 
0. 

.000033 
.  000033 
.000067 
.000067 
.000100 
.000100 
.  000167 


.001700 


.012833 


Ineh. 
0. 

.000033 
0. 

.000034 
0. 

.000033 
0. 

.000067 


.001633 


.005183 


.005500 


Bemarka. 


Initial  load. 


Elaatic  limit. 


Tensile  strength. 
Load  at  time  of  mptnre. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..      77,200 

Elastic  limit  per  square  inch  of  original  section do 87.000 

Elongation  per  inch  after  rupture inch..      0.2267 

Elongation  per  inch  under  strain  atelastic  limit do 001300 

Reduction  in  diameter  at  point  of  rupture do 154 

Reduction  in  area  after  rupture,  per  centum  of  original  section 47. 2 

Position  of  rupture I'MO  from  neck 

Character  of  broken  surface silky 

Elongation  of  incl^  sectipns , ,, ".89,* 'M|>,  ".10 
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Ifarts,  b'^tA 
l>iameter,  ^'.563. 
Sectional  area,  .25  sqaare  inch 


No.  884. 


/       A.^pUed  lottda. 

SloDsatioii 
per  inch. 

Sncoewive 
perlnota. 

Permanent 
set. 

SuccesalTe 

permaneut 

act. 

Remarka. 

/  Tot^  l^^^ssr^ 

i^So    1          s^ooo 

isoo         22-222 
£750  I      i^>  ^'^'^ 
^000  /      20^000 

7,500  J      22- 222 
S;«j         25-222 

JndL 

a 

.000133 
.000338 
.000467 
.000633 
.000767 
.  000967 
1 001133 
.001200 
.001267 
.001433 
.002500 
.004000 
.005800 
.007000 
.008000 
.009000 
.010000 
.011500 
.012400 
.013567 
.014707 
.016033 
.017067 
.018G67 

.022U00 
.023167 
.024067 
.0266ff7 
.028.V7 
.030333 
.032833 
.037500 
.042333 
.048000 
.068383 

Inch, 
0. 

.000133 
.000200 
.000134 
.000166 
.000134 
.000900 
.000166 
.000067 
.000067 
.000166 
.001067 
.002400 
.000900 
.  0012U0 
.001000 
.001000 
.001000 
.001500 
.000900 
.001167 
.001200 
.001266 
.001034 
.001000 
.001833 
.001500 
.001167 
.001800 
.001700 
.001900 
.001766 
.002500 
.004667 
.005033 
.005467 
.010333 

IneK. 

0. 

0. 

0. 

0. 

0. 

0. 

.000083 
.000067 

Ineh. 
0. 

Initial  load. 
Elaatie  limit. 

Tenaile  atrength. 

".'660633*" 
.000034 

0,000 

9,250 
9.500 
5;  750 

10.000 

ST,  000 
38,000 
30.000 
40,000 

^r^ooo 

42S,  000 

*^222 
44,000 

43,€'<>0 

40.000 

47«4>00 

4h;.ooo 

*»-222 

«*>-222 
SI,  000 

.003500 

.003133 

1  ^®'^ 

1   10.500 

10,750 

^ 

11,000 
U.iS0 

.008367 

.004867 

11,500 

11.750 

12,000 

12.250 

1   12,«» 

"".  614067' 

'"'665766" 

12,756 

Is     S^ 
la     a^ 

111  Si 

■'■" 

0     ^          oo.—^      1 

General  summary. 


»2S?l^ffST  So^re inch  of  original  aection do  ...      37,000 

SliS3Sm«  inch  iiiidor»fr«tt  at  elaatio  limit do 001267 

SSSS^iHiSSetor  at  point  of  rapture.......  do 033 

SSSoo  In  »«»  after  rap  tare,  per  oentom  of  original  aection 11.8 

pSSSmof  roDtore v -••- at  middle  of  atem 

riiZr^ter  of  broken  sarCBoe flnegrannlar;  blow-hole  in  broken  aurface 

j^l^^aoBof  incb  MoUone ".05,  ".09 •.  ".05 
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Marks,  3  »r,"Q 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch 


No.  883. 


AppUed  loads. 

Elongation 
perbioh. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Snccessive 

permanent 

set 

Total. 

PerMoare 
inoh. 

1 

Poundt. 

250 

1.250 

2.500 

8,750 

5,000 

0,250 

7,500 

8,750 

9,000 

9,250 

9.500 

9,750 

10,000 

10,250 

10,500 

10,750 

11.000 

11,250 

11,500 

11,750 

12,000 

12.250 

12,500 

12, 750 

13,000 

13. 250 

13,500 

13,750 

14,000 

14,250 

14,600 

14,750 

15,000 

15,600 

10,000 

10,500 

17.000 

17,500 

18.000 

18,500 

19,000 

19,800 

10,700 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25^000 
30,000 
85,000 
30,000 
37,000 
88,000 
89,000 
40.000 
41,006 
42,000 
43. 000 
44,000 
45.000 
46.000 
47,000 
48,000 
49, 000 
50.000 
51,000 
62,000 
63,000 
54,000 
55,000 
56,000 
57.000 
58,000 
59.000 
60,000 
63,000 
64.000 
60,000 
08,000 
70,000 
72,000 
74,000 
70,  (KM) 
77,200 

Inch, 
0. 

.000107 
.000367 
.000567 
.000733 
.000867 
.001033 
-.001233 
.001267 
.001300 
.001433 
.002000 
.003000 
.003900 
.005.307 
.  000433 
.007333 
.003467 
. 009307 
.010233 
.011500 
. 012667 
. 014367 
. 015033 
.0r6007 
.  017107 
.018833 
.020333 
.022000 
.023067 
.  024933 
.027000 
.029000 
.031833 
.036833 
.041333 
.0*7067 
.054000 
.064500 
.076000 
.0967 
.1433 

Inch. 
0. 

.000107 
.000200 
.  000200 
.  0001G6 
.000134 
.000106 
.  000200 
.000084 
.000033 
.000133 
.000507 
.001000 
.000900 
.0014«7 
.001006 
.000900 
. 001134 
. 001100 
.  000066 
.001207 
.001167 
.001700 
.  000666 
.001034 
.001100 
.001660 
.001500 
.001007 
.001007 
.001866 
.002067 
.002000 
.002833 
.005000 
.004500 
.005734 
.006938 
.010500 
.011500 
.0207 
.0400 

Inch, 
0. 

.000033 
.0000.33 
.000007 
.000007 
.000100 
.000100 
.000107 

Inch. 
0. 

.000033 
0. 

.000034 
0. 

.000033 
0. 

.000007 

Initial  load.                        ' 

1 
( 

Elastic  llmi^ 

.001700 

.001533 

Tensile  strength. 
Loadattimeofrapton. 

.000833 

.005133 

.012333 

.006500 

; 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds        77,200 

Elastio  limit  per  square  inch  of  original  section do  2^,000 

Elongation  per  inch  after  rupture .    inch'      0.22J7 

Elongation  per  inch  under  strain  at  elastio  limit I."...*"Il.!"do      *    .001300 

Reduction  in  diameter  at  point  of  rupture do .  IM 

Reduction  in  area  after  rapture,  per  centum  of  original  section 47.i 

Position  of  rapture .\\.\\\\V.".V.'ru6ftomneck 

Character  of  broken  sorface ijlky 

Elongation  of  incl^  seotiQU^ ,., ", ''39*  wii,''.lO 
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Marks,  ^^^ 

IMameter,  ''.563. 

SoctioDal  area,  .25  sqaare  inch. 


No.  88d. 


Applied  loads. 

wr 

SnccessiTe 
eloneatlon 

Permanent 
set. 

Sacoessive 

permanent 

•et. 

Remarks. 

TotiO. 

Per  sqaare 

I^ounds. 
250 

1,250 
2.600 
3.750 
5,000 
0.250 
7,500 
H,750 
9.000 
9,250 
9,500 
9,750 
10,000 
10,250 
10.500 
10,750 
11,000 
11.250 
11.500 
11.730 
12.000 
12,250 
12,500 
12.750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14.500 
14,730 
15,000 
15,500 
161,000 
161,500 
17,000 
17.200 

Poinds. 
1.000 
fi.000 
10.000 
15^000 
20,000 
25^000 
80,000 
85,000 
86.000 
87.000 
38,000 
89.000 
40.000 
41,000 
42,000 
43,000 
4(k000 
45,  (00 
40.000 
47.000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
.SO,  000 
57,000 
58,000 
59,000 
60,000 
62.000 
64,000 
66.000 
68,000 
68.800 

IndL 
0. 

.000188 
.000338 
.' 000467 
.000638 
.000767 
.000967 
.001133 
.001200 
.001267 
.001438 
.002500 
.004900 
.005800 
.007000 
.008000 
.000000 
.010000 
.011500 
.012400 
.013567 
.014767 
.0164)33 
.017067 
.018067 
. 020500 
.022000 
.023167 
.024067 
.0206(77 
.02&'i67 
.030338 

.  037500 
.042533 
.048000 
.058333 

Inch. 
0. 

.000133 
.000200 
.000134 
.000166 
.000134 
.000300 
.000166 
.000067 
.000067 
.000160 
.001067 
.002400 
.000900 
.001200 
.001000 
.001000 
.001000 
.001500 
.000900 
.001167 
.001200 
.00)266 
.001034 
.001600 
.001833 
.001500 
.001167 
.001800 
.001700 
.001900 
.001766 
.002500 
.004667 
.005033 
.005467 
.010833 

Jneh, 

0. 

0. 

0. 

0. 

0. 

0. 

.000083 
.000067 

Ineh. 
0. 

Initial  load. 
Elastic  hmit. 

Tensile  strength. 

.000033 
.000034 

.003500 

.003433 

.008307 

.004867 

"'".'614067' 

'".006766" 

' 

General  summary. 

Tensile  strength  per  square  inch  of  original  section po  ands . 

Slasticlimit per  sqoaroineh of  original  section do  .. 

Elongation  per  inch  after  rnptore inch., 

Elongation  per  inch  under  straift  at  elasticlimit do... 

Reduction  in  diameter  at  point  of  rapture do..., 

Redaction  in  areaafter  raptors,  per  oentam  of  origlnial  section ...  „ 

Position  of  raptare..._ at  middle  of  stem 

Character  of  broken  sarfaee flnegranalar;  blow-hole  in  broken  sarface 

Elongation  of  inch  sections : — «» ".05,  ".09*.  ".05 


68,800 
87,000 
0.0633 
001267 
.033 
11.8 
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TESTS  OP  IRON  AND  STEEL. 


Marks,  l^-o 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


BTo.  853. 


▲pfliedloads. 


TotaL 


Per  sqnare 
inch.* 


Eloneation 
perinoh. 


SaooMsive 
elongation 
per  inch.  ' 


Permanent 
set. 


SaooeasiTe 
permanent 


Bemarlca. 


250 
1,250 
2,600 
8,760 
5,000 
6,250 
7.600 
8.750 
9,000 
0.250 
0.500 
0,750 
10,000 
30,250 
10.500 
10, 750 
11,000 
11,250 
11.500 
n,750 
12,000 
12, 250 
12,600 
12.750 
13.000 
13,250 
13.500 
13,760 
14,000 
14,250 
14,600 
14,750 
15,000 
15,600 
16,000 
16,500 
17,000 
17,600 
18,000 
18,600 
19,000 
10,500 
20,000 
20,600 
20,950 


Pounds. 
1.0U0 
5.000 
10,000 
16,000 
20,000 
25,000 
30,000 
85,000 
86,000 
87,000 
88.000 
30,000 
40,000 
41.000 
42.000 
43,000 
44,000 
45,000 
46. 000 
47,000 
48,000 
49,000 
50,000 
51.000 
52.000 
63,000 
54, 000 
66.000 
66,000 
67.000 
68.000 
60.000 
60,000 
02, 000 
64.000 
f<6.000 
68,000 
70,000 
72,000 
74, 000 
76,000 
78,000 
80,000 
82,000 
§3,800 


Inch. 
0. 

.000133 
.000267 
.000400 
.000600 
.000767 
.000967 
.001100 
.001167 
.001200 
.001233 
.001267 
.  001300 
.001U33 
.001400 
.001433 
.001467 
.001600 
.004667 
.005833 
.006433 
.007333 
.008267 
.  0M9000 
.009967 


.012133 
.013000 
.014233 
. 015433 
.016007 
.017067 
.010033 
.  021833 
.  024733 
.  028500 
.  031500 
.  033667 
.  040000 

.  oibrm 

.051667 

.  o<nooo 

.0700 
.0000 
.1600 


Inch. 
0. 

.000133 
.000134 
.000133 
.000200 
.000167 
.000200 
.000133 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067 
.000033 
.000034 
.000133 
.  003067 
.001166 

.qpoooo 

.000900 

.000934 

.000733 

.000967 

.000966 

.  001200 

.000807 

.001233 

.  001200 

.  001234 

.  001000 

.001366 

.002800 

.002900 

.  003767 

.003000 

.004167 

. 004333 

.  005500 

.006167 

.009333 

.0090 

.0200 

.0700 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 


Initial 


.000033 


.000038 


.000200 


.OW/187 


ElaaUc  limit 


.006500 


.000300 


Tenaile  strength. 


General  summary. 

Tenaile  strength  per  aqaare  inch  of  original  aection pounds..      83,  POO 

Elastic  limit  per  souareinoh  of  original  section do 44.000 

Elongation  per  inch  after  mptare inch..      0.2133 

Elongation  per  inclfnnder  strain  at  elastic  limit do 001467 

Reduction  in  diameter  at  point  of  mptiire do 114 

Reduction  in  area  after  rapture,  per  centum  of  original  section 36. 4 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surf&co — silky,  70  per  centum ;  granular,  30  per  centum ;  cracks  developed  in  the 

cylindrical  surface  of  stem. 
Elongation  of  inohseoUons ".  16; ".  M  •,  M4 


TESTS   OP   IRON   AND   STEEL. 


13£ 


No.  864. 
Sectfonal  area,  .25  square  inch. 


Apjstlied  2oad«. 


Tot^.  ^^^^^r^\ 


1.  OfO 
^.  <H» 

2S,000 

so,ooa 

88.  OM 
40,000 

44.€MM» 
45.00O 
4«.  OOO 
47,  OOO 
4«.000 
48^000 

52*252 
S3-222 
^•222 

55,  OOO 
50.000 

^''^•222 
«^22£ 
'^•292 

OO.  OOO 

«2-ooa 
•♦•222 

60,000 
68,000 
•70,OCK> 

•»^222 
•?*,ooo 

•'••222 
IB,  ©22 

80,000 
82,000 
82,V20 


per  inch. 


Inch. 
O. 

.000133 
.000300 

.000407 
.000687 
.000667 
.001067 
.O01233 
.O01267 
.  OOISOO 
.  <M)ia83 
.  O01387 
.001400 
.  001467 
.  001533 
.001607 
.  001103 
.  €M>2567 
.  003.167 
.  CW4OO0 
.  004838 
.  005567 
.  CO0O67 
.  O07467 
.  008500 
.  000733 
.  011167 
.  O12067 
.  013000 
.  O14207 
.  O15507 
.016697 
.  018000 
.  020400 
.023333 
.  026687 


.  033667 

.037838 

.043000 

.049167 

.056607 

.0700 

.0900 

.1167 


Sacoeasive 
elongation 
per  mob. 


Inch. 
0. 

.000133 
.000167 
.000167 
.000200 
.000200 
.000200 
.000166 
,000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.000066 
.000134 
.000166 
.000734 
.000900 
.000633 
.000838 
.000734 
.001400 
.000500 
.001033 
.001238 
.001434 
.000900 
.000033 
.001267 
.001300 
.001100 
.001333 
.002400 
.00t!933 
.003334 
.003666 
.003334 
.004160 
.003167 
.006167 
.007500 
.013.338 
.0200 
.0267 


Permanent 
set. 


Inch. 
0. 
0. 
0. 

a 

.000033 
.000067 
.000100 
.000133 


Saocesaive 
permanent 

aet. 


Inch. 


000033 
000034 
000033 
.000033 


.000133 


.001133    !      .001000 


.004100 


Bemarka. 


Initialload. 


ElaaticUmit. 


Tensile  atrengtb. 


General  summary, 

^      n      .    r » irfli  TT"-^  aoitam  Inch  of  orijginal  section poands..      88,9! 

2£S£fiw?5S5So»^iiM5boforigiMrsection (V.do...     ^0( 

S5?5^S.XJ3^»el»  •«»*•  rupture inch..      0.18( 

S!2^JSlS2lS3f«iider»tTian  at  elastic  limit ....do 00151 

SSlS^^i^TdfaSSetcr  at  point  of  rupture k.do » 

^*^^^^^l«aii«k»**««''"P*"'*'P*^®*'*^"™®''®'^'^°**""*®**®'* 21. 

Tor  rai>«oT« atmiddleofate 

1-1        I  ■  ♦rT  nf  iMcSken  ■iirfa45e fine  granular,  radiating  ftom  a  dall  spot  at  the  circumference ;  orac 

CMva^BT^      ^^  cyliodrioal  anrface  of  atom. 

*4rf  incli  ictkms ".09,  ".18*, ".: 
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TESTS  or  IRON   AND   SXEEL. 


No.  855. 
Marks,  i^',*! 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 

EloDRation 
per  ueh. 

Sacoesaive 
elonfEaUon 
per  inch. 

aet. 

Suooeaaive 
aet. 

Bemarka. 

Total. 

Peraqnara 
inoh. 

PoundM. 

250 

1,260 

2,600 

8,750 
6,000 
6.250 
7,500 
8,760 
0.000 
9.250 
9,600 
9,760 
10,000 
10.250 
10.600 
10,750 
11,000 
11,250 
11,600 
11,750 
12.000 
12.250 
12.600 
12.750 
18,000 
18.250 
18,600 
18,760 
14.000 
14.250 
14,600 
14.750 
16,000 
16,600 
16,000 
16,600 
17.000 
17,600 
18,000 
18,600 
19,000 
19,500 
20.000 
20,600 
21,000 
21,600 
21,970 

1.000 
6,000 
10,000 
16,000 
20,000 
26.000 
80.000 
85.000 
86,000 
87.000 
88,000 
89,000 
40, 000 
41.000 
42.000 
43,000 
44.000 
46.000 
46,000 
47,000 
.48,000 
49,000 
50,000 
61.000 
52,000 
53,000 
61,000 
56,000 
66,000 
67,000 
58,000 
59,000 
60.000 
62,000 
64.000 
66.000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82.000 
64.000 
86,000 
87,680 

Jneh, 

a 

.000038 

.000167 

.000300 

.000438 

.000688 

.000767 

.000000 

.000983 

.000967 

.001000 

.001033 

.001067 

.  OOUOO 

.001188 

.  001167 

.001200 

.001288 

.001267 

.001800 

.001333 

.001467 

.001667 

.002167 

.003167 

.004107 

.006000 

.007283 

.008438 

.000667 

.OllCOO 

.011867 

.012738 

.  014733 

.  017000 

.019667 

.022667 

.025500 

.028600 

.032338 

.086838 

.040000 

.046000 

.062838 

.062167 

.0733 

.1283 

Inch. 

0. 

.000038 
.000134 
.000183 
.000133 
.000200 

,  .000134 
.000138 
.000033 
.000034 
.000038 
.000038 
.000034 
.000038 
.000088 
.000034 
.000033 
.000038 
.000034 
.000038 
.000033 
.000134 
.000200 
.000500 
.001000 
.001000 
.001833 
.  001233 
.001200 
.001234 
.001338 
.000867 
.000866 
.002000 
.002267 
.002667 
.003000 
.002833 
.003100 
.003700 
.004000 
.003667 
.006000 
.006838 
.009384 
.  011133 
.0500 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

• 

ElaaUo  limit. 
Tenaile  atrangth. 

' 

0. 

0. 


.ooorn 

.000167 

General  aummary, 
Speciilo  gnvity 7. 


Tenaile  atrength  per  aqaare  Inob  of  original  section '....poanda!* 

Elaaticlimit per aqparo inch  of  original aectloD ....ifT.do  ..'. 

Elongation  per  Inon  after  mptare inch. 

Elongation  per  inch  nndernrrain  at  elastic  limit do..  II 

Eedactionin  diameter  at  point  of  raptnra !...do..I. 

Eeduotion  in  area  after  mpture.  per  centnmof  original  aeotion ',    "  ".'. 

PoalUon  of  rupture...^. at  middle  of  stem 

Charactprof  broken  anrfiftoe granular,  radiating  from  a  dnU  apot  at  the  ciioamferenoe 

Blongatianofindhaeotlona ,      ".10 'OKT*  "14 


12.80 
87.880 
48,000 
0.1800 
001333 
.104 
83.5 


TESTS  OP  IRON  AND  STEfiL. 


IB 


y 


^Seetional  area,  ^^  square  inch 


No.  856. 


J,  OOO 

20,  «wn 
2a.  000 

25.  OOO 

00.  000 

35.  CKIO 

as,  000 
r7,  000 

41.  «K»0 

42,  0€IO 
43»OCM> 

4S.€>00 
4«,  CWO 
4T,  050 
4«^0€>0 
49,000 

51.  cxio 
©12.  CHJO 
S3.  000 

55,000 

SB.  000 

so,  000 

00,000 
6-2.000 
e4,ooo 

08,000 
'XO.OOO 
72.000 

TO,  000 
81, 000 


Saccessive 
eloneation 
periDch. 


0. 

.000133 
.000134 
.000200 
.000200 
.000166 
•.  000167 
.000167 
.000033 
.  00C033 
.000034 
.000033 
.000033 
.000034 
. 000033 
.000033 
.000234 
.001633 
.001567 
.001133 
.000033 
.001067 
.001067 
.000633 
.000967 
.001333 
.001333 
.001000 
.004SOO 
.001100 
.0C1134 
.001100 
.001533 
.002800 
.003233 
.003934 
.003500 
.004500 
.005333 
.005333 
.008667 
.010667 
.018033 
.0000 


Permanent 
■et. 


Inch, 

0. 

0. 

0. 

0. 

.000033 
.000083 
.000007 
.000067 


.000007 


SaooeMiye 
pennanent 

Mt. 


Inch. 


.000038 
0. 

.000084 
0. 


Bemarke. 


IniUalload. 


.001800 


.007233 


.001738 


.005438 


Blastio  limit. 


Tenelle  stTength. 
Load  at  time  of  mptore. 


General  tummary. 

^l^sDe  limw  pexjw»-^^  Tiiptnre inch. 

SmSStaD  per  iscb  xmba 
lUdrntthoo  In  diaroetcrj 
Srdoetion  in  axcn  after 

SfcSSS^o'i^mSSi  wrft^*®     granular,  60  per  centum ;  dnll  flaky,  40  per  centum ;  craoke  develope* 

^^'^S^LS'SS^-!^. ..IV.82^.". 


S^^JS^tocE  oiSerBtrain  at elaetic limit do.... 

22*^22*?"  «!fSiSSetSr^point  of  rapture do.,.. 

S;S^2iSSSirSf2rroptare,percentum  of  original  section 24.  ( 

Bfdaet  jonjn  arc»a««»r       *.      « ".60  ftom  middle  of  eten 


81,90( 
48(00< 
0.240( 
0014% 
074 
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TEStS   OP  IBON  AND   8TEEL. 


Marks,  h'^-^ 


No.  857. 


Diameter,  ".663. 

Sectional  area,  .25  square  inch. 


Elongation 
perinoh. 

Sacc«8siTe 
elongation 
per  inch. 

Permanent 
set. 

SaocessWe 

permanent 

set. 

Bemarka. 

ToUL 

PersoTuure 

Povndt. 
260 
1,250 
2,600 
8.750 
^000 
6,250 
7,600 
8,750 
9,000 
9,250 
9.500 
9,750 
10,000 
10.250 
10,500 
10,750 
11,000 
11,250 
11,500 
11.750 
12,000 
12,250 
12.500 
12,750 
18,000 
18,250 
18,500 
18,750 
14,000 
14,250 
14,600 
14.750 
16.000 
15.500 
16,000 
16,500 
17,000 
17,600 
18,000 
18,500 
19,000 
19,140 

Poim<7«. 
1,000 
6^000 
10,000 
15.000 
20,000 
25,000 
80,000 
85,000 
36,000 
87,000 
38.000 
89,000 
40,000 
41. 000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52.000 
53,000 
54,000 
56,000 
56,000 
57,000 
58,000 
50,0C0 
60,000 
62,000 
64,000 
66.000 
68.000 
70,000 
72,000 
74,000 
76,000 
76;  560 

Ineh. 
0. 

.000100 
.000267 
.000367 
.000567 
.000700 
.000867 
.001033 
.001067 
.001100 
.001167 
.001283 
.001400 
.002600 
.003533 
.004233 
.005933 
.006000 
.008167 
.008967 
.010333 
.011333 
.012667 
.  013167 
.014338 
.  016000 
.017607 
.019000 
.020338 
.021733 
.023267 
.024938 
.  026733 
.030567 
.034607 
.040000 
.040000 
.O-MOOO 
.004007 
.0767 
.1033 
.1400 

Lwh. 
0. 

.000100 
.000167 
.000100 
.000200 
.000188 
.000167 
.000166 
.000084 
.000033 
.000067 
.000066 
.000167 
.001200 
.000933 
.000700 
.001700 
.000967 
.001267 
.000800 
.001306 
.001000 
.001334 
.000500 
.001166 
.001667 
.001667 
.001333 
.001333 
.  001400 
.001534 
.001666 
.001800 
.003834 
.004100 
.005333 
.000000 
.008000 
.010667 
.012033 
.0266 
.0367 

Ineh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
Ol 

Initial  load. 
Elaatio  limit. 

Tensile  atroDgth. 

.005207 

.006267 

.010833 

.005666 

. 

;:::;:::::J: 

General  summary. 


Tensile  Btren^  per  sqoarejnob  ofori^al  section pounds..     76^  800 

aU67 


Elastio  limit  per  square  inch  of  original  section do.. 

■"*        "  incn    -  '  -    - 


Elongation  per  IncQ  after  ruptore ^ IncJi. 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Bedaction  in  diameter  at  point  of  mptare do... 

Redaction  m  area  after  rupture,  per  centum  of  original  section 

Position  of  rapture ".60  ftom  iniddleof  . 

Character  of  oroken  surface silky ;  cracks  develop*^  in  the  oylindiiosl  surfiaoe  of  stem 

Elongation  of  inch  sections «.14j  «.»•,  ".il 


.178 
S2.8 


TfiStS  O^  IRON  AKD  St^EL. 
Tube  No.  17.— 8"  Converted  Rifle. 
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Marks,  ^^"- 


No.  792. 


BTiI 

Diameter,  '^564. 

SectioDal  area,  .25  square  inch. 


Applied  kwds. 


Total 


250 
1,250 
2. 900 
3,750 

&,oao 

<,250 
7.S0O 
8.7SO 
t.000 
0,290 
•.W 
•.750 
10.000 
10,250 

i«.aoo 

10.750 
11,000 
11.290 
11,500 
11.790 
12;O0O 
13;  250 

ii;5oo 

13;  730 
13,000 
11,290 
13.500 
13,790 
14.0U0 
14.250 
14,500 
14.790 
15.000 
15^500 
10,000 
101500 
17,000 
17,500 
li^OQO 
18.500 
19^000 
10.500 
»,000 

».ioo 


P«r  sqnaire 


BT  sqn 
inc^ 


FatmdM. 
1.000 
SwOOO 
10,000 
15,000 
20,000 
25,000 
80,000 
85^000 
80.000 
87,000 
88.000 
80,000 
40,000 
41,000 
42,000 
43.000 
44,000 
4^000 
48,000 
47.000 
48,000 
48^000 
60,000 
81.000 
52,000 
83,000 
54.000 
86.000 
60.000 
57,000 
6fl|,000 
90.000 
00^  000 
02,000 
04.000 
08,000 
88,000 
70,000 
72,000 
74,000 
78,000 
78.000 
80,000 
81,440 


K    Igatlon 
per  inoh. 


Jim*. 


.000183 
.000900 


.000700 
.000887 
.001083 
.001200 
001233 
.001207 
.001300 
.001833 
.001387 
.001400 
.001487 
.001683 
.002207 
.002800 
.003800 


.000687 
.007733. 
.008800 
.000587 

.010407 
.011067 
.012900 
.014000 
.016107 
.010038 
.017700 
.010287 


.025067 


.037007 
.041700 
.047087 
.067000 


.1267 


Snooeesive 
elongation 
perSnoh. 


JimA. 
0. 

.000138 
.000187 
.000238 
.000167 
.000167 
000168 
.000167 
.000033 
.000034 
.000033 


.000034 
.000038 


.000060 
.000784 
.000833 
.000700 


.001200 
.001067 
.001006 
.000867 
.000987 
.000800 
.001200 
.001233 
.001100 
.001107 
.001406 
.001087 
.001567 
.002700 


.008666 
.003500 
.004284 
.004938 
.005887 


.010967 
.0434 


Pennanent 


.000083 


.000100 


.001367 


.005867 


SaooeMlre 

pennanent 

•et. 


.000088 


.000007 


.001267 


.004500 


Bemaiks. 


Initial  load. 


ElastioUmit 


Tensile  etrength. 


General  tummary, 

Sp^flcstavitr 7.8609 

HtnlBeaa 12.84 

Teoaile  Mrangth  per  square  inch  of  original  section poanda. .      81, 440 

Eiastic  limit  per  aqoare  inch  of  original  section do 48, 000 

Elon^kni  per  incli  aflermpuire inoh..      0.1807 

KkmcatiooperiDchoiider  strain  at  elastic  limit do 001533 

R<'dn£ttoa  in  diameter  at  point  of  rapture do....         .064 

BodoctioD  in  area  after  roptare,  per  centum  of  original  section .*..' 21.4 

Position  «rf  i  npture ^ "*4  fh»mneok 

CfaaractarertiTokeaear&ee granular,  mdJatlng from  a  dollapot  at  the  cireomfexence 

SIOBgitioBeriBelioaetiooa ?. ".22*.  "dl,  ".08 
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No.  793. 


Marks,  b7;'o 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 


Applied  iMds. 


Total. 


Per  square 
inon. 


Sacceaaiye 
elongation 
per  inch. 


Permanent 
aet. 


I 


Snoceaaive 

permanent 

aet. 


Bemarka. 


Poundt. 

250 

1.250 

2,600 

8,750 

6,000 

0,250 

7,500 

8,750 

O.UOO 

9,250 

9.500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11.500 

11,7:>0 

12,000 

12, 250 

12.500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,600 

14,760 

15,000 

15,500 

10,000 

10,500 

17,000 

17,500 

18,000 

18,500 

19,000 

19,500 

!»,00U 

20.500 

21,000 

21,500 

21,000 

18,500 


Pinindt. 
1,000 
5.000 
10,000 
15,000 
20,000 
25.000 
8<>,000 
35,000 
8<l,000 
87,000 
38,000 
89.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47.000 
48,000 
49,000 
50.000 
51,000 
62.000 
53,000 
54,000 
65.000 
50,000 
57,000 
58.000 
59.000 
00,000 
02,000 
04,000 
00,000 
08,000 
70,000 
72,000 
74,000 
70,000 
78,000 
80.000 
82,000 
84,000 
80,000 
80,400 


Inch, 
0. 

.000138 
.000207 
.000433 
.000000 
.000707 
.000933 
.001100 
.001100 
.001133 
.001167 
.001200 
.001233 
.001267 
.001300 
.001307 
.  001600 
. 0U1033 
.002833 
.003207 
.004'£33 
.004907 
.006100 
.006900 
.007733 
.008567 
.000600 
.010333 
.  011033 
.  012067 
.  013767 
.014767 
.016267 
.018500 
.021133 
.023900 
.026607 

.osooH 

.  033733 

.  037833 

.042500 

.048000 

.055500 

.004667 

.0867 

.1067 

.1300 


Inch, 

0. 

.000133 
.000134 
.000160 
.000107 
.000107 
.000160 
.000107 

0. 

.000038 
.000034 
.000033 
.000033 
.000034 
.000033 
.000007 
.000233 
.  000333 
.OOiiOOO 
.000434 
.000966 
.000734 
.001133 


. 000833 

.000634 

.  001033 

.000733 

.001600 

.  000734 

.001100 

.001000 

.001500 

.002233 

.002633 

.002767 

.  002767 

.003333 

.  003783 

.004100 

.004667 

.005500 

.007500 

.000167 

.022033 

.0200 

.0233 


Ineh. 


Inch, 


IniUalload. 


Elaatio  limit. 


.000567 


.000507 


.004267 


.008700 


Tensile  atrength.  i 

Load  at  time  of  mptnre. , 


GeneraX  summary, 

Tenaile  strength  per  square  inch  of  original  section ....poanda..      88,40^ 

Elastic  limit  per  souare  inch  of  original  section do....      43.000 

Elongation  per  incQ afler  rupture   inoh..      0.2331 

Elongation  per  inch  under  strain  at  elastic  limit ; do  ...     .001367 

Kcduotion  in  diameter  at  point  of  rupture « do 154 

Reduction  in  area  after  rupture,  per  centum  of  original  section 47.  J 

Position  of  rupture * ".5  from  middle  of  al4»m 

Chacaoter  of  broken  aurfaoe silky 

BUmgationofiiioliaeotftoiu ''.21«".a6*,".i3 
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8Tir 

^^ctiooal  BiTGO,  .25  sqaare  inch. 


No.  794. 


AppUed.  f€iM<fa. 


ToteL 


fSlongmtlon 
per  inch. 


Saooeaalve 
elongation 
per  inch. 


PenuMient 
iet 


SacoesaiTe 
pemument 

'  eat 


Bemarks. 


J,  ___ 

S^OOO 

lO.  (MIO 

13,000 

ZA,000 
30.  ooo 
85.00O 
SOI  ooo 

37,  <K>0 

38.  OOO 
39,000 
40.000 
41.  OOO 
42,000 
43,  OOO 
44.000 
45.  OOO 
40.000 
47.  OOO 

49.  OOO 
60.  OOO 
61,000 
52.000 
53,  OOO 
Cft,  OOO 
55,  OOO 
SO.  OOO 
57.  OOO 
58,000 
SO.  OOO 
OO.OOO 
W2,000 
•4,OCO 
OO.OOO 
6».000 
70.000 
7«,000 
74,  OOO 
7«.000 

7a,ooo 
eo,ooo 

«2,000 
8a.280 


o. 

.000167 
.000333 
.  000500 
.000067 


.001000 
.  O01167 
.  001200 
.  001233 
.  001267 
.  001300 
.  001367 
.  001400 
.  001433 
0017UO 
.  «O20OO 


A05O67 
.  005500 
.  006000 

007400 
.  008707 
.  000667 
.  010233 
.  OlllOO 
.012333 
.013500 
.014467 
.015407 
.010733 
.018000 
.010333 
.022000 


.028067 
.031667 
.085400 
.040500 
.045667 


.061167 
.073333 
.0067 
.1433 


Inch, 
0. 

.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000038 


.000034 
.000033 
.000067 
.000033 
.000033 
.000267 
.000900 
.001233 
.001234 
.000433 
.001100 
.000800 
.001367 
.000900 
.000566 
.000667 
.001233 
.001167 
.000967 
.001000 
.001266 
.001267 
.001338 
.002667 
.002833 
.003234 
.003600 
.003738 
.OOAIOO 
.005167 


.012)66 
.023367 
.0466 


Inch. 
.000038 


IndL 


Initial 


.000038 
.000033 
.000067 
.000067 
.000100 


.000183 


Elastic  Umlt 


.002267 


.002134 


.006000 


.004638 


Tensile  strength. 
Load  at  time  of  raptoie. 


General  eummary, 

ver  sQiiAreiDcb  of  original  section. ponn48.. 

.sr-z::s~^.«t*'«-«-ioo»Te  inch  of  original  section do — 

SSiS^^^^rLlSfi^ermptnre.. inch.. 

TSSS  ner  iikcb  ouder  etrain  at  elastic  limit do.... 

t^m^iSdS»«neter«t  point  olrnptare do. 


42,000 

0.2283 

.001433 

.114 

36.4 

^     r.in..  -*#  -raniaTe     - »■ ".9  ftom  neok 

rpmiMtn  »»^«gj^^"  Borfmoo grannlar,  60  per  centum;  silky,  40  per  oentiim 


^  ^rcA  after  mptme,  per  centum  of  original  section. 


lotineUkmofetaaoM.. 


".81*.  ".22,  ".14 
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Marks,  b®t"o 

Diameter,  ^^564. 

Sectional  area,  .25  sqaare  inch. 


No.  793. 


Applied  loads. 


Total. 


Per  «q  uare 
inon. 


Elongation 
per  inoh. 


Sacoeesive 
elonf[:ation 
per  inch. 


Permanent 


SnoeessiTe 
permanent 


KemariEa. 


Pounds. 

250 

1.250 

2,600 

8,750 

5,000 

6,250 

7,500 

8,750 

9,000 

0,250 

0.500 

0,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11.500 

11,7:.0 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13.750 

14,000 

14,250 

14,600 

14,750 

15,000 

15,600 

16,000 

16^500 

17,000 

17,500 

18,0U0 

18.500 

19,000 

10,500 

20,00u 

20.500 

21,000 

21,500 

21,600 

18,500 


L 


Poundi. 
1,000 
6.000 
10,000 
15,000 
20,000 
25,000 
30, 000 
35,000 
31,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
40^000 
47,000 
48,000 
49,000 
50,000 
51,000 
53,000 
53,000 
54,000 
55.000 
56,000 
57,000 
58.000 
59,000 
60,000 
62,000 
64,000 
60,000 
68,000 
70,000 
72, 000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
86,000 
86,400 


Inch, 
0. 

.000133 
.000267 
.000433 
.000600 
.000767 
.000933 
.001100 
.001100 
.001133 
.001167 
.001200 
.  001233 
.001267 
.001300 
.001367 
. 001600 
.  0U1983 
.002&')3 
.003287 
.  004233 
.004067 
.006100 
.006900 
.007733 
.008367 
.009600 
.  010333 
.011933 
.  012667 
.  013787 
.  014767 
.016267 
.018500 
.021133 
.023900 
.026667 
.030011 
. 033733 
.037833 
.042500 
.048000 
.055500 
.064667 
.0807 
.1067 
.1300 


Ineh. 

0. 

.000133 
.000134 
.000166 
.000167 
.000167 
.000166 
.000167 

0. 

.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.000233 
.000333 
.0OU90O 
.000434 
.000966 
.000734 
.001133 
.000800 
.  000838 
.000834 
.  001033 
.000733 
.001600 
.000734 
.001100 
.  001000 
.001500 
.002233 


.  002767 
.002767 
.003333 
.  003733 
.004100 
.004667 
.005500 
.007500 
.000167 


.0200 
.0233 


Ineh. 


Iwsh. 


Initial  load. 


Elaetio  limit. 


.000567 


.000567 


.004267 


.003700 


Tensile  strength. 
Load  at  time  of  inptne.  i 


General  summary. 

Tensile  strenii^h  per  square  inch  of  original  section :... pounds..     80>^ 

Elastic  limit  per  square  inch  of  original  section do 43,  rw 

Elongation  per  inch  after  raptare inoh..     <>-2g 

Elongation  per  inch  under  strain  at  elastic  limit .* do...    .0013S7 

Kedoction  in  diamefer  at  point  of  rupture « do....       -J^ 

Keduction  in  area  after  rupture,  per  centum  of  original  section **•' 

Position  of  rupture  ...*.# ".5  from  middle  of  sj^ 

Character  of  broken  surface ^^ 

BUmgattonofinolLBactloiu ".21,  ".88*."-^ 
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Marks,  M^T^b 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Xo.  796. 


Applied  loads. 


TotAL 


250 
1.150 
XSOO 

3,790 
&.000 
0.290 
7.  MO 
8^750 
910(0 
9^250 
0,500 
9^750 
10,000 
10,230 
19^500 
10,750 
11.000 
11,250 
ILSOt 
11,750 
12.000 
I3;2SO 

u;9oo 

12,790 

U<ioo 

18^250 
13^900 

13^750 
M,000 
14.290 
11900 
U,750 
15^000 
19^900 
in  000 
111900 
17.000 
17,500 
18^000 
19,900 
U^OOO 
19^900 
20^000 
201900 
21,000 
21,500 
2X900 
2^280 
21^100 


Per 


rMiuae 


Fottndt. 
1.000 
5,000 
10,000 
19.000 
20.000 
25,000 
80,000 
85,000 
80^000 
87.000 
88.000 
80,000 
40,000 
41.000 
42,000 
43,000 
44.000 
45,000 
46.000 
47.000 
48.000 
49.000 
90.000 
91.000 
52,000 
63.000 
M.000 
55,000 
90,000 
S7.000 
58LO0O 
90.000 
00,000 
•2,000 
04,000 
00,000 
68;  000 
70,000 
72,000 
74,000 
70.000 

Taooo 

80,000 
82.000 
84,000 
80^000 
88.000 
88,920 


Eloontlon 
permch. 


JndL 

Dl 
.000067 


.000367 
.000567 
.000700 
.000900 
.001033 
.001067 
.001100 
.001138 
.001167 
.001233 
.001267 
.001300 
.001338 
.001400 
.001467 
.001000 
.001738 
.002000 
.002400 
.003438 
.004238 
.005067 
.005733 
.006767 
.007067 


.010667 
.011700 
.018000 
.015000 
.017067 
.010533 
.021667 
.025000 
.027667 
.080700 
.065000 


.044500 
.040500 


.0700 
.0033 
.1300 


SacoeMive 
eloDfration 
per  inch. 


IfUih, 

0. 

.000067 
.000133 
.000167 
.000200 
.000133 
.000200 
.000133 
.000034 
.000033 


.000034 
.000066 


.000033 
.000033 
.000067 


.000133 
.000133 
.000267 
.000400 
.001038 
.000800 
.000834 
.000666 
.001084 
.001200 


.000734 
.001000 
.001083 
.001300 


.002067 
.002466 
.002184 
.003838 
.002667 
.003083 
.004300 
.008667 


.010667 

.0238 

.0367 


Permanent 
act. 


Sacoeseive 

permanent 

sot. 


Inch. 


.000067 
.000067 
.000007 
.000067 
.000067 
.000067 


Ituh, 


.000033 


.000038 


.000034 


.001700 


.001667 


Kemarke. 


Inittalloed. 


Slaaticlimlt. 


Tensile  Htrength. 
Load  et  time  of  mpture. 


General  summary, 

TeaafleetrcBgtIi  per  aqoare  inch  of  oriffinal  section ponnda..      89,520 

riaatie  lunU  per  ioiuuie  inch  of  original  section do...      45,000 

Etosffntioii  per  incji  after  mptore inch..      0.1833 

EleaiaSioB  per  Inch  under  strain  at  elaaiio  limit do...    .001467 

RedactioD  in  diameter  at  point  of  mptaie do...         .114 

Bednetkm  in  area  aftar  mptoze,  per  centum  of  original  section SO  4 

PoeHien  of  roptnre ".49  from  middle  of  stem 

Chacaeter  <if  Droken  svrfaee .* granular;  dull  spot  at  drcumference 

'■'  •    tofinchoeotlons...,, , , «.U,  «.80»,  ".14 


144 


TESTS  OP  IBON   AITO   STEEL. 


Marks  jj8^T,j^ 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 


No.  797. 


Applied  loftda. 


TotaL 


Per  square 
inon. 


ElonfffttioD 
permch. 


Saoceasive 
elongation 
per  inob. 


Pennaiient 
set. 


Saocessive 
pennanent 


Bemarks. 


Poundi. 
250 
1,250 
2.500 
8,750 
5,000 
6,250 
7.  COO 
8,750 
9,000 
0,250 
9,500 
0,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,600 
11,750 
12,000 
12,250 
12,500 
12,760 
13,000 
13,250 
13,500 
ia»750 
14,000 
14,250 
14.500 
14,750 
15,000 
15, 600 
16,000 
16,500 
)7,000 
17,500 
18,000 
18,500 
19,000 
10,500 
20,000 
20,500 
21,000 
21,500 
32,000 
22,500 
22, 700 
21,200 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80.000 
35,000 
86,000 
87,000 
38,000 
80,000. 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 

•  47,000 
48,000 
40.000 
50,000 
51,000 
52,000 
63.000 
64,000 
55,000 
56,000 
57,000 
68.000 
50,000 
60.000 
62, 000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
80, 000 
88,000 
90,  000 
90,  BW 


Inch. 
0. 

.  000133 
.000267 
.000400 
.000600 
.  00071.7 
.00003? 
.001067 
.  OOil'JO 
.001133 
.001167 
.  001200 
.001233 
.0012rt7 
.001300 
.001833 
.  001367 
.001400 
.001600 
.001667 
.001867 
.002267 
.003338 
.  004033 
.004600 
.005267 
.006533 
.007267 
.008300 
.  009333 
. 010107 
.011000 
.  012133 
.014000 
.010233 
.  018333 
.  02(1933 
.023267 
.026333 
.029667 
.033107 
.037067 
.041733 
.046000 
.  051933 
.000430 
.071500 
.1033 
.1233 


Inch, 
0. 
.910133 
.000134 
.000133 
.000200 
.000167 
.000166 
.0001B4 
.000033 
. 000033 
.000034 
.000033 
.000033 
.000034 
.  000033 
.000033 
.000034 
.000038 
.  000200 
.000067 
.000200 
.000400 
.001066 
.  000700 
.000567 
.  000C67 
.  001266 
.  000734 
.001033 
.001033 
.000834 


.  001133 

.  001667 

.  002233 

.  002100 

.002000 

.002334 

.003066 

.  003334 

.003.500 

.004500 

.004066 

.004267 

.005938 

.008467 

.011100 

.0318 

.0200 


Inch, 


Jruh, 


Ihittalload. 


.000067 


.000067 


Elastic  limit. 


.001700 


Tensile  stren^h. 
Load  at  time  of  rapture. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section poonds. 

Elastic  limit  per  sanaro  inch  of  original  section do. . 

Elongation  per  incn  after  ruptnre Inch. 

Elon;;ation  per  inch  under  strain  at  olastio  litnit do.., 

Bednotion  in  diameter  at  point  of  rupture do.., 

Rcflnction  in  area  after  rupture,  peroentum.  of  original  section 

Position  of  rupture • ".6  from  aeck 

Character  of  broken  surface granular,  radiating  ttom  oentttri  duUtpol  at  oirBamftonne* 

Elongation  of  inch  aeotions , ''.27*,  ".1^  "ao 


»>.800 

461,000 

0.1633 

.001400 

.104 

S3L5 


^T^ecTi, 
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Marks,  ]|5ri 

Diameter,  ''.563. 

Sectional  area,  J25  square  inch. 


Ko.  900. 


AppUfldlMds. 


TbteL 


1 


230 
1,2S0 
1.500 
Z,7» 
5,000 

%tso 

7.500 
S.750 
9^000 

9^250 
9>50O 
9^750 
m060 
10^290 
10.500 
lO^TSe 
11, 9M 
11.230 
11.  MO 
11.750 

now 

13.250 

nsoo 

liTSO 
13.000 
ia.250 
13,900 
13.7d0 
14.0C0 
14.230 
14yS00 
14.730 
15^000 
15^500 
111  000 
1^900 
17.^0 
17.  NO 

laooo 

lasoo 

19^000 
10,070 
15.SG0 


PersmiaTO 
Inch. 


1,000 
S.000 
10,000 
IP.  000 
20.000 
25,000 
80.000 
35.000 
38,000 
37.000 
88,000 
89^000 
40.000 
41.000 
42.000 
43,000 
44.000 
43.000 
46,000 
47.000 
48,000 
49,000 
50.000 
51,000 
62.000 
53.000 
54.000 
55,000 
56,000 
97.000 
58.000 
50.000 
00^000 
<fi,000 
64.000 
68.000 
68,000 
70.000 
72.000 
74.000 
70.000 
76^200 


BlongBtlan 
perinoh. 


Ineh. 

.000167, 
.000388 
.000567 
.000067 
.000883 
.000067 
.001133 
001167 
.031200 
.001287 
.001800 
.001833 
.001400 
.001833 
.003000 
.004138 
.006400 
.007800 
.008467 
.000800 
.011000 
.012600 
.  013167 
.014338 
.015600 
.017667 
.019267 
.020033 
.022000 
.023733 
.025500 
.027000 
.031500 
.035667 
.040833 
.047333 
,053000 
.066667 
.080667 
.1300 
.1567 


SacceHsivo 
flJoogation 
perlooh. 


Inch. 
0. 

.000167 
.000166 
.000234 
.000100 
.000166 
.000134 
.000166 
.000034 


.000067 
.000033 
.000033 
.000067 
.000433 
.001167 
.001133 
.002267 
.  001400 
.000667 
. 001333 
.001200 
.001500 
.000667 
.001106 
.001267 
.002007 
.001600 
.001066 
.001067 
.001733 
.001767 
.002000 
.004000 
.004167 
.005106 
.006500 
.007667 
.011667 
.014000 
.048833 
.0267 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 


.000088 


.004838 


.010788 


SnooesaiTe 
permanent 


In^ 


.000083 


.004800 


Bemarks. 


Initial  load. 


Elastic  Umit 


Tensiile  strength. 
Load  at  time  of  rapture. 


General  eummanf, 

Temfle  itrcDzth  psr  sqoiiro  inch  of  original  section pounds..      76,280 

Ejaitie  limit  per  sonaru  inch  of  original  section do 41,000 

uoB^itioo  per  inch  after  mptare inch..      0.2433 

QngatioD  per  inch  ander  strain  at  elastic  limit do  ...    .001400 

SeoQctioB  in  diameter  at  point  of  mptaro do 103 

woctioD  in  area  after  rapture,  per  centam  of  original  Motion 57.0 

J^iioo  of  rupture l^fromneclc 

Cttracter  of  broken  surikce gilky 

Cwagaijan  of  inch  sectioiia ..".48*.  ".18, 'M2 

S.  Ex.  36 10 
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TESTS   OF  IBON  AND   STSEL. 


No.  901. 


Marks,  B'^;i' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loAds. 

Elongation 
per  inch. 

Sncoeaaive 
eloneatlon 
perlnoh. 

Permanent 
set. 

Snooeesiye 

set 

Bemarka. 

Total 

Per  nqnAre 
inch. 

Poundi. 

250 

1,250 

2,600 

3,750 

5,000 

6,250 

7,500 

8,760 

9,000 

9,250 

9,600 

9,750 

10,000 

10,250 

10.500 

10,760 

11,000 

11.250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

18,000 

18,250 

18,500 

18,760 

14,000 

14,250 

14.600 

14,760 

15.000 

15,500 

16,000 

16,500 

17,000 

17,500 

18,000 

18,500 

19,000 

19,420 

16,200 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
86,000 
87,000 
88,000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
62,000 
63,000 
54,000 
66,000 
66,000 
67.000 
68,000 
59,000 
60.000 
62,000 
64,000 
60.000 
68,000 
70,000 
72,000 
74.000 
76,000 
77,680 

Inch. 
0. 

.000100 
.000333 
.000438 
.000633 
.000767 
.000988 
.001100 
.001188 
.001167 
.001200 
.  001288 
.001267 
.001800 
.001338 
.001867 
.001933 
.003167 
.006667 
.067338 
.006500 
.009167 
.011167 
.011800 
.012633 
. 013733 
.015833 
.016667 
.018000 
.010500 
.021167 
.022400 
.024667 
.026033 
.032000 
.087000 
.041667 
.048667 
.056383 
'    .067838 
.085167 
.1467 

iTieh. 
0. 

.000100 
.000238 
.000100 
.000200 
.000184 
.000166 
.000167 
.000088 
.000034 
.000033 
.000033 
.000034 
.000033 
.000038 
.000084 
.000566 
.001234 
.003500 
.000666 
.001167 
.000667 
.002000 
.000683 
.000838 
.001100 
.001600 
.001838 
.001333 
.001500 
.001667 
.001238 
.002267 
.003866 
.003967 
.005000 
.004667 
.007000 
.007666 
.  OllfiOO 
.017334 
.061538 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Slaatio  limit. 

Tenaile  strength. 
Load  at  time  of  mptnre. 

0. 

. 

.001667 

.001667 

'".'ooosbb' 

.007638 

General  summary. 

Tensile  strength  per  square  inch  of  original  section poonda..      77.  tfO 

ElasUo  limit  per  square  inch  of  original  section do 43!ooo 

Elongation  per  inch  afterrupture inch..      0.20:7 

Elongation  perinch  under  hI  rain  at  clastic  limit do 0OI3G7 

RedootioB  in  diameter  at  point  of  rupture do 1R4 

Reduction  in  area  atter  rupture,  per  centum  of  original  section 14  a 

Position  of  rupture ".75  ftom  middle  of  sicmi 

Cbaraoter  of  broken  surface fine  ^kr 

^ongatlon  of  iQch  seotioos — , ,..., ,, ,, ",87*,  ",28,  "15 
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No.  900. 


Marks,  Jil'i 

I>iameter,  "M3. 

Sectional  area,  .25  square  inch. 


AppUed  loads. 

^SJST' 

SaoceAsivo 
eloogation 
perloch. 

Permanent 
set. 

BncceBaiTe 

permanent 

set. 

Bemarks. 

TotaL 

PerBoaaze 
incL 

J 

250 

JPoimdt. 
1,000 
5.000 
10,000 
15.000 
20.000 
25.000 
90.000 
85.000 
80.000 
37,000 
88,000 
39.000 
40.000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57.000 
58,000 
50,000 
60,000 
62.000 
64.000 
66.000 
68.000 
70.000 
72,000 
74,000 
76,000 
76^280 

Inch. 

a 

.000167, 
.000338 
.000567 

000067 
'.000883 
.000967 
.001183 

001167 
.001200 
.001267 
.001300 
.001333 
.001400 
.001833 
.003000 
.004138 

Inch. 
0. 

.000167 
.000166 
.000234 
.000100 
.000166 
.000184 
.000166 
.000034 
.000033 
.000067 
.000088 
.000083 
.000067 
.000433 
.001167 

Jn€h. 
0. 
0. 
0. 
0. 
0. 

a 
0. 
0. 

Inth, 
0. 

Initial  load. 
ElasUc  limit 

Tensile  strength. 
Load  at  time  of  rapture. 

2;  500 
3,750 

5,000 

6.250 
7,500 

\      8,750 
0  nnn 



0.250 
0.500 
0,750 
10,000 
10,250 

in  RAA 



.000088 

.000088 

in  TSA 

11,000 
11,250 
11.500 
11,750 
12,000 
12.250 
12.500 
12.750 
13,000 
13.250 
13,500 
13.750 
14,0C0 

1^  9?M 

.006400          .002267 
.007600    t       om^nn 

.004633 

.004800 

.008467 

.000800 

.011COO 

.012500 

.013167 

.014.133 

.015600 

.017667 

.019J67 

.  020933 

.022000 

.023733 

.025500 

.027000 

.031500 

.035667 

.010833 

.047383 

.055000 

.066667 

.080667 

.1300 

.1567 

.000667 
.  001333 
,001200 
.001500 
.000667 
.001106 
.001267 
.002067 
.001600 
.001066 
.001067 
.001733 
. C01767 
.002000 
.004000 
.004167 
.005166 
.006500 
.007667 
.011667 
.014000 
.049333 
.0267 

*.., 

.0i0788 

.005000 

1   iiisoA 

14,750 
15,000 
15,500 
10,000 
16.500 
17.090 
17.600 
16,000 
18.500 
19.000 
19,070 
15.500 

General  $ummarM* 

Tensile  strcn 7th  per  square  inch  of  original  section poonds..      76.280 

Elastic  limit  per  aqoaro  inch  of  original  section do 41,000 

Elongation  per  inch  after  rnptnre inch..      0.2433 

Elongation  per  inch  under  strain  at  elastic  limit do  ...    .001400 

Beduction  in  diameter  at  point  of  niptoro do 193 

Redaction  in  area  after  ruptare.per  centum  of  original  section 57.0 

Pofiit  ion  of  rupture l"fromnnck 

Character  of  oroken  surfkce silky 

Elongation  of  inch  sections ".48*.  ".18,  ".12 

S.  Ex.  36 XO 
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TESTS   OF   IBON  AND   STEEL. 


Marks,  ^'^,'{ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


No.  795. 


AppUed  loadB. 

Elonntion 
per  inch. 

Saocessire 
elongation 
per  inch. 

Permanent 

Sncceasive 
■et. 

Bemarka. 

1 

Totol. 

Pertqnare 
inch. 

P<mnd$. 

250 

1,260 

2,500 

8,750 

5.000 

6,250 

7,600 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11.250 

11,500 

11,750 

12,000 

12, 250 

12, 500 

12,750 

18,000 

13,250 

13,500 

13,750 

14,000 

14, 250 

14,500 

14,750 

15.000 

15,500 

16,000 

16,500 

17.000 

17.6C0 

18.000 

18.500 

19,000 

19.500 

20,000 

20,500 

20,850 

17,200 

FoundM, 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
80.000 
8.5,000 
86.000 
87,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
54.000 
55. 000 
56,000 
57,000 

saooo 

59.000 
60,000 
62,000 
64,000 
06,000 
6H,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
83,400 

Inch, 
0. 

.000100 
.000200 
.000367 
.00a'>33 
.000700 
.000867 
.001038 
.001033 
.001067 
.  001100 
.001133 
.001167 
.001200 
.001233 
.001267 
. 001300 
.001467 
.001800 
. 002267 
.  003333 
.  004333 
.005833 
.006633 
.007400 
.  0084H3 
.009733 
.010700 
.  012267 
.013033 
.014333 
.015367 
.016733 
.019367 
.022233 
.0253;« 
.028667 
.032267 
.  0S7000 
. 041667 
.047667 
.054833 
.065033 
.0933 
.1167 

Inch, 

0. 

.000100 
.900100 
.  000167 
.  000166 
.000167 
.000167 
.000166 

0. 
.000034 
.  00003:) 
.000033 
.000034 
.000033 
.  000033 
.  000034 
.  000033 
.  000167 

.  000407 
.001066 
.  001000 
.  001500  • 
.  0U0800 
.  000767 
.  001033 

.  ooi:wo 

.000067 
.001567 
.  000766 
.001300 
.001034 
. 001306 
.  002834 
.002866 
. 003100 
.003334 
.  003600 
.  004733 
.  004C67 
.006000 
.007166 
.  010200 
.028267 
.0234 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
-^  000033 

iMh. 

0. 

Initial  load. 

1 

-.000083 

—.000088 

0. 

Elastic  limit 

. 000133 

.000166 

"".'ooiioo  * 

**".*  003967*  ■ 

1 





' 



Tennile  strenjrtli. 
Load  at  time  of  raptanv 

General  Bummary. 

Speciflo  gravity 7.8601 

Hardness IS.  85 

Tonsllo strength  per  square  inch  of  original  section pounds..    83,400 

Elastic  limit  per  square  inch  of  origins! section do....    44.000 

Elongation  per  inobafter  rupture Inch..    0.2000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001300 

Reduction  in  diameter  at  point  of  rupture do...       .164 

Beduction  in  area  after  mptuie,  per  centum  of  original  section 49.7 

Position  of  rupture » 1''.8  fnnn  neck,  ohUquv 

Character  of  broken  surfiRoe ailay 

Elongation  of  inch  aectioiia , «.84^  ".28*,  ".O* 


TESTS   OF   IBON   AND   STEEL. 


No.  796. 
Sectiooal  area.,  ^o  square  inch. 


Applied  load*. 


ToteL 


I»«r 


amMjmrm 


por  inch. 


1«  ooo 

dw  OOO 

:ia;ooo 

20.  ooo 
25^000 

so,  ooo 
aswooo 

90,000 
97,000 


89,  ooo 
40.  OOO 
41.000 
42,000 

♦4.  OOO 

-tT.OOO 
48,<»0O 
4«».  CM>0 

^•522 

51.000 
52,000 

»<*2?2 

65.  ooo 

«^222 

«^'222 

fi8**»92 

^•222 

•<>»222 
e2.  ooo 

Slooo 

a6.ooo 

?owOOO 
•'♦•222 

7€S,000 

7a,  ooo 
«»-222 

«2,000 

»*^222 
"•222 

89.920 


Jirudk. 

.OOO0«7 
.000200 


.000607 

.000700 
.000000 
.001033 
.001067 
.001100 
.  OU1133 
.  001167 
.001233 
.  0O12fl7 
.001300 
.  00133S 
.001400 
.001407 
.001000 
.  OOI738 
.  002000 
.  002400 
.  CM)3433 
,  004238 
,  005067 
.  U05733 
,  000767 
.  007067 


.000667 

.010667 
.  011700 
.  018000 
.  015000 
.  017067 
.  019533 
.  O2J607 
.  025000 
.  027667 
.  030700 
.  035000 


.044500 

.040500 

.059833 

.0700 

^0933 

.1800 


20,300 


»       I  .0933 


SncoeMive 
eloDgation 
per  inch. 


Pennanent 
set. 


Socoeasive 

permanent 

sot. 


Ineh. 
0. 

.000067 
.000133 
.000107 
.000200 
.000133 
.000200 
.000133 

.ooooa4 

.000083 
.00003.^ 
.000034 
.000066 
.000034 
.000033 
.000033 
.000067 
.060067 
.000133 
.000133 
.000267 
.000400 
.001033 
.000800 
.000834 
.000666 
.001034 
.001200 
.000066 
.000734 
.001000 
.001033 
.001800 


.002067 
.002466 
.002134 


.002667 


.004300 
.003667 


.005000 

.000833 

.010667 

.0233 

.0367 


-.000067 
~. 000067 
-.000067 
-.000067 
-.000067 
-.000067 


IfUh. 
0. 

-.000067 
0. 
0. 
0. 
0. 
0. 
0. 


-.000033  I   .000084 


000038    .000066 


.001700  i   .001607 


Bemarks. 


Initlsl  load. 


Elastic  Umit 


Tensile  strength. 
Load  at  time  of  mptui 


General  summary. 

^,    ....--  aAO«v«  Inch  of  original  section pounds 

,.        »5SiSSiS*li.cliofarigfa»rseetion do 

«laa*ft©lii»l*p«^»3^^Werxoptare inch 

ysSoafs»tY>^  P«c  *»«^  SSer  •train  at  elastic  limU do. 

^jBedoc^lon  to  ^™^£j-r  rapture,  per  cenram  of  original  section 

5Socr«onM^^»?**^...^,..r..'T. .77. ".46  ftom  middle  of 

-^o«it»««oCTiapw^--^jj^ grannlarj  dull  spot  al  ciroomfei 

^S:;^SLS!^a^S^m^^^'rr^ ' ....,..™...".u.'.8o* 


144 


TESTS  OP  IBON   AND   STEEL. 


Marks  ^8^T.j^ 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 


No.  797. 


AppUedlonds: 

EloDgation 
peruioh. 

Socceuive 
eloDfration 
per  inob. 

Pennaaent 
Bet. 

Saoceasive 
aet 

Bemarka. 

TotaL 

Per  square 
inch. 

Poundt. 
250 
1,250 
2,500 
8,750 
5,000 
6,250 
7,500 
8,750 
0,000 
9,250 
9,500 
9,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,600 
11,750 
12,000 
12,260 
12,600 
12,750 
13,000 
18,250 
18,600 
ia»750 
14,000 
14,250 
14.500 
14,750 
16,000 
15,500 
16,000 
16,600 
17,000 
17,600 
18,000 
18,600 
19,000 
19,600 
20,000 
20.500 
21,000 
21,500 
32,000 
22,600 
22,700 
21,200 

Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
36,000 
37,000 
38,000 
89,000. 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 

.   47.000 
48,000 
49,000 
60,000 
61,000 
62,000 
63.000 
64,000 
65,000 
66,000 
67,000 
68.000 
69.000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86, 000 
88,000 
00,  000 
00,800 

Inch. 
0. 

.000133 
.000267 
.000400 
.000600 
.  0007J.7 
.00093? 
.001067 
.  001100 
.001133 
.001107 
.001200 
.001233 
.0012117 
.001300 
.001333 
.001367 
.001400 
.001600 
.001667 
.001867 
.002267 
.003338 
.004033 
.004600 
. 005267 
.006533 
.007267 
.008300 
.000333 
. 010167 
.011000 
.012133 
.  014000 
.  01G2 13 
.  018:!33 
.  02(1933 
.023267 
.026333 
.029667 
.  033167 
.037667 
.041733 
.040000 
.051933 
.060430 
.  071500 
.1033 
.1233 

Inch. 
0. 
.9I0133 
.000134 
.000133 
.000200 
.000167 
.000166 
.0001B4 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000200 
.000067 
.000200 
.000400 
.001060 
.000700 
.000567 
.000007 
.  001266 
.  000734 
.  001033 
.001033 
.000834 
.000833 
.001133 
.  001867 
.002233 
.002100 
.002600 
.002334 
.003066 
.003334 
.003500 
.004500 
.004066 
.004267 
.005938 
.008467 
.011100 
.0318 
.0200 

InetL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

JfuA. 
0. 

InitUlload. 
Bloatic  limit. 

Tensile  sireogth. 
Load  at  time  of  rapture. 

0. 

.000067 

.000067 

.001700 

.001638 

General  summary. 


Tensile  strpnj^th  per  square  inch  of  origin 
Elastic  limit  per  souaro  inch  of  original  section  . 


I  section pounds. 

fcion do.. 

Elongation  per  incii  after  rupture Inch. 

Elon^tion  per  inch  under  strain  at  clastic  lioiit do.. 

Beduction  in  diameter  at  point  of  rupture do.. 

Reduction  in  area  after  rupture,  per  centum,  of  original  section - 

Position  of  rupture ".5 

Character  of  broken  surface granular,  radiating  fhnn  center  i  dull  spot  aft  otn._ 

Elongation  of  inch  aeotiona , ".97*,  ".1^  ".10 


90^800 
46vOCO 
&1633 
001400 
.104 
1X6 


^T^ecTt, 


Sb3649t 


Diameter,  ".563. 

Sectional  aiea,  .25  sqaare  inch 


TESTS   OP  IBON   AND   STEEL. 
No.  900. 
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per  inch. 

Saccemivo 
elongation 
perlDch. 

Permanent 

set. 

Saooeasiye 

permanent 

aet. 

Bemarks. 

ToteL 

Peraffoflie 
Inch. 

PtowMlt. 

250 

1.250 

Poundt. 
1,000 
6,000 
10.000 
15.000 
20.000 
25,000 
90,000 
85,000 
86,000 
87.000 
88.000 
89,000 
40.000 
41.000 
42,000 
43.000 
44.000 
45.000 
46,000 
47.000 
48.000 
49,000 
50.000 
51.000 
62,000 
53.000 
54,000 
53,000 
56,000 
57.000 
68.000 
50,000 
00.000 
<^.000 
64,000 
66^000 
68.000 
70.000 
72.000 
74,000 
70,000 
76^280 

JmA. 
0. 

.000167, 
.000333 
.000567 
.000067 
.000883 
.000907 
.001138 
001167 
.001200 
.001267 
.001300 
.001338 
.001400 
.001838 
.003000 
.004138 
.006400 
.007800 
.008467 
.000800 
.OllCOO 
.012500 
.013167 
.014338 
.015600 
.017667 
.019267 
.020933 
.022000 
.023783 
.02^00 
.027^ 
.031500 
.035667 
.010833 
.047333 
.055000 
.066067 
.000667 
.1800 
.1567 

Inch. 
0. 

.000167 
.000166 
.000234 
.000100 
.000106 
.000134 
.000166 
.000034 
.000033 
.000067 
.000038 
.000083 
.000067 
.000433 
.001167 
.001133 
.002267 
.001400 
.000667 
. 001333 
.001200 
.001500 
.000667 
.001106 
.001267 
.002067 
.001600 
.001666 
.001067 
.001733 
.  001767 
.002000 
.004000 
.004167 
.005166 
.006500 
.007667 
.011667 
.014000 
.048333 
.0267 

Inch, 
0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 

0. 

Initial  load. 
BlaaUoUmit. 

TensQe  atrengtb. 
Load  at  Ume  of  rapture. 

2.500 

3.750 

5.000 

i.^ 

7.500 

8.750 

91.000 

9^290 

gt.5O0 
0,750 
10.000 
10.250 
10.500 
10.750 
11,000 
11,250 
11,600 
11.750 
12,000 
12.250 
13.500 

]|;290 
18.900 
U750 
14.0CO 
14,250 
HSOO 
H730 
IS,  000 
15.600 
IfllOOO 
11^500 
17,000 

.000038 

.000083 

.004838 

.004800 

...... ..f... 

.010788 

.005900 

17,500 

181000 

18L500 

tfLOOO 

SoS 

1^500 

General  aununanf^ 

Trasile  atrcnzth  per  sqnaro  inch  of  original  section ponnda..      76,280 

ElasUe  limit  per  aooaro  inch  of  original  section do 41,000 

uoBgatkm  per  innn  after  mptnre inch..      0.2433 

BoBgatMD  per  inch  under  strain  at  elastic  limit do  ...    .001400 

Bedoctioo  in  diameter  at  point  of  mptoro do .  193 

BeductioD  in  area  after  rupture,  per  centum  of  original  aection 57.0 

Position  of  rapturo 1'' from  nock 

Chancier  of  broken  snrftce silky 

£kiDSi^on  of  inch  sections - ".48*,  ".18,  ".12 

S.  Ex.  36 iO 
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TESTS  OF  IRON  AND  STEEL. 


No.  901. 
Marks,  B»^."i' 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 


Applied  loads. 

EloDffation 
perlnoh. 

Soooeasivo 
eloDeation 
per  Inch. 

Permanent 
set. 

SacoeaaiTe 
set 

Bemarka. 

Total 

Persqiutfe 
inch. 

Pound*. 

250 

1.260 

2,600 

3,750 

6,000 

8,250 

7,600 

8,750 

9,000 

9,260 

9,600 

9,750 

10.000 

10,250 

10.500 

10,760 

11,000 

11,250 

11,500 

11.750 

12.000 

12,250 

12.600 

12,750 

18,000 

13,250 

l.%500 

13.750 

14,000 

14.250 

14.600 

14,750 

1^000 

J^600 

18,000 

16,500 

17,000 

17,600 

18,000 

18,600 

19.000 

19,420 

18,200 

Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
80,000 
86,000 
88,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45.000 
48,000 
47,000 
48,000 
49,000 
50.000 
61,000 
62,000 
63,000 
64,000 
66,000 
66,000 
67,000 
68,000 
69,000 
80,000 
62.000 
84,000 
60.000 
68,000 
70,000 
72,000 
74,000 
78,000 
77,880 

IncK 
0. 

.000100 
.000333 
.000433 
.000833 
.000767 
.000033 
.001100 
.001133 
.001167 
.001200 
.001233 
.001267 
.001300 
.001338 
.001867 
.001033 
.003167 
.008867 
.067333 
.006500 
.009187 
.011187 
.011800 
.012833 
.013733 
.015333 
.016667 
.018000 
.010500 
.  021187 
.022400 
.024867 
.028083 
.032000 
.037000 
.041667 
.048667 
.056383 
'    .087833 
.085187 
.1487 

Inch. 
0. 

.000100 
.000233 
.000100 
.000200 
.000134 
.000168 
.000167 
.000038 
.000034 
.000033 
.000033 
.000034 
.000033 
.000038 
.000034 
.000566 
.001234 
.003500 
.000868 
.001167 
.000667 
.002000 
.000633 
.000888 
.001100 
.001600 
.001338 
.001333 
.001500 
.001667 
.001233 
.002287 
.003366 
.003967 
.005000 
.004887 
.007000 
.007666 
.011500 
.017334 
.081533 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
SiMtio  limit. 

0. 

.001667 

.001867 

< 

.009300 

*  ■.007838"' 

Tensile  strength. 
Load  ftt  time  of  mptare. 

General  summary. 

Tensile  stoeuKth  per  sqoare  inch  of  original  section ponnda..      77  6M 

Elasdo  limit  per  square  inch  of  originalseotion do 43!ooo 

Elongation  per  inch  afterraptnre inch..      0.2G(J 

Elongation  per  inch  under  strain  at  olastlo  limit do 001367 

Redaction  in  diameter  at  point  of  rupture do 184 

Bednction  in  area  after  rupture,  per  centum  of  originalseotion ^4  G 

Position  of  rupture ".75  from  middle  of  stem 

Charaeterof  broken  surface finesillsT 

^ongatlonof  inobseotioQa...., ,...,..., , ",87*,  ".28,  ".15 


TESTS   OP  IRON   AND   STEEL. 
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Harks,  b'^.Si 


No.  902. 


Diameter,  ".563. 

Sectional  area,  .25  square  inch. 


per  inch. 

SnccoBsive 
elongation 
per  inch. 

Permanent 
aet. 

SucceaaiTe 
set. 

Bemarka. 

TotaL 

PerMDwe 

PMnMto. 
250 

1.250 

Poimd*. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
35.000 
86.000 
87.000 
38.000 
89,000 
40,000 
41,000 
42.000 
43.000 
44,000 
45,000 
46.000 
47,000 
48,000 
49.000 
50.000 
51,000 
62,000 

^,^ 

OS.  000 
60.000 
57,000 
58.000 
50,000 
60,000 
02,000 
•4,000 
06.000 
08^000 
70.000 
72,000 
74.000 
74.800 

Inch. 
0. 

.000138 
.000300 
.000467 

iooosoo 

.000933 

.001133 

.001167 

.001567 

.003167 

.006833 

.007800 

.008367 

.008833 

.OIOOOO 

.011267 

.012300 

.013400 

.014338 

.016000 

.017167 

.018667 

.019333 

.021667 

.0^2667. 

.024338 

.026000 

.027500 

.028933 

.061000 

.083000 

.035167 

.038833 

.044667 

.052067 

.062167 

.074333 

.0000 

.1233 

.1667 

Ineh. 
0. 

.000133 

.000167 

.000167 

.0001G6 

.000167 

.000133 

.000200 

.000084 

.000400 

.001600 

.003666 

.000067 

.  000567 

.000466 

.001167 

.001267 

.001033 

.001100 

.000933 

.001667 

.001167 

.001500 

.000666 

.002334 

.001000 

.001666 

.001667 

.001500 

.001438 

.002067 

.002000 

.002167 

.004666 

.004834 

.007400 

.010100 

.012166 

.015667 

.0333 

.0434     -. 

Inch, 

0. 

0. 

0. 

0. 

0. 

.000033 
.000033 
.000067 

Inch, 
0. 

iBiifal  load. 
ElaatioUiniU 

Tensile  strength. 
Load  at  time  of  rupture. 

2.500 

'      3,750 

6^000 
6^250 
7.500 
81730 
91000 

■".'606033" 
0. 
.000034 

61250 

91.500 

1      0.^0 

!     lOlOOO 
10^250 

.006433 

.006366 

10,500 

1O.750 

11,000 

11.250 
11,500 

.oiOTOO 

.004267 

11,730 

12LO00 

12,250 

12,500 
12,750 

.016638 

.005883 

13,(40 

].1,250 

13.500 

13,750 

14.000 

14.250 

,    14.500 

1    14.750 

'    ISlOOO 

UlSOO 

10.000 

^ 

,    10,500 

17,000 

17.500 

18,000 

11^500 

1)<,700 

10,100    . 

General  eummary. 

TeiMileatreaKthperaqottreiiichoforiiEina]  aeotion ponnda..      74  800 

Blastle  limit  per  aooare  inch  of  original  aectlon do solooo 

BloogatioQ  per  inch  after  mptnre inch..      0.2600 

Bloogatioa  per  inch  under  atrain  at  ebMtio  limit do 001167 

RedoetioD  in  diameter  at  point  of  nipture do  ...         .183 

BMatUoo  in  area  after  raptore,  per  centum  of  original  aection 5t.  6 

Poaitino  of  roptare ".Ofrom  neck 

Cbaiacterof  broken  aarfaee line  silky 

KkOfation  of  ineb  aectioDa  w ".45\".19,'M4 
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TESTS   OF   IBON  AlTD   STEEL. 


Marks,  a'^/k 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


No.  903. 


Vlnn— otlntl 

Sacoessive 
elongation 
per  inch. 

Permanent 

■et. 

Saccesure 

permanent 

Bet 

Bemarka. 

ToteL 

Per  Bonare 
Inch. 

per  inch. 

Pound*. 

250 

1,250 

2,600 

8,750 

6,000 

6,260 

7,500 

8,750 

9,000 

9,250 

0,500 

9,760 

10,000 

10,250 

10,600 

10,760 

11,000 

11,250 

11,500 

11,750 

12,000 

12,260 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,600 

14,760 

16,000 

15,500 

16,000 

10,600 

17,000 

17,600 

18,000 

18,600 

18,020 

15,500 

Poundi. 
1.000 
6,000 
10,000 
15,000 
20.000 
25,000 
80,000 
35,000 
86,000 
87,000 
88,000 
,39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
64.000 
65,000 
66,000 
67,000 
68.000 
69,000 
60.000 
62,000 
64,000 
66;  000 
68,000 
70,000 
72,000 
74,000 
75,680 

IndL 
0. 

.000067 
.000233 
.000483 
.000633 
.000767 
.000933 
.001100 
.0011:(3 
.001133 
.001167 
.001233 
.003300 
.005133 
.006100 
.007133 
.008033 
.000333 
.  010667 
.011400 
.012700 
.  013733 
.016267 
.015033 
. 017200 
.  018700 
.020400 
.021667 
.023000 
.021667 
.026833 
.028667 
.030400 
.034700 
.039167 
.046333 
.052500 
.061500 
.073333 
.090000 
.1467 

Inch. 

0. 

.000067 
.000166 
.0002CO 
. 000200 
.000134 
.000166 
.000167 
.000033 

0. 

.000034 
.000006 
.  001007 
.001933 
.  000967 
. 001033 
.000900 
. 001300 
.  001334 
.000733 
.001300 
.001033 
.  001534 
.000660 
.001267 
.001500 
.001700 
.001267 
.001333 
.001667 
.  002166 
.001834 
.001733 
.004300 
.004467 

.oooicer 

. 007167 
.009000 
.011833 
.  010667 
.0567 

Inch, 
0. 
0. 
0. 
0. 
.0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElaatioUmit. 

.002033 

.002033 

.007633 

.005600 

.013333 

.005700 

1 

1 

Tensile  strength. 
Load  at  time  of  mptaie. 

General  summarif. 

Tensile  atrength  per  square  Inch  of  original  section ponnda..      75,680 

Elastic  limit  per  square  Inch  of  original  section do 30.000 

Elongation  per  inch  after  mptare inch..      0.2333 

Elongation  per  inch  under  fitrain  atelastic  limit do 001233 

Hedaction  in  diameter  at  point  of  rupture do 181 

Keduction  in  area  after  rupture,  per  centum  of  original  section 54.6 

Position  of  rupture ".75  from  neck 

Character  of  brolcen  surface finesUkv 

Elongation  of  inch  sections "Ai*,  ".15,  ".U 


S ''  Co7i^&r^^  Jt^/te' 


jrt;cZfG  ^yn>.  77 


^ctcti;e€orictZ  ty^^ecrJme^t^y 


*>>G:t^^Ze 


I  "  ' 

six  36491 


TESTS  OP  IRON  AND   STEEL. 
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Marks,  i57i 

Diameter,  ".564. 

Sectional  aroa,  .25  square  ineh. 


No.  904. 


Applied  looda. 

EIoniEation 
per  inch. 

Sacoeaaire 
elongaton 
per  inch. 

PemaQent 
act. 

SaeceealTe 

permanent 

aet. 

Bemarka. 

Total 

Peraoaare 
inch. 

Fomds. 

250 

1,250 

2,500 

8.750 

PotmOi. 
1,000 
5.000 
10.000 
15.000 
20,000 
23,000 
30,000 
3J.00O 
36.000 
37,000 
38.000 
30.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
17,C0C 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
HOOO 
65.000 
56,000 
57,000 
58,000 
59.000 
00.000 
62.000 
64.000 
66,000 
68.000 
70,000 
72,000 
74,000 
76;  000 

IndL 
0. 

.000133 
.000900 
.000400 
.000600 
.000707 
.000933 
.001100 
.001167 
.001200 
.002133 
.002600 
.004267 
.005738 
.006667 
.007500 
.008500 
.009800 
.010667 
.011333 
.012667 
.013938 
.015488 
.016033 
.017207 
.018333 
.020600 
.021700 
.023300 
.024967 
.026600 
.028167 

.034107 

.038383 

.043388 

.050000 

.058000 

.068333 

.0900 

.1200 

Ineh. 
0. 

.000133 
.000167" 
.000100 
.000200 
.000167 
.000166 
.000107- 
.000067 
.000033 
.000033 
.000407 
.001667 
.001466 
.000934 
.000833 
.001000 
.001300 
.000807 
.000606 
.001834 
.001266 
.001500 
.000600 
.001234 
.001066 
.002267 
.001100 
.001600 
.00W67 
.001633 
-001567 
.005066 
.000934 
.004166 
.005000 
.006667 
.008000 
.010333 
.021067 
.0300 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh, 
0. 

Initial  load. 
Elaatic  limit. 

Tenaile  atrength. 

5,000 

flL250 

7.500 

8L750 

9.  QUO 



9.250 

9,500 

....: t 

9.750 

10.000 
10,250 

.002900 

.002900 

IQlSOO 

,    10,750 

.    11,000 

11,250 
111  500 

.008233 

.005333 

lL7dO 

1^000 

12L250 

.12*500 
12;  750 

^.013:83 

.005300 

13,000 

ja^»o 

18,500 

131,750 

14^000 

it  230 
14,500 
14.750 
15,000 
15,500 
161 000 

A 

16L500 

17,000 

17.500 
18,000 

ia5oo 

19^000 

General  summary. 


TenailA  ptraB/rfih  per  aqnare  inch  of  orifflnal  section ponnda. 

£laatio  limit  per  aooaro  inch  of  originai  aectiou do... 

TkaiBBtioD  per  incii  after  rapture inch. 

EIrasBtiooperincliiiDderatraiiiatelaaticUmit do... 

Ze^wtha la  dUuneter  mt  point  of  roptnie .do... 

Brdoetioa  io  area  after  mptare,  per  centum  of  original  section 

PcntKmo/mptnrs - - -•    .    •--  --.•; ".e2fromneck 

Cbaneter  of  btoken  anrface fine  granujar,  radiating  from  a  small  blow-holo  at  cii-comforence 

ShagatioB offDcb  teeUona ".16*, ".10, 'MO 


76,000 
87.000 
0.1200 
001200 
.054 
18.3 
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TESTS  OF  IBON  AND   STEEL. 
^O.  905. 


Marks,  h7;'o 

Diameter,  ".664. 

Sectional  area,  .26  square  inch. 


Applied  loads. 

EloDjcatioB 
per  inch. 

Saccesftive 
elongation 
per  inch. 

Permanent 
■et. 

SacceBsive 

permanent 

set. 

Remarks. 

TotaL 

Per  Moare 
inch. 

Powr.di. 

250 

1.250 

2,500 

8,750 

6.000 

6,250 

7,500 

8,750 

9,000 

0.250 

9,500 

0,750 

10,000 

10,250 

10.500 

10.750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12..'>00 

12.750 

13,000 

18. 250 

13.600 

13.750 

14,000 

14,250 

14,500 

14,750 

15,000 

15.600 

16.000 

16,500 

17,000 

17.500 

18.000 

18,500 

19.000 

10,170 

17,100 

Poundt, 
1,000 
6,000 
10,000 
1^000 
20,000 
25,000 
80.000 
85.000 
80.000 
87,000 
88,000 
89.000 
40.000 
41,000 
42,000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49,000 
60.000 
61.000 
62,000 
63.000 
64.000 
65,000 
66,000 
57.000 
68.000 
69.000 
60,000 
62.000 
64, 000 
66,000 
68.000 
70.000 
72.000 
74.000 
76,000 
76,680 

Inch. 
0. 

.000100 
.000300 
.000467 
.000633 
.000767 
.000933 
.001188 
.001200 
.002867 
.003667 
.004467 
.006800 
.007133 
.007938 
.008833 
.010000 
.011200 
.011838 
.012700 
.014088 
.015067 
.016538 
.018167 
.  018033 
.020167 
.021333 

.025000 

.026667 

. 02816T 

.030000 

.031667 

.035667 

.040000 

.045833 

.053333 

.060000 

.0667 

.0900 

.1167 

.1633 

Inch, 
0. 

.000100 
.000200 
.000167 
.000166 
.000134 
.000166 
.000200 
.000007 
.001167 
,001300 
.000800 
.002333 
.000333 
.000800 
.000900 
.001167 
.001200 
.000633 
.000867 
.001333 
.001034 
.001466 
.001634 
.000766 
.001234 
.001166 
.002000 
.001667 
.001667 
.001500 
.001&38 
.001067 
.004000 
.004333 
.005833 
.007600 
.006667 
.0067 
.0238 
.0267 
.0466 

Inch, 
0. 
0. 
0. 
0. 

a 

.000033 
.000033 
.000007 

JnefL 
0. 

TnitUl  load. 

1 

"  ".oooosi" 

0. 
.000034 

1 
ElaaUc  UmiC. 

.005033 

.004066 

.009533 

.004500 

.014500 

1 

"* 

Tensile  etreniffh.  ' 
Load  at  time  of  mptare. 







General  summary. 

Tensile  Htrenf:tb  per  square  inch  of  original  section iionnd«       7fl  hm 

Elastic Umit  per  sqoare inch  of  origlnaTsection ..::;:.::. ^do  SSS 

Elongatioy  per  inch  after  rapture inch""    Oixn 

Elongation  per  inch  nnder  strain  at  elasiiclimit '.['.'.'. do    *"    oorOl 

^(Hliiction  in  diameter  at  point  of  raptare '  do  ""  l'*4 

R«Mluction  In  area  after  rapture,  per  centum  of  original  section 3a''» 

Position  of  rupture '..!!!!!!. !".*!!.' "0  from  neck 

Chamctor  of  broken  surface granular,  70  per  centum ;  "duil  silky,'30  per  c<'ntain 

Elongation  of  inch  sections ....:. ..X35*  ".17  ".12 


/ 
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M^iS,  ^^^T.,^ 


No.  906. 


Sectional  are£^  .25  sqaare  inch. 


'A.pplfed 


totmL 


SlomieBtioB 
per  inch. 


^^kmrnOf^l    J*o€nmff9 


J. 

fiwO€X> 
lO^OOO 

^0,000 

30,000 

ao.000 

31.000 


a 

.000238 
.OOOMO 


41,000 
42.00O 

ISiooo 
4»,ooa 


.  47,000 
48,000 
49.€>00 
54>,000 
•V1,000 
5.2.  OOO 
53.0tj0 

6S,000 

5e.ooo 
57.ooa 

so,  OOO 

«o,ooo 

•2.  OOO 

am  OOO 


.000700 
.OO0867 
.001033 

.001267 


.0O5733 
,006500 
.  007338 
.006300 
.009838 
.  010333 
.  011333 
01236/ 


015033 

.  015633 
.0108)13 

.  018133 
.  010900 
.  020407 
.  CKISOO 
.  023107 
.025107 
.020067 
.020333 


.€133733 
.  030500 


•70,000 
72.  OOO 
74.  OOO 
7&,020 


.060333 

.071667 

.085667 

.1100 

-1738 


Bocceasire 

eLongation 

perioob. 


Inch. 
0. 

.000233 
.000167 
.000200 
.000100 
.000167 
.000166 
.000284 


iPermanent 
set 


Inch. 


.001233 
.000767 
.000833 
.0001167 
.001033 
.001000 
.001000 
.001034 
.000066 
.001700 
.000600 
.001200 
.OOIBOO 
.001867 
.000067 
.001033 
.000667 
.002000 
.001500 
.001666 
.001000 
.001000 
.001700 
.005767 


.005600 
.007333 
.007000 
.011334 
.014000 
.024333 
.0633 


SaoceatlTe 
permanent 


.000067 
.000067 
.000067 
.000188 
.000183 
.000167 


.011697 


.017500 


InOL 
0. 
.000067 

a 

0. 
0. 

.000066 
0. 

.000084 


.104834 


.006883 


Bemarks. 


InitUUond. 


EUstic  limit. 


Tenaile  etrenffth. 
Load  at  time  of  rapture. 


General  eummarff. 
►  Inch  of  oriffinal  section poands..     75,020 

'^*"?5l?to3bSBrrttpture.............. inch..      0,2633 

SSr  Sob  tmdersttaln  at  daatlo  limit do 001267 

.t?MJuMn«*«w'«*P<**"***'™P*"?-"V-jii-;  •••:.■ ^° !•* 

^^  ^^iTaffcer  mptare,  peroentamof  orl|{ioal  Motion 49.7 

PMti«~^  rapture -^ ".75ftomneck 

^•""^  y^ot  bTok«»  •orflMje ellky 

iii*nohmeatUniB ".41*.  ".20,  ".18 


lo2 


T££lTS   OF  IBON  AND  STEEL. 


Marks,  h*^;'m 


No.  907. 


Diameter,  ''.56L 

Sectional  area,  .25  square  inch. 


Applied  loadB. 

Elonffatlon 
per  Inch. 

Sncoeesive 
elongation 
perlnoh. 

Permanent 
set 

SaoceaaiTe 
set 

Bemarks. 

TotaL 

Per  square 
Indi. 

Pounds. 

250 

1,250 

2:500 

8,760 

5.000 

8.250 

7,500 

8.760 

0.000 

9.250 

9.500 

9,750 

10.000 

10,250 

10,500 

10.750 

11,000 

11,2(.0 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13.250 

13,600 

18.750 

14,000 

14,250 

14,600 

14,750 

15.000 

15.560 

18.000 

18,500 

17,000 

17,500 

18,000 

18,600 

19,000 

19.500 

20.000 

20,070 

18^400 

Pounds. 
1.000 
5,000 
10,000 
15,000 
20.000 
25,000 
30.000 
85,000 
88.000 
87.000 
38.000 
89,000 
40,000. 
41,000 
42,000 
48.000 
44,000 
45,000 
48.000 
47,000 
48,000 
49.000 
50.000 
51,000 
52,000 
58.000 
54.000 
55,000 
58.000 
67,000 
58,000 
59,000 
80,000 
82,000 
84.000 
88,000 
88,000 
70,000 
72.000 
74.000 
78,000 
78,000 
80.000 
80,280 

Inch. 
0. 

.000133 
.000287 
.000400 
.000800 
.000788 
.000900 
.001087 
.001100 
.001187 
.001200 
.001233 
.001287 
.001400 
.001787 
.002800 
.004000 
.005087 
.005900 
.008687 
.008000 
.009033 
.  010187 
.010887 
.  012000 
.013067 
.014000 
.015000 
.  016367 
.017600 
.010000 
.020333 
.021700 
.025000 
.028333 
.032000 
.036387 
.041833 
.048667 
.056667 
.086667 
.081338 
.1187 
.1433 


Inch. 
0. 

.000188 
.000134 
.000138 
.000200 
.000133 
.000187 
.000187 
.000033 
.000087 
.000033 
.00UO»8 
.000034 
.000133 
.000387 
.000838 
.001400 
.001007 
.000833 
.000767 
.001333 
.  001033 
.001134 
.000700 
.001133 
.001067 
.000963 
.001000 
.001367 
.001233 
.001400 
.001333 
.001367 
.003300 
.003333 
.003867 
.004387 
.004068 
.007334 
.008000 
.010000 
.014668 
.035367 
.0268 

IndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

IncK 
0. 

Initial  load. 

Elastic  llmic 

• 

TensUe  atrenfrth. 
Load  at  time  of  ruptara 

.000087 

.000067 

*'*.'00i533" 

'".008488" 

.006800 

.004767 

General  eummary, 

TensUe  atrenffth^raqaare  inch  of  original  section poonda..      80,280 

Blaatic  limit  per  aqoare  inch  of  original  aection do  ...      40.000 

Elongation  per  inch  after  rapture inch..      0.2087 

Elongation  per  inch  under  strain  at  elastic  limit do 001367 

Beductlon  in  diameter  at  point  of  rapture. do 124 

Redaction  in  area  afler  rupture,  per  centum  of  origiaal  section 39.2 

Poaitlon  of  rupture ^ .".8IVom  nwk 

Character  of  brolten  snrfeoe granular;  doll  silky  center 

Elongation  of  inch  aectiona 7. ".36  •,".13,  ".18 
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No.  862. 

Marks,  jS5-o 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Ptmndt. 
250 
1,230 
2,500 
3.750 
5,000 
8.250 
7,500 
8.750 
10,000 
10,250 
10, 500' 
10,750 
11,000 
11,250 
11.500 
11,750 
12,000 
12,250 
12.5U0 
12,730 
13,000 
13,250 
13,500 
13,750 
14,000 
14.250 
14,500 
14,750 
l.%000 
15,500 
10,000 
10.500 
17,000 
17,500 
18,000 
18,500 
19.000 
10,500 
20.000 
20,500 
21,000 
21,600 
22,000 
22.S00 
23.000 
23,050 
10,900 


Persqvue 
inon. 


Pounds, 
1,000 
5,000 
10.000 
15,000 
20,000 
25.000 
80,000 
83,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
40,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
60,000 
67.000 
66,000 
60,000 
60.000 
02.000 
64,000 
60.000 
6H.O00 

7o;ooo 

72.000 
74,000 
76,00tt 
78.000 
80,000 
82,000 
84,000 
86^000 
88,000 
90,000 
92,000 
98,200 


Slonntion 
per  mob. 


Iiuih. 

.000167 


.000500 
.000067 
.000883 
.001000 
.001167 
.001333 
.001367 
.001400 
.001483 
.001467 
.001500 
.001533 
.001000 
.001700 
.001783 
.001800 
.001867 
.002000 
.002367 
.003500 
.004400 
.005000 
.006333 
.007267 
.008533 
.009633 
.011038 
.013500 
.015833 
.018333 
.020500 


.025607 
.028667 


.037000 

.041338 

.046000 

.  052338 

.0633 

.0733 

.1033 

.1367 


SocceesWe 
elongation 
per  inch. 


0. 

.000167 

.000166 

.000107 

.000167 

.000166 

.000167 

.000167 

.000166 

.000034 

.000033 

.000033 

.000034 

.000033 

.000033 

.000067 

.000100 

.000033 

.000067 

.000067 

.000133 

.000367 

. 001133 

.000900 

.001200 

.  000733 

.000934 

•.001266 

.001100 

.001400 

.002467 

.002333 

.002500 

.002167 

.002833 

.002334 

.  003000 

.003333 

.005000 

.004333 

.004667 

.006333 

.010967 

.0100 

.0300 

.0334 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Snccesaive 

permanent 

sot 


Inch. 


.000067 


.000133 


.002500 


.007267 


.000067 


.000066 


.002367 


.004767 


Bemarka. 


Initial 


Elastic  limit. 


Tensile  strength. 
Load  at  time  of  rupture. 


General  summary. 

Tensile  strenfcth  per  square  Inch  of  original  section pounds. .      92, 200 

Elastic  limit  per  square  inch  of  originalsection do  ...      51.000 

Elongation  per  inch  after  rupture inch..      0.2133 

Elongation  per  inch  under  strain  at  elastic  limit do 001867 

Reduction  in  diameter  at  point  of  rupture do 154 

Seduction  in  area  aftermpture,  per  centum  of  original  section 47.2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  anrfjaoe silky,  interapeiaed  with  granular  metal 

Elongation  of  inch  sections 'Ufl^  ".87*,  ".12 


154 


ftStB  OP  IRON  AKD  STfifiL. 


M&rkSy  BTtO 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 


No.  859. 


Applied  loads. 


TotaL 


Pimndt. 

250 

1,2?iO 

2,500 

8,750 

6,000 

6,250 

7,600 

8,760 

9,000 

9,250 

0,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,600 

11,760 

12,000 

12,260 

12,500 

12,750 

13,000 

13  250 

18,600 

'  18,750 

\t^ 

14,500 
14.750 
16.000 
15,500 
18,000 
16,500 
17,000 
17,600 
'18,000 
18.600 
19.000 
19,500 
20.000 
20.500 
21,000 
21,280 
19,000 


Persqnftre 
inch. 


Poundi. 
1,0  0 
5.000 
10,000 
16,000 
20.000 
25,000 
80,000 
35.000 
36,000 
87,000 
88,000 
30, 000 
40, 000 ' 
41,000 
42. 000 
43,000 
44,000 
45.000 
46,000 
47.000 
48.000 
49,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
58,000 
69.000 
60.000 
62,000 
64,000 
66.000 
68,000 
70,000 
72.000 
74,000 
70,000 
78, 000 
80.000 
82.000 
84,000 
85,120 


Elongation 
per  inch. 


Inch, 

a 

.000133 
.000300 
.000500 
.000667 
.000600 
.000967 
.001133 
.001167 
.001200 
.001233 
.  001267 
.  001300 
.001300 
.  001333 
.001367 
.001400 
.001533 
.001783 
.001933 
.002600 
.003600 
.004400 
.005000 


.007167 
.008737 


. 010067 

.011900 

.012833 

.  014000 

.  015167 

.  017467 

.  020167 

.  023000 

.026000 

.030000 

.  033667 

.038167 

.043333 

.050000 

.0573 

.0700 

.0900 

.1333 


SocoeesiTe 
elonfsation 
per  inch. 


Inch, 

0. 

.000133 
.000167 
.000200 
.000167 
. 000133 
. 000167 
.000166 
.000034 
. 000033 
. 000033 
.000034 
.000033 

0. 

.000033 
.000034 
.000033 
.000133 
.  000200 
.  000200 
.000667 
.001000 
.000800 
.000600 
.001233 
.  000934 
. 001570 
.001096 
.001134 
.000033 
.000933 
.001167 
.  001167 
.002300 
.002700 
.002833 
.003000 
.004000 
.003667 
.004500 
.  005166 
.006667 
.0073 
.  0127 
.0200 
.0433 


Permanent 


Inch. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
.000033 


.000033 


.  000183 


Sncoesaiye 

permanent 

set. 


Jnek, 


.000033 


.000100 


.002600 


Kemarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 
Load  at  time  of  mptore. 


General  summary. 


Tensile  strenfrth  per  square  inch  of  original  section pounds. 

Elastic  limit  per  sqoare  inch  of  origiDalseot ion .' t\" 

Elongation  per  inch  after  rupture inch. 

Elongation  ttrinch  under  strain  at  elastic  limit ^   "■' 

Kednotion  in  diameter  at  point  of  rupture do... 

Reduction  iikarea  after  rupture,  per  centam  of  original  section < 

Position  of  Aptnre •-  '^»fromneck 

Character  of  broken  snrface silky,  70  per  centum;  granular,  aOpereentom 

Elongation  of  inch  sections ".88*,  ".18.  MO 


85,120 
44.000 
0.2033 
001400 
.134 
41.9 


TESTS   OB'  IRON  AND  STEEL 


^»rfM, 

Sectional  area^  J25  sqaare  inch. 


No.  860. 


applied  laadflu 


TotaL 


JUOOO 

29,000 
so^ooo 

2!9.  000 

ao^ooo 

so^ooa 
srr,  000 

«0.  0€fO 
«1,  000 
42^000 
43.000 
-*4.  0€>0 
4i^^€>00 
40.  000 

52,000 
S3,  000 

95.000 
so.  000 

60,000 

SO.  000 


^.000 
•7^000 

s^.o«> 


I  £loDffatioii 
pexmelL. 


JnO^ 


O. 


.  000133 
.000207 


.000000 
•  000767 
.000033 
.001007 
.001100 
.001133 
.001107 
.00 1238 
.001300 
.001807 
.OOlflOO 
.002800 
.004200 
.005S17 
.000000 
.000033 
.  008183 
.000067 
.  010283 
.010700 
.  011733 
.  012833 
.014333 
.  015338 
.010067 
.  017833 
.010507 
.020838 


.024700 
.028067 
.031838 
.085007 
.040607 
.040067 
.054167 


.076667 

.0088 

.1007 


SacceMive 
elonntion 
per  iDoh. 


Inch, 

a 

.  O0O133 
.000134 
.000166 
.000167 
.000167 
.000166 
.000184 
.000033 
.000033 
.000034 
.000066 
.000067 
.000067 
.000233 
.001200 
.001400 
.001067 
.000733 
.000083 
.001200 
.000034 
.001166 
.000467 
.001033 
.001100 
.001500 
.001000 
.001334 
.001166 
.001734 
.001266 
.001500 
.002367 
.008367 
.003766 
.003834 
.005000 
.006000 
.007500 
.008606 
.018834 
.016638 
.0734 


Permanent 
•et 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
Q. 


.000100 


.008783 


.008433 


Sneoeaalve 
penuaneut 

Mt. 


Inch. 


.000100 


.008633 


.004700 


Kemarka. 


Isitia]  load. 


Elastic  limit. 


Tensile  streniictli. 
Load  at  timeof  raptaie. 


i 


General  awmmary, 

.  0A;visre  inch  of  original  aeettoa ponuds..      81,( 

^--r^jT—rT-— -^  i;-_-^^i  Incb  of  original  aection do....     41J 

5to5^«2£B*^,S^^2CSunrruptn»TrT. inch..      0.2i 

^''^■^^£i^!S^taS£?^«-<rt5ri»*«  at  elaatio  limit do OOli 

Pg^y^^grSi^^^tiMsg  fct  point  of  mptare do ] 

^  iu!»raiifter  mptore,  per  centum  of  original  aection «. 4^ 

^^^~     .  m^     ............---.---..--...-..- .-• ".•ftwm  ne 

SS^^n'aorflMe... ^siXkj,  OOperoentom;  granular, 40 per  oentv 
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TESTS  OP   IRON  AND   STEEL. 


No.  861. 


Marks,  ^Jji 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


TotaL 


Poundi.* 
250 
1,250 
2,500 
8,750 
5,000 
0.250 
7,500 
8,750 
10,000 
10,250 
10,500 
10.750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,600 
12,750 
18,000 
13,250 
13,600 
18,760 
14,000 
14,250 
14,600 
14,750 
15.000 
15,500 
16,000 
16,. '300 
17,000 
17,300 
18,000 
18, 500 
19,000 
19.500 
20,000 
20,600 
21,000 
21.600 
22,000 
22,820 
19,700 


PerMuare 
Inoh. 


Poundt. 
1,000 
6.000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,001 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
63,000 
64,000 
55,000 
60,000 
67.000 
68,000 
50,000 
60,000 
62,000 
64, 000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
80,000 
88,000 
89,280 


Elongation 
per  inch. 


Inch, 
0. 

.000133 
.000207 
.000400 
.000600 
.000738 
.000000 
.001067 
.001200 
.001238 
.001300 
.001333 
.001367 
.001400 
.001433 
.001483 
.001500 
.001567 
.001033 
.001700 

,(mxm 

.002i^ 


.004400 
.006167 
.007233 
.008600 
.009433 
.010400 
.  012287 
.014867 
.016933 
.019433 
.022433 
. 025333 
. 028833 
.032000 


.041167 

.046833 

.054667 

.064667 

.0867 

.1800 


SnoceasiTe 
elongation 
per  incli. 


Inch, 
0. 

.000133 

.  000134 

.000133 

.000200 

.000188 

.0C0167 

.000167 

.000133 

.000033 

.000007 

.000033 

.000034 

.000033 

.000033 
0. 

.000067 

.000067 

.000006 

. 000007 

.  000300 

.000500 

.000833 

.001067  f 

. 001767 

.001006 

.001367 


.000967 
.001867 
.  002400 
.  0022C6 
.  002500 
.  003000 
.002900 
. 003000 
.003667 
.  004333 
.004^34 
. 005606 
. 007834 
.  010000 
.  022033 
.0433 


Permanent 
aet. 


Inch, 

0. 

0. 

0. 

0. 

0. 

■0. 

0. 

.000033 
.000033 


Socceeaive 
perinauent 


Inch. 


.000033 


.000067 


.  0!i0087 


.000031 


.002507 


.002500 


Bemarka. 


Initial  load. 


Elastic  limit. 


Tensile  etren^b. 
Load  at  time  of  raptnn.-«. 


General  aummai-y. 

Specific  irravity 7.8548 

Hardness 14  0« 

Tcnftile  strength  per  sqnare  inch  of  original  section poooda  .      89,CS> 

Elastic  limit  per  square  inoh  of  original  section do  ...      Sl.W-O 

Elongation  per  inch  after  mpture inrh..      0.2,?3^ 

Elongation  per  inch  under  strain  at  elastic  limit do    ..    .OOlTAii 

Reduction  in  diameter  at  point  of  rupture do  ...  .  13J 

Bcductloninareaafterrnptnre,  per  centnm  of  original  section ..  41.!) 

Poflition  of  mptaro ''.  75  from  middle  of  steiu 

Character  of  broken  aorfaoe silky,  60  per  centum ;  granular,  40perc«>ntuni 

Elongation  of  inoh  aectiona ".29-,  ".25,  M3 
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No.  817. 


Marks.  B^.'k 
Diameter,  ".563. 
Sectional  area,  25  sqaare.  incli. 


Applied  londs. 

Elongation 
per  inch. 

Snccessive 
elonj^ation 
per  inch. 

Inch. 
0. 

.000100 
. 000167 
.000133 
.000167 
.000166 
.000167 
.000233 
.000300 
.000367 
.000667 
.001033 
.001567 
.000666 
.000934 
.000833 
.001233 
.000934 
.002000 
.  000333 
.000900 
.001100 
.001667 
. 001100 
. 001066 
.001267 
.001667 
.001333 
.001700 
.001733 
.001900 
.001667 
.002107 
.004166 
.005334 
.007666 
.006667 
.009000 

Permanent 
set. 

SacceMive 

permanent 

set. 

Semarka. 

Total. 

Per  sqnare 
iach. 

Poundi, 

250 

1.250 

2,500 

8.750 

5^000 

6,250 

7,500 

8,750 

0,000 

0.250 

0.600 

0.750 

10,000 

10,250 

10.500 

10.750 

11,000 

11,250 

11.500 

11,750 

12.000 

12.250 

12.500 

12,750 

13,000 

1    13.250 

,     13,500 

13.750 

!     14,000 

14.250 

14.500 

14.750 

15.000 

15.500 

16,000 

18.500 

17.000 

17,500 

17.600 

Poundi, 

1.000 
5.000 
10.000 
15,00C 
20,000 
25.000 
30.000 
35.000 
86,000 
37.000 
38.000 
39,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45.000 
46,000 
47,000 
48.000 
40,000 
50,000 
51.000 
.'»2.000 
53.000 
54.000 
56.000 
56, 000 
57.000 
58.000 
59.000 
60.000 
62.0C0 
Ot.OCO 
66.000 
68.U00 
70.000 
70,400 
• 

Inch, 
0. 

.000100 
.000267 
.000400 
.000567 
.000733 
.000900 
.  001132 
.001433 
.001800 
.002467 
.003500 
.005067 
.005733 
.006667 
.007500 
.008733 
.009667 
.011667 
.012000 
.012900 
.014000 
.015567 
.010667 
.017733 
.019000 
.020067 
.022000 
.023700 
.025433 
.027333 
.029000 
.  031167 
.035333 
.040667 
.048333 
.055000 
.064000 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000133 

Inch. 

0. 

Inifialload. 
Elastic  limit. 

TenaUe  strength. 

"*."o6oi33" 

.003733 

.003600 

'"■.008067' 

"'*6oi334  " 

.013700 

.005633 

General  summary. 

Tensile  strength  per  square  inch  of  ori|{inal  section poands..      70.400 

Blastioltniit  per  sqnare  inch  of  original  section do 85.000 

Elongation  per  Inch  after  raptnre inch..      0.0933 

Elongation  per  inch  under  strain  at  elastic  limit do 001183 

Bednction  of  diameter  at  point  of  rapture do 063 

BednAtion  in  area  after  rupture,  per  centum  of  original  section 21.4 

Position  of  mptnre f'.25  firom  middle  of  stem 

Cbaneter  of  broken  surfiAce dull  silky;  lines  of  llght^solored  metal 

^         -  ^  of  inch  sections s ".05,  ".17*,  ".06 

S.  Ex.  36 ^11 
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TESTP  OF   IRON  AND   STEEL. 


Marks,  m'tT^ 

Diameter,  ".664. 

Sectional  area,  .25  sqoore  inch. 


No.  863. 


Applied  loads. 


TotaL 


Per  Moftre 
incn. 


ElonfEation 
per  inoli. 


SaoceesiTO 
eloDgation 
per  inch. 


Permanent 
set 


Saocenelve 

permanent 

set 


Bemaiks. 


PoundM. 
260 
1.250 
2.600 
8,790 
^000 
8.260 
7,600 
8,750 
10,000 
10.250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13.000 
13,250 
13,500 
13, 750 
14,000 
14. 250 
14,500 
14.750 
15.000 
15.600 
16,000 
10.500 
17,000 
17, 500 
18.000 
18,500 
19,000 
10.500 
20,000 
20,500 
21.000 
21.600 
22,000 
22.880 
10,300 


Pounda. 
1,000 
6.000 
10,000 
15,000 
20.000 
25,000 
30,000 
85^000 
40,000 
41,000 
42,000 
43,000 
44.000 
46,000 
46. 000 
47,000 
48,000 
40,000 
60,000 
61,000 
52,000 
63,000 
54,000 
66,000 
66,000 
67,000 
68,000 
60,000 
60,000 
62,000 
64,000 
66,000 
08,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
89,620 


Inch, 
0. 

.000067 
.000233 
.000367 
.000567 
.000733 
.000867 
.001033 
.001200 
.001233 
.001267 
.001300 
.001333 
.001367 
.001400 
.001433 
.001538 
.001667 
.002087 
.002600 
.  003733 
.004867 
.00G167 
.  007000 
.008033 
.008667 
.  010000 
.010667 
.011800 
.013333 
. 017000 
.  019000 
.  021333 
.  024667 
.027667 
.030000 
.0333:)3 
.037167 
.  042300 
.040000 
.056333 
.060667 
.0&33 
.1338 


Inch. 
0. 

.000007 
.000166 
.000134 
.000200 
.000166 
. 000134 
.000166 
.000167 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000100 
.000134 
.000400 
.000333 
.001133 
.0nUU4 
.  001300 
.  000833 
.  001033 
.000634 
.  0013.33 
.000667 
.001133 
.001513 
.  003G67 
.002000 
.002333 
.003334 
.003000 
.0023.33 
.003333 
.003834 
.005333 
.006500 
.007338 
.010334 
.016633 
.0500 


Inch. 
0. 

-.000033 
-.000033 
-.000038 
-.000033 
-.000033 
-.000038 
-.000033 
-.000033 


Ineh, 
0. 

-.000088 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Initial  load. 


-.  000033 


ElasUc  limit. 


.000467 


.000500 


.005067 


.004600 


.000638 


.004566 


Tensile  strength. 
Load  at  time  of  niptora. 


General  summary. 

Tensile  Btren^h  per  sqaare  inch  of  original  section pounds..      80.520 

Elastlclimlt  per  square  inch  of  original  section do  ...      48.00«) 

Elongation  per  inch  after  rnpture inch..     0.22C7 

Elongation  per  inch  under  strain  at  elastic  limit do 001533 

Reduction  in  diameter  at  point  of  rupture do 154 

Reduction  in  area  after  rupture,  per  centum  of  original  section 47.2 

Position  of  rupture ".  4  from  middle  of  atem 

Charaoterof  broken  surface silky,  with  traces  of  granular  metal 

Elongation  of  inch  seotions .,... ^.18,  ".87*,  ".13 


Marks, -?^- 


TE8T8   OF   IRON   AND   STEEL. 

Tube  No.  19.--8''  CowverUA  Bifle. 
No.  815. 
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BTiI 

Diameter,  ".563. 

SectioDal  area,  .25  square  inch. 


AppltodkMbda. 


ToteL 


P«r 


raqoaxe 
inon. 


Elonsatioii 
permch. 


SooceniTe 
eloDf^atioii 
per  inch. 


Perwanent 
set. 


SacceMive 

permanect 

set 


Remarks. 


280 
1,250 
2.500 
3.750 
5i,0li0 
0.250 
7.SO0 
8.750 
i^OOO 
9,250 
0.500 
0.750- 
10.000 
1Q»2S0 
14^500 
10.750 
11,000 
11.2S0 
11,900 
11.750 
12.000 
12.250 
12.900 
12.750 
13.000 
13,230 
13.500 
13.750 
14.000 
K2S0 
14,500 
14.750 
19^000 
19^500 
lOvOQO 
1C500 
17,000 
17,500 
18»000 
11^500 

iK^oao 


Powndt. 
1,000 
5^000 
10,000 
15,000 
20.000 
25.000 
8Q.O0O 
35.000 
30.000 
37,000 
38.000 
80.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
40,000 
47.000 
4«.000 
40.000 
50.000 
51.000 
52,000 
53.000 
54,000 
55.000 
56^000 
67,000 
58.000 
90,000 
60.000« 
02.000 
Oi.OOO 

.06.000 
08,000 
70,000 
72,000 
74k  000 
74,480 


Inch, 
0. 

.000133 
.000267 
.000400 
.000507 
.000700 
.000083 
.001100 
.001200 
.001700 
.002387 
.003000 
.004267 
.004933 
.005000 
.006733 
.008100 
.000067 
.010067 
.011033 
.012383 
.013567 
.014800 
.015033 
.017383 
.018400 
.020267 
.021667 
.028783 
.025333 
.027000 
.028667 
.030700 
.035333 
.040167 
.046167 


.061067 
.0733 
.1000 
.1333 


Inch, 
0. 

.000133 
.000134 
.000133 
.  000107 
.000133 
.000233 
.000167 
.000100 
.000500 
.000667 
.1100633 
.001267 
.000666 
.000067 
.000833 
.001367 
.000967 
.001000 
.000966 
.001800 
.001234 
.001233 
.001133 
.001400 
.001067 
.001867 
.001400 
.002066 
.001600 
.  001667 
.001667 
.002033 


.004834 

.000000 

.007166 

.008334 

.011633 

.0267 

.0333 


Inch. 


0. 

0. 

0. 

.000033 
.000033 


Inch. 


.002967 


.007533 


.013033 


.000033 


.002934 


.004566 


.006500 


InitialloAd. 


EImUc  limit. 


TeasUe  strength. 


General  summary, 

ftMeifle  entity 7.8622 

Teoidle  Atmgtli  per  square  inch  of  original  section ...pounds..      74,480 

Elaatfe  limit  per  so naro  incli  of  original  section do 36,000 

JEioosratkm  per  iaeb  flf  tor  mptare inch..      0. 1533 

EloasatioB  per  inch  under  strain  at  elastic  limit do OOr^OO 

B^nctkrai  in  diameter  at  point  of  rupture do 093 

Beduetieii  in  am  after  rapture,  per  centum  of  original  section 80.6 

Positum  of  rupture ".  75  from  neck,  oblione 

Character  of  brokea  surface dull  suIct 

I  of  inch  aectifiiia ".25*,  ".11,  ".10 


IGO 


TESTS   OF  IBON  AND   STEEL. 


Marks,  B^T^o 
Diameter,  ''.662, 


No.  816. 


Diameter,  ''.662. 

SectioDal  area,  .25  square  inch. 


Applied  loailB. 


Total 


Pound$, 
250 
1,260 
2,5U0 
3,760 
6.000 
6,290 
7,500 
8,760 
0,000 
9.260 
0,600 
0,750 
10,000 
10,250 
10,600 
10,750 
11,000 
11,250 
11,600 
11,750 
12,000 
12,250 
12,500 
12, 7riO 
13, 000 
13,250 
1»,500 
13.750 
14,000 
14,250 
14,500 
14.760 
15,000 
16,600 
16,000 
10,500 
17,000 
17,500 
18,000 
18.500 
10,000 
10,600 
10, 670 
17,400 


Per  square 
inch. 


Foundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
26,U00 
80,000 
36.  OCO 
86,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43, 000 
44,000 
45,000 
46,000 
47.000 
48.000 
40,000 
50.000 
51,000 
62,000 
53.000 
64,000 
65,000 
56,000 
67,000 
58,000 
59,000 
60,000 
62,000 
61,000 
06.000 
68, 000 
70,000 
72,000 
74,000 
76, 000 
78,000 
78,280 


I 


EloDfiation 
per  inch. 


Inch. 
0. 

.000167 
.000333 
.000:)00 
.000667 
.000767 
.000933 
.001100 
.  001200 
.001267 
.001300 
.001333 
.002200 
.004133 
.005067 
.006300 
.007167 
.008167 
. 009400 
.009867 
.011133 
.012267 
.013333 
. 014067 
.015000 
.016000 


.010333 

.0206C0 

.022000 

. 023033 

.025333 

.  027000 

.031000 

.034067 

.030567 

. 045000 

.051067 

.060000 

.071667 

.0867 

.1233 

.1533 


SoccessiTe 
elongation 
per  inch. 


Inch, 
0. 

.000167 
.000166 
.000167 
.000107 
.000100 
. 00016C 
. 000107 
.000100 
.000067 
.000033 
.000033 
.000867 
.  001033 
.000934 
.001273 
.  0C0867 
.001000 
.001233 
.000467 
.001266 
.001134 
.0010G6 
.000734 
.000033 
.001600 
.001733 
.001000 
.001267 
. 001400 
.001033 
.  001400 
.  001067 
.004000 
.003967 
. 001600 
.00.5433 
.006667 
.008338 
.011067 
.015033 


Pennnnent 
set. 


Inch. 

0. 

0. 

0. 

0. 

.000033 
.000033 
.  0000G7 
.000067 


SncceaeWe 

permanent 

set. 


Inch. 


.000038 
0. 

.000034 
0. 


-.000933 


.006600 


.011500 


.000866 


.005667 


.004900 


Bemarks. 


InitUlload. 


EUatio  limit. 


Tensile  strength. 

Load  at  time  of  niptareL . 


General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnda..      78.260 

Elaslfo  limit  per  sqaaro  inch  of  original  section do  ...      30,000 

Elongation  p<>rincli  after  rnptnre inch..      0.2,900 

Elongation  per  inch  nnclor  strain  at  elastic  limit » <. do 00iai3 

Keel  Oct  inn  ill  diameter  at  poipt  of  rapture do....  .151 

Eeduction  in  area  after  rupture,  per  centum  of  original  section 47.2 

Position  of  rupture 1".20  from  neck. 

Character  of  broken  Burfboe ailkr 

ElongaUon  of  inch  sections , , ".39*.  ".86, 'Ml 
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No.  817. 
Marks,  B«  T.^ 
Diameter,  ".563. 
Sectional  area,  25  square,  inch. 


Applied  loads. 

£loiieatioo 
per  inch. 

SnccesslTe 
eloDfcation 
per  inch. 

PeriDanent 
set. 

SocceMive 

permanent 

set. 

Bemwks. 

r^ 

Per  aqiiAre 

F9mndM. 
250 
1.250 
2,600 
3,750 
5,000 
6,350 
7.500 
^750 
0.000 

!     9.250 
9,600 
8^750 
10,060 
10.350 
10.600 

ifltrao 

11,000 
11,350 
11,600 
11,730 
12.000 
12.250 
U500 
12.730 
13,000 

.    13.2S0 

1  13.«0 
13.750 
14.109 
14,250 
14.500 
14.750 

'  IS^OOO 
15.500 

.  16.060 
16.  SCO 
17.000 
17.500 

<   17.6W 

Pounds, 
1,000 

5,ooa 

10.000 
15.00C 
20.000 
25,000 
30,000 
35,000 
86^000 
37.000 
38.000 
39.000 
40.000 
41.000 
42.000 
43,000 
44.000 
45.000 
40.000 
47,000 
48.000 
49.0C0 
50,000 
51.000 
52.000 
63.000 
54.000 
56.0nO 
50.000 
57.000 
58.000 
50.000 
60,000 
62.0C0 
Of.OCO 
60.000 
68,000 
70.000 
70,400 
• 

Jneh, 
0. 

.000100 
.000267 
.000400 
.000567 
.000733 
.000900 
.001132 
.001433 
.001800 
.002467 
.003500 
.OC5067 
.005733 
.006667 
.007500 
.008733 
.009667 
.011667 
.012000 
.012900 
.014000 
.015567 
.010667 
.017733 
.019000 
.020067 
.022000 
.023700 
.025433 
.027333 
.029000 
.031167 
.035333 
.040667 
.048333 
.035000 
.064000 

Inch, 
0. 

.000100 
.000167 
.000133 
.000167 
.000166 
.000167 
.  000233 
.000300 
.000867 
.000667 
.001033 
.001567 
.000666 
.000934 
.000833 
.0012:» 
.000934 
.002000 
. 000333 
.000900 
.001100 
.001667 
.001100 
.001066  . 
.001267 
.001667 
.001333 
.001700 
.001733 
.001900 
.001667 
.002107 
.004106 
.005334 
.007666 
.006687 
.009000 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000133 

Inch, 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

.006i33 

.003733 

.003600 

""'.008067" 

*  ".'004334*' 

.013700 

.005633 

General  summary. 

Tenaile  •tracth  per  sqiiAre  inch  of  original  aection ponnds..      70,400 

Barticlimtt  per  8qti»rolnch  of  original  section do....      85j000 

BoocadoB  per  inch  after  mptare inch..      0.0938 

BoocaiiaoM  inch  under  strain  at  elaatlolimit do 001183 

Kfiinrtisa  ftf  itifHn*^*"*  '^  poi"t  Q^  mptare do 068 

BadaetiBB  in  area  niter  rupture,  per  centum  of  original  section -  -         21.4 

pQtittoiiofiitpUiTe  f'.26ftom  middle  of  stem 

Chanetorofhrokensarfhce duU  silky  i  lineo  of  light^loredmetol 

BcofBtlon  of  Inch  sections -' ".05,  ".17*.  ".06 

8.  Ex.  36 11 
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TESTS   OF   IRON   AND   STEEL. 


Marks,  jl^]\ 

Diameter,  ''.563. 

Sectional  area,  .25  sqaare  inch. 


No.  818. 


Applied  loads. 


Total 


Poundt. 
250 
1,250 
2,500 
8,760 
6,000 
6,250 
7,500 
8,750 
0,000 
9,250 
0,500 
0,750 
10.000 
10,250 
10, 500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14, 750 
15,  COO 
15,500 
10,000 
16,500 
17,000 
17,600 
18, 000 
18,500 
19,000 
19,500 
20,000 
20,600 
21, 000 
21,220 
10,300 


Per  sqaare 
ixkcli. 


Founds. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
80.000 
35.000 
36,000 
37,000 
38,000 
39, 000 
40,000 
41. 000 
42. 000 
43,000 
44, 000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
53,000 
64,000 
55, 000 
66,000 
57,000 
68,000 
69,  000 
60,000 
62.000 
64,000 
66,000 
68,000 
70, 000 
72,000 
74, 000 
76,000 
78, 000 
80, 000 
82,000 
84,000 
84,880 


Elongation 
permoh. 


Inch, 
0. 

.000200 
.000333 
.000500 
.000667 
.000800 
.000967 
.  001133 
.001167 
.  001200 
. 001233 
.001267 
.  001367 
.  001433 
.  001000 
.  001933 
.002567 
.003467 
.004700 
.005133 
.006000 
.  0C6933 
.  007933 
.  008567 
.009507 
.010433 
.011667 
.012667 
.013667 
.  014667 
.015967 
.017033 
. 018400 
.021267 
. 023733 
.0-^6667 
.030100 
.034000 
.038133 
.043000 
.  048333 
.050.333 
.0038 
.0767 
.1033 
.1667 


Sacceeaive 

elongation 

per  inch. 


Inch. 
0. 

.000200 
.000138 
.000167 
.000167 
.000133 
.  000167 
.000166 
.000034 
.000033 
.  000033 
.000034 
.  000100 
.000006 
.000167 
. 000333 
.000634 
.000900 
.001238 
.  000433 
.  000867 
.000933 
.001000 
.  0G0634 
.001000 
.000866 
.001234 
.  001000 
.001000 
.001000 
.001300 
.001066 
.001367 
.002867 
.002466 
.002934 
.  003433 
.003900 
.004133 
.004867 
.005333 
.  008000 
.006967 
.0134 
.0266 
.0634 


Permanent 

Vit, 


Inch. 

0. 

0. 

0. 

0. 

.000038 
.000038 
.000067 
.000067 


.000100 


.006133 


Sncceasive 
permanent 


Inch, 


.000038 

I. 

.000034 


.000033 


.001933 


.004100 


Bemarks. 


Initialload. 


Elastic  limit. 


Tensile  strength.  I 

Load  at  time  of  mptnre'.  I 


General  summary. 

Specific  gravity 7.8610 

Hardness 14.06 

Tonttile  strength  per  square  inch  of  original  section pounds...      84,  fciSO 

Elastic  limit  per  sqaare  inch  of  original  section do 41,000 

Elongation  per  incii  after  rapture inch...      0.2067 

Elongation  per  inch  under  strain  at  elastic  limit do 001433 

Redaction  in  diameter  at  point  of  ruptare do '       .103 

Keduction  in  area  after  rapture,  percentumof  original  section sas 

Position  of  rupture , ".6  from  neck,  oblique 

Character  of  broken  surface doll  silky;  resembles  the  surface  of  a  imd 

Eloigation  of  inch  sections ".80*,  ".15^  «.17 


TESTS  OF  IRON  AND  STEEL. 
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8Ttm 
TT.O 


Marks,  :^T^a 

Diameter^  '^563. 

Sectional  are^  J2S  sqaare  inch. 


No.  819. 


I      Applied  Ioad«. 


totML    "••'• 


SOOJ 


inc. 


£Ioneatioii 
per  Inch. 


^    14,500 


l.OOO 

&,ooo 

15.  OOO 
20,  OOO 
23,  0€>0 
30.  OOO 
35,  <KH> 

se,  OOO 

37,  OOO 

ais^ooo 

S9.  OOO 

40,  (KK> 

41.  OOO 
42,000 

43,  OOO 

44,  OOO 

45,  OOO 
4e,  0€K> 
4T.  OOO 
4a,  OOO 
49,  OOO 

S>0,  OOO 

51,000 

\  53.  OOO 

\  53.000 

\  5*,  OOO 

\  ^,000 

56.  OOO 

57,  OOO 

S&.O0O 

90,  OOO 

«O,0O0 

02,000 

•4,000 

06.000 

08.000 

70,000 

r2,ooo 

74,000 
70.000 
78,000 
80.000 
82.000 
84.000 
86,000 
80^700 


Inch. 


.000183 

.000233 
.000433 
.000000 
.000707 
.000083 
.000067 
.001000 
.001033 
.001067 
.001067 
.001133 
.001167 
.001200 
.001233 
.001300 
.001767 
.002400 
.003500 
.004100 
.005300 
.005033 
.006707 
.0077C7 
.008733 
.009567 
.  010700 
.011667 
.012833 
.013833 
.015000 
.017067 
.019033 


.025000 

.028167 

.032267 

.036000 

.040500 

.045833 

.052167 

.061538 

.0800 

.1000 

.1838 


SacoeMlTe 
eloBsation 
perlneh. 


0. 

.000000 
.000133 
.000100 
.000200 
.000167 
.000167 
.000166 
.000034 
.000033 
.000033 
.000034 

0. 

.000066 
.000034 
.000033 
.000033 
.000067 
.000467 
.000633 
.001100 
.000000 
.001200 
.000633 
.000834 
.  OOlOcO 
.000966 
.000834 
.001133 
.000967 
.001166 
.001000 
.001167 
.002067 
.002866 
.002400 
.002667 
.003167 
.004100 
.003733 
.004500 
.005338 
.006334 
.009306 
.018467 
.0200 


PenoMient 
set. 


Inch. 

0. 

0. 

0. 

—  000033 
—.000033 
—.000033 
—.000033 
—.000033 


—.000033 


SaoceMive 
permAnent 


BemArka. 


Inch. 


InitiallfMd. 


—.000033 
0. 
0. 
0. 
0. 


000033  .000067 


.003600  .003567 


ElMtic  limit. 


Tenoile  strength. 
Load  St  time  of  ruptnre. 


General  eummary. 

'FcBsIle  strength  per  sqosre  loch  of  original  section pounds..    86,760 

KlastSc  limit  per  sqnsre  inch  of  original  section do 46,000 

donation  per  inch  after  rapture inch..    0.1800 

Zloogsstion  per  inch  under  strain  at  elastic  lifDiC do 001300 

Sednctloii  in  diameter  at  point  of  mptore do 003 

SedaetioL  in  area  after  rapture,  per  oentomof  original  section 80.6 

FoeitlMi  of  rnpturB ".25  fh)m  middle  of  stem 

Clnmcter  of  broken  surflKW granular;  dull,  silky  spot  at  circumference 

"" ^'  -tof  inehsoetlons ".11,  ".27*,  .16 
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Marks,  jt»^»„ 


TESTS   OF  IBON   AHD   STEEL. 


No.  820. 


Diameter,  ^^563. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 

Elongation 
per  inch. 

SaocessWe 
elongation 
per  incli. 

Permanent 
set. 

SnooessiTe 

permanent 

sei. 

Bemarka. 

TotaL 

Per  square 
inoh. 

Poundi. 

250 

1,250 

2,500 

8,750 

5,000 

6,250 

7,500 

8.750 

9,000 

9,250 

9,500 

9,750 

10.000 

10.250 

10,500 

10,750 

11,000 

11,250 

11.500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

18.250 

13.500 

13,750 

14,000 

14.250 

14,500 

14,750 

15,000 

15,500 

16,000 

16,600 

17.000 

17.500 

18,000 

18,500 

19,000 

19,500 

20.000 

20,500 

20,790 

18,600 

Poundt, 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
85,000 
36,000 
87.000 
38,000 
39.000 
40.000 
4L000 
42.000 
43,000 
44,000 
45,000 
'    46,000 
47.000 
48.000 
40.000 
50,000 
51.000 
52,000 
53,000 
64.000 
55,000 
56,000 
57.000 
58,000 
59,000 
60.000 
62,000 
64,000 
66.000 
68.000 
70.000 
72,000 
74,000 
76,000 
■78.000 
80,000 
82,000 
83.160 

Inch. 
0. 

.000138 
.000267 
.000400 
.000567 
.000733 
.000900 
.001067 
.001100 
.001133 
.001167 
.001200 
.001233 
.001267 
.  001333 
.001400 
.002067 
.003733 
.005107 
.005833 
.00G600 
.  0075ai 
.008607 
.009633 
.010333 
.011133 
.012500 
.  013433 
.  014733 
.015733 
. 017267 
.  018500 
.019833 
.  022533 
.025667 
.028733 
.  032838 
.  038167 
.043500 
.049667 
.056667 
.0667 
.0800 
.1067 
.1500 

Jneh, 
0. 

.000133 
.000134 
.000133 
.000167 
.000166 
.000167 
.000167 
.000033 
.000033 
.000034 
.000033 
.000083 
.000034 
.000066 
.000067 
.000667 
.001666 
.  001434 
.000666 
.000767 
.000933 
.001134 
.0(10966 
.000700 
.000800 
.001367 
.000933 
.001300 
.001000 
.001.^ 
.001233 
.  001338 
.002700 
.003184 
.003066 
. 004100 
.005884 
.005333 
.006167 
.007000 
.010033 
.0188 
.0267 
.0433 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Blaatio  limit. 

Tensile  strength. 
Loadattimeofrnptnrau 

0. 

.002300 

.002300 

* 

.006807 

.004567 

General  summarp. 

Tensile  atrength  per  sqaare  inch  of  orif^al  section pounds..    88.160 

Elastic  limit  per  sqaare  inch  of  original  .section do....    4£ooo 

Elongation  per  inch  after  rupture iBoh  '    oTsiSS 

Elongation  per  inch  under  strain  at  elastic  limit ! do..!I  .001400 

Keduction  in  diamet««r  at  point  of  rapture do.I-.        .138 

Keduction  in  area  after  rupture,  per  centum  of  original  section. ii  9 

Position  of  rupture ".Sfhmmeok 

Character  of  broken  surface dull,  silky,  irregular  surface;  small  spot  of  granular  motal 

Elongation  of  inch  aeotions <».85%  ".10,  ".ij 


TESTS   OP   HON  AND   STEEL, 

Tubs  No.  20.-8^'  Converted  Bifle. 
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No.  908. 
Marks,  |^fj 
Diameter,  ".564. 
Sectional  area,  .25  sqnare  inch. 


Applied  iMda. 

per  inch. 

SaocewiTe 

elongation. 

periiwh. 

Permanent 
set. 

SncoeaaiTe 

aet. 

Bemarka. 

ToteL 

'^"i.ar' 

i>binMff. 

290 
1.250 
2,500 
3.750 
5,000 
0,250 
7.500 
8,760 
01 000 
8^250 
8,000 
01750 
K^OQO 
10.250 

PomuU. 

1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
80,000 
85,000 
80.000 
37.000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48.000 
40,000 
50,000 
51,000 
52,000 
58,000 
54,000 
55.000 
60,000 
57.000 
58.000 
50,000 
00,000 
£^000 
04,000 
00.000 
08^000 
70^000 
72,000 
72.580 

Inch, 
0. 

.000100 
.000800 
.000433 
.000000 
.000767 
.000933 
.001133 
.001367 
.001833 
.002067 
.004307 
.006267 
.005093 
.007067 
.008083 
.000400 
.010433 
.011667 
.012000 
.013833 
.015338 
.017067 
.018183 
.010007 
.021000 
.022800 
.024567 
.026500 
.028400 
.030007 
.032097 
.035067 
.041200 
.047500 
.067007 
.008333 
.081067 
.1100 
.1433 

Inch, 
0. 

.000100 
.000200 
.000133 
.000167 
.000167 
.000166 
.000200 
.000234 
.000460 
.000834 
.001700 
.000000 
.000066 
.001134 
.000906 
.001367 
.001033 
.001234 
.001233 
.000033 
.001500 
.001784 
.001066 
.001584 
.001333 
.001800 
.001767 
.001038 
.001000 
.002267 
.002000 
.003000 
.005538 
.006300 
.010167 
.010666 
.013334 
.028333 
.0333 

IneK, 

0. 

0. 

0. 

0. 

.000033 
.000067 
.000067 
.000100 

Inch. 

0. 

Inltialloed. 
Blaatio  limit. 

Tensile  atrength. 
Load  at  time  of  rapture. 

.000033 
.000034 
0. 
.000083 

.003883 

".oosSi* 

10.500 

10,790 
ll«00O 
11.250 
11.500 

.006707 

.004834 

11,^0 

IZOQO 
12^250 
12,500 
1X750 
18.000 
13^290 
13,500 
l£790 

.015233 

'      14,000 
14,290 

14.500 
14,750 
1\000 
15,500 
16,000 
10.500 
17,000 
17.500 

Uuo 

15,800 

General  eummary, 

SpecitiejenTitj 7.8576 

Tenafle atreofUx  per  aqnare  inch  of  orlj^nal aeotion poands..       72,520 

Blaatie  limit  per  aqnare  inch  of  original  section .*. do —       85,000 

EiooipMioa  per  inch  after  rapture inch..       0.2300 

El0nf»tloo  per  tnohnnder  strain  at  elastic  limit do 001133 

Bednetlon  in  dfjuoeter  ftt  point  of  raptnre do —  .174 

Bedeetioo  in  nrea  after  raptnre,  per  centum  of  original  section 52.2 

PoeitJonof  raptnre ".  75  from  middle  of  stem 

Chancteref  brohen  aarfiioe,  silky,  craoks  developed  in  cylindrical  sarflsoe  of  stem  in  Tioinity  of  fraotnre. 
BesgationorfaehaeGtioiia ".25,  ".S3*,  ".11 
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Marks,  BTt*b 


TESTS   OF   IRON  AND   STEEL. 
No.  909. 


Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Per  saaare 
Inch. 


Eloneation 
permch. 


Successive 
elongation 
per  inch. 


Permanent 


Sucoosaive 

pennanent 

Bet 


Remarks. 


Poundt. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

8,750 

9,000 

0,250 

0,500 

9,760 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12.250 

12,600 

12,750 

13.000 

18,250 

13.500 

13,750 

14,000 

14.250 

14.500 

14,760 

15.000 

15.500 

16,000 

16,500 

17,000 

17,500 

18,000 

18,500 

19,000 

19, 320 

16,500 


Pimndt. 
1,000 
6.000 
10.000 
15,000 
20,000 
25.000 
80,000 
35, 000 
36,000 
37.000 
88.000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
65.000 
56,000 
57,000 
58.000 
50,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
77,280 


Ineh, 
0. 

.000133 
.000267 
.000433 
.000600 
.000767 
.000933 
.  001100 
.001167 
.001233 
.001207 
.001367 
.001467 
.002100 
.003067 
.  004067 
.005438 
.006333 
. 007033 
.  006433 
.010067 
.010067 
.  0120.33 
.  012987 
.013833 
.  015133 
.017167 
.  018667 
.  020000 
. 021433 
.023000 
.  024333 
.  026033 
.  030233 
.033733 


.043733 

.050733 

.060000 

.072000 

.0967 

.1400 


iTieh, 
0. 

.000133 
.000134 
.  000166 
.  000187 
.000167 
.000166 
.  000167 
.000067 
.000066 
.  000034 
.000100 
.000100 
.000633 
.000967 
.001000 
.001366 
.000800 
.  001400 
.  000600 
.001634 
.  000600 
.001366 
.000934 
.000866 
.001300 
.  002034 
.  001500 
.001333 
.  001433 
.  001567 
.001333 
.  001700 
.  004200 
.003500 
.004600 
.005400 
.007000 
.000267 
.012000 
.0247 
.0433 


Inek. 


Ineh, 


Initial 


Blaatic  limit 


.000233 


.000283 


.004700 


.004467 


.010200 


.005600 


TenMle  strenfrth. 
Load  at  time  of  mptare. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    77,280 

Elastic  limit  per  souare  inch  of  original  section do —    SMOJ 

Elongation  per  incli  after  rupture inch..    O.?300 

Elongation  per  inch  under  strain  at  elastic  limit do 001267 

Reduction  in  diameter  at  i>oint  of  rupture .....do 16J 

Reduction  in  area  after  rupture,  per  centum  of  original  section 49.  < 

Position  of  rupture ".1  firom  middle  of  st«m 

Characterof  broken  surface "ilkv 

Elongation  of  inch  sections.^ • ".16,  ".42*.  "12 


TE8TS   OF   IBON  AND   STEEL. 
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Marks,  btsM 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


No.  910. 


Applied  loads. 

B]mi|E»ti0D 
per  inch. 

SnooewiTO 
elongfttioii 
per  Inch. 

Permanent 
set 

Sacoesalre 
set 

Bomarks. 

TotaL 

^"£ir 

PmmdM. 
250 
1,260 
2,500 
8»750 
5.000 
0^250 
7,500 
81736 
ILOOO 

li 

IOlOOO 
1  10^250 
!  10^500 
10.750 
11,000 
11,250 
11.500 
11,750 
12.000 
121250 
1   12*500 
12.750 
18.000 
18^250 
18^500 
13;  750 
14.000 
H2S0 
HMO 
H790 
15^000 
15^500 

IVNmdff. 
1.000 
5,000 
10,000 
15,000 
20.000 
25,000 
30.000 
35.000 
80,000 
87.000 
88.000 
88.000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
54.000 
56,000 
56^000 
57,000 
68,000 
50.000 
60.000 
62.000 
64,000 
66^000 
68^000 
70,000 
72,000 
74,000 
75^000 

Ineh. 
0, 

.000100 
.000267 
.000438 
.000600 
.000767 
.000033 
.001133 
.001233 
fOOI267 
.001500 
.001800 
.008567 
.004633 
.005600 
.006100 
.0OT767 
.008600 
.  010167 
.010067 
.012338 
.013738 
.014838 
.016333 
.017833 
.018888 
.020667 
.022333 
.024000 
.025667 
.027500 
.020333 
.032000 

1 041167 

.047667 

.056333 

.066667 

.081000 

.1133 

.1700 

Ineh, 
0. 

.000100 
.000167 
.000166 
.000167 
.000167 
.000166 
.000200 
.000100 
.000034 
.000233 
.000300 
.001767 
.001066 
.000867 
.000600 
.001667 
.000883 
.001667 
.000500 
.001666 
.001400 
.001100 
.001500 
.001500 
.061100 
.001734 
.001666 
.001667 
.001067 
.001833 
.001833 
.002667 
.004333 
.004834 
.006500 

.010334 
.014333 
.0323 
.0567 

Ineh. 

0. 

0. 

0. 

0. 

.000038 

.000033 

000067 

.000067 

Inch. 
0. 

Initial  load. 
ElaaUoUmit 

Tensile  strength. 
Load  at  time  of  roptare. 

.000033 
0. 

.000034 
0. 

.002287    {      .002200 

t 

.007067 

.004800 



.012900 

.005833 

HOOO 
16.500 

n.oeo 

17,560 

li^OQO 

i£soo 

H7S0 

Ifl^OQO 

General  eummary. 


Tinile  stroDgth  per  aqnare  ineh  of  original  seotion poands. 

Bsstie  limit  per  square  inch  of  original  section do... 

woa<stk)o  per  incn  after  mptare inch. 

liSBgttkn  per  Inch  onder  strain  at  elastielimit do... 

MBetSon  in  diameter  at  point  of  mptare do... 

Moetion  in  area  after  mpture,  per  oentnm  of  original  section 

^■tisaofniptarB '^37  from  middle  of  stem 

^■neterof  broken  sorfiMse aUky 

WnsgstienofidshseetionB ^ ".21,  ".43*.  ".18 


76,000 
37,000 
0.2667 
001267 
.154 
47.2 
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Marks,  mtIi 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 


No.  911. 


Applied  loads. 


Total. 


Per  sqaare 
inon. 


EloBpttOB  S-<^JJJ« 


Pennimeiit 
Bel. 


Sacoeflsive 
permanent 


Ttemarki. 


Poundt. 
250 
1,250 
2,500 
8,750 
6,000 
8,250 
7.600 
8,750 
0,000 
9,250 
9,600 
9,760 
10.000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,600 
11,750 
i2,000 
12,250 
12,50d 
12,750 
18,000 
13,250 
13,500 
13,750 
14.000 
14,260 
14,600 
14,760 
16,000 
15,600 
16,000 
16.500 
17, 000 
17, 500 
18,000 
18,500 
19.000 
19,600 
20,000 
20,840 
18,100 


PoundM. 
1,000 
5,000 
10,000 
15, 000 
20,000 
25,000 
80,000 
35,000 
36,000 
87,000 
88,000 
30,000 
40,000 
41,000 
42,000 
43, 000 
44, 000 
45,000 
40,000 
47, 000 
48.000 
49, 000 
50,000 
61, 000 
62,000 
53,000 
64,000 
65, 000 
56,000 
57,000 
58,000 
59, 000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
81,300 


Inch. 
0. 

.000133 
.000267 
.000467 
.000633 
.  000767 
.000907 
.001133 
.001133 
.001107 
. 001200 
.001233 
. 001300 
.001367 
. 001400 
.001433 
.  00146? 
.  001767 
.  002433 
.  003400 
.  005200 
.006067 
.007367 
.0tJ8*J67 
. 009667 
.  010600 
. 011600 
. 012700 
. 013833 
.015133 
.  016367 
.017600 
.010067 
. 022033 
. 024933 
. 028667 
. 032500 
.  037500 
.  043333 
.  050000 
.  057667 
.060067 


.1500 


Inch, 

0. 

.000133 
. 000134 
.000200 
.000166 
.000134 
.000200 
.000166 

0. 

.0000.14 
.000033 
.000033 
.000067 
.  000067 
.  000033 
.  000033 
.  000034 
.  000300 
.000666 
.  000967 
.  001800 
.  000807 
.001300 
.000900 
.001400 
.  000933 
.  001000 
.001100 
.  001133 
.001300 
. 001234 
. 001233 
.001467 
.  002966 
.002900 
.  003734 
.003833 
.005000 
.005833 
.006667 
.  007667 
.  012000 
.017000 
.063333 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Ineh. 


Initial 


.  000233 


.000283 


Elasticlimit 


.005467 


.006284 


Tensile  strengtlL. 
Load  at  time  of  mptnre. 


General  Bnmmary. 

Bpeciao  gravity v 7.8550 

tfardness ^ 12.64 

Tensile  strength  per  square  inch  of  original  section .pounds..      81,360 

Elastic  limit  per  sqaare  inch  of  original  section do  ...      44.000 

Elongation  per  incn  after  niptnre inch..      0.24O0 

Elongation  per  inch  under  strain  at  elastic  limit do 0014tf7 

Rednotioniu  diameter  at  point  of  ruptnre do 134 

Keduotion  in  area  after  rapture,  per  centam  of  original  section 41.0 

Position  of  rupture ".76  from  middle  of  stem,  obliqae 

Character  of  broken  surface silliy 

Elongation  of  inch  sections ".  81», ".  24  ".  17 
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No.  912. 

-Diameter,  ''.663. 
Seetionskl  area^  .25  square  inch. 


Apjdied 


TkUmL 


'  Ptsrsqaare 
incii. 


1,  OOO 

5,  OOO 

lO.  OOO 

15,  OOO 

20,  OOO 

2aw  OOO 

30^000 
33.  OOO 

3e.  OOO 

3T,000 

sa^ooo 

39.  OOO 

40,  OOO 
41,€900 
'ftS.OOO 
43,000 
4«,  OOO 
45,000 
40.000 
47,  OOO 
4».  OOO 

49,  OOO 

50,  OCX> 
5V,  OOO 
53,000 
53.  OOO 
5*,  OOO 
55,  OOO 
50,000 
.ST.  OOO 
56,000 
&0,000 
€».000 
O2.CN»0 
C4,  OOO 
08.  OOO 
68,  OOO 
70,000 
72,000 
74,  OOO 
7«,0U0 

1  78,000 

8O.000 

ao,2oo 


Eloofratlon 
per  inch. 


Inch, 
0. 

.000133 
.000300 
.000433 
.000600 
.OOOWO 
.000967 
.001133 
.001167 
.001200 
.OOI2:i3 
.001267 
.001367 
.001400 
.0014d3 
.001600 
.004000 
.005133 
.006200 
.006&00 
.007033 
.009000 


.010633 
.011700 
.012838 
.014000 
.015697 
.017067 
.018333 
.OIKKM 
,.020883 
.022367 
.025367 
.029167 
.030867 
.037333 
.04:{000 
.048500 
.057333 
.070000 
.0867 
.1283 
.1400 


SncceMive 
elongmtion 
per  inch. 


IndL 
0. 

.000133 
•000167 
.000133 
.000167 
.000200 
.000167 
.000166 
.000034 
.000033 
.000033 
.000034 
.000100 
.000033 
.000033 
.000167 
.002400 
.001183 
.001067 


.  001433 
.001067 
.000633 
.000800 
.001067 
.001133 
.001167 
.001667 
.  001400 
.001260 
.001167 
.001333 
.001534 
.003000 
.003800 
.003500 


.005667 
.005500 


.012667 
.0167 
.0366 
.0167 


Pennanent 
set 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 


.000033 


.003500 


.007933 


SaooessiTe 
pennanent 


Inch. 


.000033 


.003467 


.004400 


"Remarks. 


Initial  load. 


Elaatio  limit 


TenaUe  atrength. 


General  summary, 

Teaai1« strfloicth  per  aqnare  inch  of  original |P«etion poonda..    80l200 

SiMtie  limU  per  aqnare  inch  of  original  eeotion do....    42,000 

¥lnn carton  pCTT  inch  after  ruptnro Inch..    0.1967 

ElesfEfttloD  per  io«b  ander  atnin  at  elaatio  limit do 001433 

BadlBGtion  in  diameter  at  point  of  rapture do 103 

Kadoctkm  in  area  after  rupture,  per  oentnmt>f  original  section 3a5 

PloaitioB  of  rapture ".1  ftt>m  middle  of  stem 

Cteracterof  broken  aarfiMe granular,  60  per  cent ;  dnll,silkv,  40  per  cent 

I  of  inch  aectiona <13  ".8i*  «.15 
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Marks,  Si^?.M 

Diameter,  ''.663. 

Sectional  area,  .25  square  inch. 


No.  878. 


AppUed  loads. 

Elonsatioo 
per  inch. 

Snccessive 
elongation 
per  inch. 

Permanent 
set. 

Saocessive 

permanent 

set. 

Bemarka. 

total 

Per  square 
inch. 

Poundt. 
250 
1,250 
2,600 
8,760 
6,000 
6,250 
7,600 
8,750 
9,000 
9,250 
9,500 
9,750 
10,000 
10.250 
10,600 
10.760 
11,000 
11,250 
11,600 
11,760 
12,000 
12,250 
12,500 
12,7:)0 
13,000 
13.230 
13,500 
13,750 
14.000 
14,250 
14,500 
14,750 
16,000 
16.500 
16.000 
16,500 
17,000 
17,600 
18.000 
18,280 
14,600 

Poufuf«. 
1,000 
6,000 
10,000 
15,000 
20.000 
25.000 
80,000 
35,000 
86.000 
87,000 
38.000 
89.000 
40.000 
41,000 
42,000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49,000 
50, 000 
61,000 
62,000 
53,000 
64,000 
65.000 
66,000 
67.000 
58,000 
69,000 
60.000 
62,000 
64.000 
66.000 
68,000 
70,000 
72,000 
73,120 

JimA. 
0. 

.000167 
.000333 
.000500 
.000667 
.000833 
.001000 
.001107 
. 001200 
.001238 
.002300 
.003133 
.004267 
.007667 
.009000 
.009800 
.010533 
.011633 
.  013000 
.014067 
.015600 
.016933 
.  018500 
.019200 
.020867 
.  022667 
.024400 
.026333 
.028333 
.030338 
.032267 
.034867 
.  037067. 
.043667 
.049667 
.057500 
.067000 
.080667 
.1033 
.1533 

Inch. 
0. 

.000107 
.000166 
.000167 
.000167 
.000166 
.000167 
.000107 
.000033 
.000033 
.001067 
.000833 
.001134 
.003400 
. 001333 
.000800 
.  000733 
.001000 
.001467 
. 001067 
.001533 
.001333 
.001567 
.000700 
.001667 
.001800 
.001733 
.001933 
.002000 
.002000 
.001934 
.002400 
.002400 
.006600 
.006000 
.007833 
.009500 
.013667 
.022633 
.0500 

Inek. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000038 
.000033 

Ineh. 
0. 

Initial  load. 
ElastLoUmlL 

Tensile  strength. 
Load  at  time  of  rupiare. 

".'000033"' 
0. 
0. 

.002900 

.002867 

.009000 

.007000 

.016500 

.006600 

-      .      . 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    73, 120 

Elastic  limit  per  square  inch  of  original  section do S7,000 

Elongation  per  incn  after  rupture *. inch..    0.2400 

Elongation  per  inch  under  strain  at  elastic  limit do 001213 

Reductionin  diameter  at  i>oint  o(  rupture do 213 

Reduction  in  area  after  rupture,  per  centum  of  original  seotion 6L5 

Position  of  rupture ".6  from  neck 

Character  of  broken  surface fine,  silkT 

Elongation  of  inch  sections ".47*,  ".14,  ".11 
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Marks,  mtIo 
Diameter,  ''.564. 


No.  871J. 


jLFiameier,  ".do4. 

SectioDal  area,  .25  square  inch. 


Applied  loads. 

t 
Eloneation 

Saoceasive 
elonsation 
perlnoh. 

Permanent 

set. 

! 

1 

1    Total. 

Pereqiiara 
.    teck 

penniuieiit 
aet. 

rounds. 
1         250 
1,250 

Poicmff. 
1,000 
5,000 
10.000 
15.000 
20,000 
25.000 
30.000 
35,000 
40.000 
41.000 
42.000 
48,000 
44,000 
45.000 
46.000 
47,000 
48,000 
40.000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
5(0,000 
57,000 
58,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78.000 
80,000 
82,000 
82,700 

Insh. 

0. 

.000188 
.000267 
.000100 
.000600 
.000600 
.000967 
.001100 
.001267 
.001300 
.001300 
.001367 
.001400 
.001467 

f  .001800 
.002900 
.004888 
.006500 

.008338 

.009067 

.010200 

.011388 

.012367 

.013733 

.  014733 

.016367 

.017333 

.018933 

.021667 

.024667 

.027700 

.031500 

.035667 

.040667 

.046667 

.054000 

.062500 

.0767 

.1083 

.1367 

Inch, 

0. 

.000138 
.000134 
.000133 
.000200 
.000200 
.000107 
.000183 
.000167 
.000033 

0. 

.000067 
.000033 
.000067 
.000338 
.001100 
.001933 
.001667 
.001300 
.000533 
.000734 
.001133 
.001133 
.001034 
.001366 
.001000 
.001633 
.000966 
.001600 
.002784 
.008000 
.003038 
.008800 
.004167 
.005000 
.006000 
.  00V333 
.008500 
.0142 
.0266 
.0334 

IndL 

Iwh. 
0. 

Initial  load. 
BlastiG  limit. 

2.600 
8.750 
&000 

0. 
0. 

t 

0. 
0. 
0. 

«  S;^ 

1      7,500 

'.      8.750 
10,000 
10.250 
10.500 
10,750 
11,000 
11.250 
11,500 
11,750 
12,000 
12,250 
12.500 
12,750 

.000100 

.000100 

.006100 

.006000 

13,000 

13,250 

13.600 

Tensile  strength. 
Load  at  time  of  rapture. 

13,750 
14,000 
14.250 
14,500 
14,750 
15,010 
15,500 
16.000 
18.500 
17,000 
17.500 
18,000 
18.500 
19^000 
19,500 
20,000 
20,500 
20.690 
10^900 

Oeneral  tummary, 

ToMlle  strength  per  square  inoh of  orifflnat  section pounds..       82.700 

Slaatlc  limit  per  square  inch  of  original  section ^ do 45,000 

Elongation  per  incn  after  rupture inch..       0.2300 

Elongation  per  inch  under  strain  at  elastic  limit do 001467 

Beduetion  in  diameter  at  point  of  rupture do .174 

Bednction  la  area  after  rupture,  per  centum  of  original  section 52. 2 

Position  of  rupture 1"  from  neck 

Chamcterof  mkenrnrface rilkj 

Blongatlon  of  inch  sections ".40*,  ".18;  '.11 
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No.  921. 


Diameter,  '^564. 

Sectional  area,  »25  square  inch. 


AppUed  loads. 

ii«i___^Ai__ 

Successive 

Pennanezit 
set. 

Saccessive 

permanent 

set. 

Remarks. 

TotaL 

Per.Mraare 

1 

Poundi. 
250 
1,250 
2,500 
8,750 
5,000 
6.250 
7,600 
8.750 
9,000 
0,250 
0,500 
0,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
U,600 
11,750 
12,000 
12,250 
12,500 
12,750 
18,000 
18,250 
13,600 
13,750 
14,000 
14.250 
14.500 
14,750 
16,000 
15.600 
16,000 
10,600 
17,000 
17,600 
18.000 
18,500 
10,000 
10,860 

Pounds. 
1,000 
6,000 
10,000 
16,000 
20.000 
25,000 
30,000 
35.000 
36,000 
37.000 
88,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
60,000 
61,000 
62.000 
63,000 
64.000 
65,000 
56,000 
67.000 
56,000 
50,000 
60,000 
62,000 
64,000 
66,000 
08.000 
70,000 
72,000 
74,000 
76,000 
77,440 

Inch. 
0. 

.000133 
.000267 
.000433 
.000600 
.000767 
.000933 
.001100 
.001133 
.001167 
.     .001200 
.001233 
.001267 
.001333 
. 001533 
.  005733 
.007V<3 
.007000 
009167 
.000633 
.010600 
. 012300 
.0I3C00 
. 013933 
. 014067 
.016167 
.  018033 
.019000 
.020833 
.022333 
.023433 
.025000 
.026700 
.030500 
.034667 
.030833 
.015200 
.054667 
.062500 
.075500 
.1000 
.1633 

Inch, 
0. 

.000133 
.000134 
. 000166 
000167 
.000167 
.0001G6 
.000167 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000200 
.004200 
.001400 
.  000767 
.001207 
.000466 
.000967 
.001700 
.001300 
.000333 
.001034 
.001200 
.001866 
.000967 
.001833 
.001500 
.001100 
.001567 
.  001700 
.003800 
.004167 
.0051G6 
.003367 
.009467 
.007833 
.013000 
.0245 
.0638 

Indi, 
0, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initialload. 
Blaatio  limit. 

Tensile  strength. 

0. 

.006233 

.006233 

.011638 

.005400 

1 

General  summarif. 

Tensile  strength  per  sqaare  inch  of  orif^inal  section poanda..    77.440 

Elasiiclimit  per  sanare  inch  of  original  section do 41.000 

Elongation  perinea  after  ruptare inch..    0.2033 

Elongation  per  inch  under  strain  at  elastic  limit do 001833 

Reduction  in  diameter  at  time  of  mptaro do 084 

Redaction  in  areaafter  rupture,  per  centum  of  original  section 27.6 

Position  of  rupture ".75fh)m  neck 

Character  of  broken  surface,  granular,  radiating  firom  a  small  hole  at  the  drcumference,  which  was 

developed  near  the  dose  of  the  test. 
Elongation  of  inch  sections ".28*,  ".il,  ".17 
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Marks,  BT?H 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch 


No.  922. 


per  inoh. 

Snccessive 

Permanent 
Bet. 

SacoessiTe 

permanent 

•et. 

Remarks. 

Total. 

PerMaare 
inch. 

elonfEation 
per  inch. 

Founds. 
250 
1.250 

PottMb. 

1,000 
5.000 
10,000 
15.000 
20,000 
25.000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
63,000 
54.000 
55,000 
5^000 
57.000 
58,000 
50.000 
60,000 
62,000 
64.000 
68,000 
68,000 
70,000 
72,000 

74,000 

Inch. 
0. 

.000100 
.000267 
000400 
!000567 
.000733 
.000900 
.001067 
.001100 
.001183 
.001200 
.001233 
.001267 
.009800 
.010500 
.011167 
.012067 
.013933 
.015233 
.015700 
.016800 
.018367 
.020100 
.020900 
.022067 
.023867 
.026167 
,027500 
.029700 
.031333 
.033733 
.035667 
.088583 
.043738 
.050267 
.058000 
.067667 
.0867 
.1038 
S  .r67 
)   .1738 

IndL 
0. 

.000100 
.000167 
.000133 
.000167 
.000166 
.000167 
.000167 
.000033 
.000033 
.000067 
.000033 
.000034 
.008533 
.000700 
.000667 
.001800 
.000966 
.001300 
.000467 
.001100 
.001567 
.001733 
.000800 
.001167 
.001800 
.002300 
.001333 

.001633 

.002400 

.001934 

.002866 

.005200 

.006534 

.007733 

.000667 

.019033 

.0166 

.0534 

.0166 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 

2,000 
3,750 

^000 
6.250 
7.500 
8.750 

i^ooo 

s 

Elastic  limit 

Tensile  strength. 
Load  at  time  of  rapture. 

1      9.290 

0.500 

9.750 

1    19.000 

0. 

i    10.250 

10,500 

:    10, 750 

',   ii.ouo 

J     11,250 
11,500 

.012267 

.012267 

11.750 
12.0Q0 
12.250 
12,500 
12.750 
13.000 
13.250 
13.500 
13.730 
14.000 
14.250 

.018100 

.005833 

14.500 

1    K7S0 

IS.  000 

11,500 

'    10,000 

16L500 

17,000 

17.500 

18.000 

'    18,500 

14.900 

General  eummary, 

Teonleatrength  per  square  inch  of  original  section poands..    74,000 

Elastic  limit  per  sanare  inch  of  original  section do 40,000 

EloiiijacioD  per Incn  after  roptnre inch..    0.2867 

ElooKation  per  inch  under  strain  at  elastic  limit do 001267 

Bednctioa  in  diameter  at  point  of  rnptnre , do 184 

Krdnrtioo  io  area  after  rapture,  per  centum  of  original  section 54. 6 

Pbsitioo  of  rupture ".  75  from  middle  of  stem 

Chsncterof  broken snrfiMe silky 

lafiaehaecUona ".  43*.  ".  26.  ".  17 
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TESTS   OF   IBON  AND   STEEL. 


No.  923. 

Marks,  j|J*i 

Diameter,  ''.564. 

Sectional  area,  ^25  square  inch. 


Applied  loads. 


TotaL 


Peraqnare 
inch. 


Elongation 
per  Inch. 


Sncceasive 
elongation 
perlnch. 


Pennaaent 
set. 


Soocesaive 
pennanent 

aet 


Banarka. 


Poundt. 

250 

1,250 

2,500 

8.760 

6,000 

6,250 

7.500 

a,  750 

9,000 

0.250 

9.W 

0,799 

10,000 

10,350 

10,500 

10.750 

11.000 

11,250 

11.600 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

18.760 

14,000 

14,250 

14,500 

14,750 

15.000 

15.600 

16,000 

10,500 

17,000 

17,500 

18^000 

18,500 

19,000 

19.500 

20,000 

20,600 

18,100 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
36,000 
87,000 
38,000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
63,000 
54,000 
55,000 
66,000 
67,000 
68,000 
59.000 
60,000 
63,000 
64.000 
66,000 
68,000 
70.000 
72,000 
74.000 
76, 000 
78,000 
80,000 
82,000 


Inch, 
0. 

.000100 
.000207 
.000433 
.000600 
.000767 
.000938 
.001067 
.001067 
.001100 
.001183 
.001200 
.001233 
.001267 
.001300 
.001333 
.001400 
.001433 
.  001733 
.002600 
.003733 
.005067 
.006500 
.007700 
.008000 
.009767 
.011000 
.012167 
.013333 
.014367 
.015767 
.017067 
.018500 
.021200 
.023733 
.027067 
.081500 


.040400 
.047600 


.1800 


JfidL 

0. 

.000100 
.000167 
.000106 
.000167 
.000167 
.000106 
.000134 

0. 

.000033 
.000033 
.000067 
.000033 
.000034 
.000033 


.000067 


.000300 
.000887 
.001133 
.  001334 
.001438 
.001200 
.000900 
.001167 
.001233 
.001167 
.001106 
.001034 
.001400 
.001300 
.001433 
.002700 


.004433 
.004333 
.004567 
.007200 
.011238 

.onsoo 

.014967 
.0467 


Inch. 


IndL 


Initial  load. 


.000088 


.000100 


.000067 


ElaatioUmit 


.004800 


.004700 


Tensile  strength. 

Load  at  time  of  mptnre. 


General  9ummary, 

Specific  gravity 7.85X1 

Hardness 1L70 

Tensile  strength  per  square  inch  of  original  section ponnda..      82.000 

Elastic  limit  per  square  inch  of  original  section do ... .      45, 000 

Elongation  per  hicn  after  rupture inch..      0.1967 

Elongation  per  inch  under  strain  at  elastic  limit do 00143S 

Reduction  in  diameter  at  point  of  rapture do....         .124 

Reduction  in  area  after  rupture,  per  centum  of  original  section S0.2 

Position  of  rupture ".  5  finom  neck 

Character  of  broken  surface granular,  with  dull  ailky  spot 

Elongation  of  inch  aectiODS ".84*,  ".12,  'MS 


TESTS   OP   IRON  AND   STEEL. 
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Marks,  Mxfo 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 


No.  924. 


per  inoh. 

SaGO«a«iTO 
eloDfEation 
per  inch. 

Permanent 
eel. 

SncoeseiTe 
set. 

Hemarks. 

TotaL 

Per  aqnftre 
inch. 

Pound*. 

250 

1.230 

2,500 

3.750 

5,000 

6,250 

7.500 

8,750 

9,000 

9,250 

9.500 

9,750 

1Q.O0O 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11.750 

12.000 

1,000 
6.000 
10,000 
15,000 
20.000 
25.000 
80.000 
35,000 
36.000 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48.000 
49,000 
50.000 
51,000 
5;!,  000 
53,000 
54.000 
55.000 
66.000 
57.000 
68,000 
59.000 
60.000 
63,000 
61.000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80.000 
80,440 

0. 

.000183 
.000300 
.000467 
.000683 
.000800 
.000967 
.001133 
.001167 
.001200 
.001233 
.001267 
.001300 
.001333 
.001367 
.001400 
.001567 
.003767 
.005600 
.006233 
.007400 
.008700 
.009767 
.010467 
.011533 
.012733 
.014033 
.015067 
.016500 
.017&J3 
.018900 
.020000 
.  021533 
.023333 
.038000 
.032500 
.037333 
.040833 
.048000 
.056.500 
.0667 
.0833 
.1238 
.1567 

0. 

.000133 
.000167 
.000167 
,000166 
.000167 
.000167 
.000166 
.000034 
.000083 
.000033 
.000034 
.000033 
.000033 
.000084 
.000033 
.000167 
.002200 
.001733 
.000733 
.001167 
.001300 
.001067 
.000700 
.001066 
.001200 
.001800 
.001034 
.  001433 
.001033 
.001367 
.001100 
.001533 
.003800 
.002667 
.004500 
.004833 
.003500 
.007167 
.008500 
.0102 
.0166 
.0400 
.0334 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
.000038 

0. 

Initial  load. 
SUmUo  limit. 

Tensile  strength. 

Load  at  time  of  rapture. 

.000033 

.000083 

Ot 

.002267 

.002284 

12.250 

12.500 
12,750 

.007900 

.006638 

13,000 
13.250 
13.500 
13,750 
14,000 
14.250 
14,500 
14,750 
15.000 
15,500 

16,000 

16.500 
17,000 

17.500 
18.000 

ia,5<» 

19^000 
19,509 
20,000 
20.110 

ia,*ooo 

General  $ummary. 

Tennle  streD^  per  aqoare  inch  of  original  section ! ponnds..    80,440 

XIaatie Hmit  per  Moare  inch  of  original  section do  ...    43,000 

Bloafsatioo  per  ineh  after  rupture inch..    0  2600 

EloD^ion  per  inch  under  etrain  at  elastic  limit do 001400 

BedBcCfoo  in  dtamet«r  at  point  of  rupture do 154 

Bednctioo  in  abea  alter  rupture,  per  centum  of  original  section 47.2 

Positiooof  mptore ".0  from  neck 

Cbaraeter  of  broken  flUTlkee silky,  interspersed  with  granular  metal 

Jlangatlonoffiichseotiona ".40*, 'M9,  ".16 
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TESTS    OF   IRON   AND    STEEL. 


Marks,  jJ?:'m 


No.  872. 


Marts,  M  t;  M 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loada. 

Elonsatioii 
per  inch. 

SncceBsiye 

elongation 

per  inch. 

Permanent 
set 

Sacoeaslve 

permanent 

aet 

Bemarks. 

Total. 

Per  square 
inch. 

Pounds. 
250 
1.250 
2.500 
3.750 
5,000 
6,250 
7.500 
a  750 
10.000 
10.250 
10.500 
10,750 
11,000 
11.250 
11,600 
11.7i>0 
12,000 
12.250 
12,500 
12.750 
13,000 
13,250 
13,600 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16.600 
17.000 
17,600 
18.000 
18,500 
19.000 
19.500 
20,000 
20.500 
20,650 
17,600 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20.000 
25,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
46.000 
47,000 
48,000 
49. 000 
50.000 
51,000 
62, 000 
63,000 
54.000 
55, 000 
56,000 
57,000 
5M,000 
59, 000 
60,000 
62,  000 
64,000 
66,000 
68.000 
70.000 
72.000 
74,000 
76.000 
78,000 
80.000 
82.000 
82,600 

Inch. 
0. 

.000133 
.000267 
.000400 
.000600 
.000767 
.000933 
. 001067 
.  001233 
.001267 
.  001300 
.  001367 
.002000 
.002500 
.004467 
.  005267 
.006500 
.  007800 
.008800 
.  009433 
.  010333 
.011500 
.  013000 
.  014000 
.  015333 
.016333 
.017667 
.0:8933 
.020067 
. 022800 
.  025933 
. 029000 
. 032400 
.  037000 
.041500 
.047333 
.054500 
.063667 
.0800 
.1067 
.1400 

Inch. 
0. 

.000133 
.000134 
.000133 
.000200 
.000167 
.000166 
.000134 
.000166 
.000034 
.000033 
.000067 
.000633 
.000500 
.001967 
.C00800 
.001233 
.001300 
.001000 
.000638 
.000900 

001167 
.001500 
.001000 
.001333 
.001000 
.001334 
. 001266 
.001134 

.  oo2v:« 

.  003133 

.003067 

.003400 

.004600 

.001500 

.005833 

.007167 

.009167 

.016333 

.0267 

.0333 

Inch. 
0. 
0. 
0. 
0. 
0. 

a 

0. 

0. 
0. 

IndL 
0. 

Initialload. 

• 

Tensile  strength. 
Load  at  time  of  mptarew 

.001100 

.001100 

.006900 

.005800 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    8S,600 

Elastio  limit  per  souaro  inch  of  original  section do....    43,000 

Elongation  per  inch  after  rupture inch..    Ol2233 

Elongation  per  inch  under  strain  at  elastic  limit do 001367 

Aeduction  in  diameter  at  poiut  of  rupture    do 164 

Reduction  in  area  after  rupture,  per  centum  of  original  section 40.7 

Position  of  rupture ".  9fiinn  neck 

Character  of  broken  surface silkT 

Elongation  of  inch  sections ".40*,  ".15,  ".li 


Marks,  ilri 

Diameter,  ".564. 

SectioDal  area,  .25  sqnare  inch. 


TESTS   OF   IRON  AND   STEEL. 

Tube  No.  24L— 8"  Converted  Rifle. 
No.  885}. 
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AppHed  loads. 


TotaL 


Per  square 
inch. 


Elongation 
per  Inch. 


Saooeflsive 
eloDKatioD 
per  inch. 


Permanent 
set 


SnocessiTe 

permanent 

set 


"Remarks. 


Powuls. 
250 
1.250 
2.500 
8,750 
5^000 
6^250 
7.500 
8,750 
8,000 
ft,  250 
fi.500 
9,790 
lfl,000 
10,250 
10. 500 
10,750 

II,  too 

11.250 
11,500     I 
11,750 
UOOO    I 
1^250     I 
11.500 
12,750     I 
13,000    I 
13,250 
12,500 

,  u;75o 

14.0QO 

!  14,^0 
I    li.50O 

14,750 

15^000 
:   IS^SOO 

WbOOO 
'    1^500 

:  17.000 

17,500 

'  18.000 
If^SOO 
19.000 

I  1%»0 
15^300 


1.000 
5,000 
10.000 
15,000 
20.000 
25.000 

ao,ooo 

85,000 
36.000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47.000 
48,000 
40,000 
50.000 
61,000 
52,000 
53,000 
54,000 
fo.O0O 
50.000 
57,000 
58,000 
50,000 
60^000 
62;  000 
64.000 
66.0^)0 
68,000 
70,000 
72,000 
74,000 
76.000 
76,800 


0. 

.000133 
.000267 
.000467 
.000633 
.000767 
.000933 
.001100 
.001133 
.  001167 
.001200 
.001233 
.001267 
.001300 
.001333 
.001367 
.001400 
.008633 
.009583 
.009700 
.010833 
.012167 
.  013667 
.014500 
.015467 
.016767 
.018500 
.  019667 
.  021667 
.023000 
.025(i00 
.026667 
.028500 
.032667 
.0306S7 
.042500 
.040333 
.056667 
.066000 
.080667 
.1067 
.1667 


Inch. 
0. 

.000133 
.000134 
.000200 
.000166 
.000134 
.000166 
.000167 
.000033 
.000034 


.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.007233 
.000900 
.000167 
.001133 
.001834 
.001500 


.000967 
.001300 
.  001783 
.001167 
.002200 
.001138 
.002000 
.001667 


.004167 
.004000 
.005883 
.006833 
.007334 


.014667 
.026033 
.0600 


Inek. 
0. 
0. 
0. 

a 

0. 

a 

0. 
0. 


Inch. 


Initialload. 


.000100 


.000100 


.006933 


lOastioUmlt 


.004900 


Tensile  strength. 
Load  at  time  of  mptore. 


General  summary. 

Specific  gravity 7.863B 

Hardness 11.81 

TdttOestmigtli  per  square  inch  of  original  section pounds..       76,800 

XIastie  limit  per  Mioare  inch  of  original  section do....       44,000 

Efengatkni  per  inon  after  rupture inch..       0.2600 

£longation per  inch  under  strain  at  elastic  limit do...      .001400 

Beduction  in  diameter  at  point  of  mptore do...  .204 

Kedoctioii  in  area  after  mptore,  per  centom  of  original  section 59.8 

Position  of  raptore ".9  from  neck 

Cbsiaeter  of  hrolcen  surface eilky 

Ktoogation  of  inch  sectloBs ".  45*. ".  18,  ".15 
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TESTS   OF   IRON  AND   STEEL 


No.  886. 

Marks,  1*^-0 

Diameter,  ^^563. 

Sectional  area,  .25  square  incb. 


Applied  loads. 


TotaL 


Poundt. 
250 
1,200 
2,600 
8,750 
0.000 
6.250 
7,000 
8,750 
9,000 
0.250 
e,500 
9,760 
10.000 
10.250 
10,500 
10,760 
11,000 
11,250 
11.500 
11,750 
12,000 
12.250 
12.500 
12,750 
13,000 
13,250 
13.500 
18.750 
14,000 
14.250 
14.500 
14.750 
15,000 
15.500 
16,000 
16.500 
17.000 
17.500 
18,000 
18,600 
10,000 
19,500 
20.000 
20,120 
16,800 


Per  sqaare 
inch. 


Pound*. 
1.000 
6,000 
10,000 
16,000 
20,000 
25,000 
30,000 
85,000 
36. 000 
37,000 
88,000 
30.000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
40,000 
50.000 
51,000 
52,000 
63.000 
64,000 
65,000 
56,000 
57.000 
68,000 
50.000 
60,000 
63,000 
64.000 
66.000 
68,000 
70, 000 
72,000 
74,000 
76.000 
78,000 
80,000 
80,480 


Elongation 
per  inch. 


Inch. 
0. 

.000133 
.000300 
.000467 
.000633 
.000800 
.000967 
.001100 
.001133 
.001200 
.001233 

.  oor/67 

.  001300 
.001400 
.001600 
.001733 
.  602538 
.  003367 
.  004500 
.  005667 
.006833 
.007733 


.009233 
.000667 
.010067 
.011600 
.013333 
.  014333 
.017067 
.018500 
.  019733 
.  021133 
.024667 
.027000 


.034733 

.043000 

.046000 

.049667 

.061667 

.078333 

.1133 

.16C0 


SneceoaiTe 

elongation 

per  inch. 


Inch. 
0. 

.000133 
.000167 
.000167 
.000166 
.000167 
.000167 
.000133 
.000033 
.000067 
.C00033 
.000034 
.000033 
.000100 
.000200 
.000133 
.  000800 
.000834 
.001133 
.001167 
.  001166 
.000900 
.  001200 
.000300 
.000434 
.001000 
.  000033 
.  001733 
.001000 
.002734 
.001433 
. 001233 
.001400 
.003534 
.  002333 
.003333 
.004400 
.  008267 
.003000 
.003667 
.012000 
.016066 
.034967 
.0407 


Permanent 
set. 


Inch. 

0. 

0. 

0. 

0. 

.000033 
.000033 
.000067 
.000067 


.000067 


.001767 


.007100 


Snoceasive 
pennanent 


Inch, 


.000034 


.001700 


.006333 


Bemarka. 


Initial  load. 


Elastic  limit. 


TensOe  strengtti.  j 

Load  at  time  of  mptore. 


General  summary. 

Tensile  strength  per  square  inch  of  original  seetion ponnds..       80,480 

Elastic  limit  per  square  inch  of  original  section do 41,000 

Elongation  per  inch  aftermptare inch..       0.2667 

Elongation  per  inch  under  strain  of  elastic  limit do 001400 

Kednction  in  diameter  at  point  of  roptnre do....  .178 

Rednction  in  area  after  mptore,  per  centum  of  original  section t3.2 

Position  of  mptnre ".9  from  n^ck 

Character  of  broken  aurface ailky 

Elongation  of  inch  sections ".39*,  ".18,  ".13 


TESTS   OF   IRON   AND   STEEL. 
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Marks,  38  T^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


No.  887. 


Applied  UMds. 


loUkL 


PfouimdM. 

250 

1,250 

2,000 

3.750 

5»000 

0.250 

7.500 

8,750 

!      0.000 

I      t.250 

i      i^SOO 

t.750 

:    10,000 

1    10,250 

1    10.500 

)    10,790 

,    lUOOO 

I    11,290 

i    11,500 

11,790 

I    !2;000 

I    12,290 

I    12L900 

;    12,750 

«13,000 

.    13.890 

:    18,900 

13,790 

14,000 

14,290 

H900 

I    14,790 

19^000 

ISvSOO 

10,000 

10,900 

17,000 

I    17,900 

I  ia,ooo 

18.960 

10,000 

I    1^900 

I    U700 

*    10!»400 


raqiuu 
Inen. 


Peraqiure 


Potmdt. 
1,000 
5,000 
10;  000 
15»000 
20.000 
25,000 
30,000 
85.000 
36,000 
37.000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
49,000- 
40,000 
47.000 
43.000 
40,000 
50,000 
51,000 
52,000 
53.000 
51000 
56^000 
56,000 
57,000 
68.000 
50,000 
60,000 
62,000 
04»000 
68^000 
68,000 
70,000 
72,000 
74,000 
70L000 
78,000 
70,160 


per  Inch. 


Ituh. 
.000100 


.000438 
.000600 
.000767 
.000088 
.001100 
.001100 
.001133 
.001167 
.001200 
.001288 
.001267 
.001438 
.002100 


.006267 
.006888 
.008167 
.009338 
.010600 
.011288 
.012388 


.014667 
.015988 
.017500 
.018988 
.020167 
.021600 


.080167 


.044000 
.061667 


.071667 

.0067 

.1433 


SnooMsive 
elongatioii 
per  inch. 


Inch. 

a 

.000100 
.000200 
.000133 
.000167 
.000167 
.000166 
.000167 
0. 

.000088 
.000034 
.000088 
.000088 
.000084 
.000106 
.000667 
.001000 
.001200 
.001067 
.000566 
.001334 
.  00U66 
.001267 
.000683 
.001100 
.001000 
.001334 
.001266 
.001567 
.001438 
.001234 
.001433 
.001633 
.003100 
.008834 


.004167 
.006000 
.007667 
.008666 
.0U334 
.025033 
.0466 


Permanent 
set. 


SnocesaiTe 

permanent 

set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Indi. 


.003000 


.008738 


.004888 


Bemarks. 


Initial  load. 


Elastic  limit. 


TeneUe  strength. 
Losd  at  time  of  mivtnze. 


General  iummary. 

TcBsfla  strength  per  square  inch  of  oriiEinal  section poands..    79,160 

Etaatio  limit  per  square  inch  of  oiiginaTseotion do —    41,000 

Slaagaitioa per in^  after  mptore inch..    0.2467 

£loiifeation  per  inch  under  strain  at  elastic  limit do 001267 

BadnetSoo  in  diameter  at  point  of  raptore do 184 

Bednetion  in  area  after  mptore,  per  oentam  of  original  section 54.6 

Positlain  of  mptnre ".76  fh>m  middle  of  stem 

Cbaiaster  of  broken  snrfMse silky 

i«fhichseetlima ".88»,  ".28,  "J3 
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TESTS   OF   lEON   AND   STEEL. 


No.  888. 
Marks,  mtI i 
Diameter,  '^664. 
Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


TotaL 


250 
1,230 
2,500 
8,750 
5,000 
0,250 
7,600 
8,750 
9,000 
9.250 
0,500 
9,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,600 
12,750 
18,000 
13. 250 
18,500 
18.750 
14,000 
14,250 
14,600 
14.750 
15,000 
15^500 
10,000 
10,500 
17,000 
17,500 
18,000 
18,600 
19.000 
19,500 
20,000 
20,600 
21,000 
21.600 
21.680 


Per  sqaare 
inch. 


Pounds. 
1.000 
6,000 
10,000 
15.000 
20,000 
25,000 
80,000 
85,000 
86,000 
87.000 
88,000 
89,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
60,000 
61,000 
62,000 
63.000 
64,000 
65,000 
66,000 
67.000 
68,000 
59.000 
60,000 
62,000 
04,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
86,860 


EloDization 
per  inch. 


Inch. 
0. 

.000233 
.000367 
.000500 
.000700 
.000867 
.  001033 
.  001200 
.001238 
.001267 
.  001300 
.001333 
.  001367 
.001400 
.  001433 
.  001467 
.001500 
.001533 
.  001633 
.001767 
.  002200 
.002400 
.003467 
.004267 
.005467 
.006467 
.007800 
.009000 
.010000 
.011167 
.  012333 
.013333 
.014500 
.017267 


.022067 
.024667 
.028167 
. 031433 
.035600 
.  030833 
.045600 
.054000 
.063000 
'.076333 
.1007 
.1333 


Saccessive 
elongation 
per  inch. 


Inch, 
0. 

.000233 
.000134 
.000133 
.000200 
.  000167 
.000166 
.  000167 
.000033 
.000034 
.000033 
.0000i53 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.  000100 
.000134 
.000433 
.000:;00 
.001067 
.000^00 
.001200 
.001000 
. 001333 
.001200 
.001000 
.001167 
.001166 
.001000 
.001167 
.002767 
.  002066 
.  002734 
.  002600 
.003500 
.003266 
.004167 
.004233 
.  005767 
.008400 
.009000 
.013333 


.0266 


Permanent 
set. 


Jneft. 
0. 

.000067 
.000067 
.000067 
.000067 
.000067 
.000067 
.000067 


.000100 


.000133 


.001833 


Snocessive 

permanent 

set. 


Ituh» 


.000033 


.000038 


.001700 


Bemarka. 


InJtUaioad. 


Elastic  limit. 


Tensile  strength. 


General  summary, 

Speolilo  gravity inch..    7.850B 

HardneP" 14.54 

TeDsilb  strength  per  square  inch  of  original  section poands..    86.800 

Elastic  limit  per  sqaare  inch  of  original  section do  ...    45.000 

Elongationper  inch  after  rnptn re  inch.,    a  2833 

Elongation  per  inch  under  strain  at  elastic  limit do  ...  .001533 

Reduction  in  diameter  at  point  of  rupture .* do 1&4 

Beduotion  in  area  after  rupture,  porcentnmof  original  section 47.2 

Position  of  rupture ".  6  fh>m  middle  of  stem 

Character  of  broken  surface .« cilky;  traoeaof  grannlatkm 

Elongation  of  inch  section ".»*,  ".lO*,  "a* 
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-Diameter,  ^^664. 
Pactional  area,  .25  sqaare  inch. 


Ko.  889. 


f 


.Ajiplfed  load*. 


I   T«-^  l^'^^^T" 


Shniffttioii 
permoh. 


SnooeMiTe 
elongation 
perinoh. 

/ 


Permanent 


Socoeeeiye 
pennaaent 

•et. 


Semarlu. 


T,< 

^€fOO 

3tK4900 


Ifuk. 


IfUk. 

0. 

.000167 
.000166 
.000167 
.OOOKTi 
.000166 
.000197 
.000138 
.0000S4 
.000038 

0. 
.000088 


JfuA. 
0. 
.000038 


Iiuh. 


Initial  load. 


.000067 


.000084 


Si  222 

«>-222 
«8;ooo 

^222 
Sooo 

^222 

72.  OOO 

«^222 
■y«-?22 

8**  222 


.001367 
.001500 
.001067 
.001767 

.'O03S38 
.004200 

.006867 
.006388 

.007688 
.008467 


.000067 
.000183 
.000067 
.000200 
.000488 
.001883 
.000667 
.001067 
.001066 
.001800 
.000034 
.000800 
.000966 
.001234 
.001866 


.000100 


Elaatio  limit 


.000800 


.000700 


.005667 


.001000 
.001166 
.001000 
.001867 
.002638 
.008167 


.003307 


.004267 


.1400 


.008500 

.012000 
.028188 
.0467 


Tensile  strength. 


General  eummary. 


^ .^^<-^  iach  of  original  section pounds..    88,2 

Twills  ^*— ,.rali.  ^f^_"y|nnT-  ^  ^-*F<^*f^^**^ do...    48.fl 

£SSlta*tp^*a«^C^%ptareTrrr. inch..    0.21 

STntfoD  ver  in^  •£*2lJ:  .tain  at  elastic  limit do OOlS 


88, 2» 
18,00( 

^^     _  l.250< 

V;!SilM3er»ir«»ii«»t«lMtio limit do..-.  .00156: 

a-  ^•ii^LS^  point  Of  mptnre do 15^ 

'*""?^?T«»^TOPtn»«.P««'««»wm  of  original  section 47.  J 

^.^ -**»^!!S?^^^  -.-. ".25  from  middle  of  Bten 

^;i:2j:*«l^^S.-^T^*^ ....  siik^ 


.  of  ^tw^Hf^-SESr 

B.  Ex-  36 ^13 


".10*,  ".41,  ".1! 
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TESTS   OF   IBON  AND   STEEL. 


No.  923. 
Marks,  m  Ti*! 
Diameter,  ^'.564. 
Sectional  area,  ^25  square  inch. 


Applied  loads. 


TotaL 


PerBcmare 
incn. 


Blongation 


iOkU 

per  Inch, 


SaoceasiTe 
elongation 
per  inch. 


Pennanent 
set. 


Saoceaaive 

permanent 

aet. 


Banarka. 


Pounda, 

250 

1,250 

2,500 

3,750 

6,000 

6,250 

7,500 

3,750 

9,000 

0,250 

9,  Ml 

9,799 

10,000 

10.350 

10,500 

10.750 

11.000 

11.250 

11.600 

11,750 

12,000 

12,250 

12,600 

12,750 

18,000 

13,250 

13.600 

18.750 

14.000 

14.250 

14.500 

14.750 

15.000 

15.600 

18.000 

16,500 

17,000 

17,600 

18.000 

18,600 

19,000 

19,500 

20,000 

20,600 

18.100 


Pounds. 
1,000 
5,000 
10.000 
15,000 
20.000 
26,000 
30,000 
85,000 
86,000 
37.000 
88.000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61.000 
62.000 
63,000 
64.000 
65,000 
66,000 
67,000 
68,000 
50,000 
60.000 
6*2,000 
64,000 
66.000 
68,000 
70,0fK) 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 


Innh, 
0. 

.000100 
.000267 
.  .000433 
.000600 
.000767 
.000983 
.001067 
.001067 
.001100 
.001133 
.001200 
.001233 
.001267 
.001800 
.001333 
.001400 
.001433 
.001733 
.002600 
.008783 
.005067 
.006500 
.007700 
.006600 
.009767 
.011000 
.012167 
.013333 
.014367 
.015707 
.  017067 
.018500 
.021200 
.023733 
.027067 
.031500 
.035833 
.040400 
.047600 
.056833 


.1300 


JimA. 
0. 

.000100 
.000167 
.000166 
.000167 
.000167 
.000166 
.000134 

a 

.000033 
.000033 
.000067 
.000033 
.000034 
.000033 
.000033 
.000067 
.000033 
.000300 
.000867 
.  001133 
.  001334 
.001433 
.001200 
.000900 
.001167 
.001233 
.001167 
.001166 
.001034 
.001400 
.001300 
.001433 
.002700 
.002533 
.003334 
.004433 
.004333 
.004667 
.007200 
.011238 

.onsoo 

.014967 
.0467 


Inch, 


IndL 


Initial  load. 


.000083 


.000033 


.000100 


.000067 


Elaatiolimtt 


.0047d0 


Tenaile  atrongth. 
Load  at  time  of  rapture. 


General  eummary. 

Specific  gravity 7.8511 

Hardness 1L70 

Tensile  strength  per  sqnaro  inch  of  orislnal  wction pounds..     82.000 

Elaatio  limit  per  sqnare  inch  of  original  section do.. ..      45,000 

Elongation  per  incn  after  rupt  a  re inch..      0.1067 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001438 

Rednctlon  in  diameter  at  point  of  mptare do 124 

Rednction  in  area  after  mptare.  per  centam  of  original  aection 89.2 

Position  of  rapture ''.Sfttnnneck 

Character  of  broken  surface granular,  with  dull  ailky  apot 

Elongation  of  inch  aections ".84*,  ".12,  ".13 
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Marks,  m  t*  o 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 


No.  924. 


Applied 


Total 


Per  sqaare 
inch. 


ElonKfttion 
per  inch. 


Sncceseive 
elongation 
per  inch. 


Permanent 
■el. 


SncoeaeiTe 

permanent 

set. 


Remarks. 


PoundJt. 

250 

1,230 

2,500 

3,750 

5,000 

e,250 

7.500 

8,750 

9,000 

9, 250 

9.5O0 

9.750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11.750 

12.000 

12,250 

12.500 

12,750 

13,000 

13,250 

13,600 

13,7,'iO 

14.000 

14.250 

14,500 

14,750 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 

18,000 

18,500 

19,000 

19,500 

20,000 

20,110 

18,000 


Pounds. 
1,000 

5,000 
10,000 
15,000 
20,000 
25.000 
30.000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
53,000 
54.000 
55.000 
66.000 
57.000 
6t4.00O 
50.000 
60.000 
63,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
80,440 


Ineh, 
0. 

.000183 
.000300 
.000467 
.000683 
.000800 
.000967 
. 001133 
. 001167 
.001200 
.001233 
.001267 
.001300 
.001338 
.001867 
.001400 
.001567 
.003767 
.005600 
.006233 
.007400 
.008700 
.009767 
.010467 
.  011533 
.012733 
.014033 
.016067 
.016500 
.017&a3 
.018900 
.020000 
.021533 
.02.5333 
.028000 
.032500 
.037333 
.0408.33 
.048000 
.056500 
.0667 
.0833 
.1233 
.1567 


Ineh. 
0. 

.000133 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000084 
.000033 
.000038 
.O0OU34 
.000033 
.000083 
.000084 
.000033 
.000167 
.002200 
.  001733 
.000738 
.001167 
.X)01300 
.001067 
.000700 
.001066 
.001200 
.001300 
.001034 
.001433 
.001033 
.001367 
.001100 
.001533 
.003800 
.002667 
.004500 
.004833 
.003500 
.007167 
.008500 
.0102 
.0166 
.0400 
.0334 


InOi. 


Inoh, 


Initial  load. 


.000033 


.000033 


Elastic  limit. 


.002267 


.007900 


.006638 


Tensile  strength. 

Load  at  time  of  mptnre. 


General  $ummarif. 

Tensile  strenfEth  per  square  inch  of  ori^al  section ! pounds..    80,440 

Xlasticlimlt  per  square  inch  of  orieiniJ  section do  ...    43,000 

Elonf^tioo  per  inch  after  rapture inch..    0  2600 

Elongation  per  inch  under  strain  at  elastic  limit do 001400 

Reduction  in  diameter  at  point  of  rupture do 154 

Reduction  in  ah»a  after  ruptare,  per  centum  of  original  section 47.2 

Position  of  rapture '^9ft«mneck 

Character  of  broken  surface silky,  interspersed  with  granular  metal 

Elongation  of  inch  sections ".40*,  ".19,  ".16 
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Marks,  J^q 

Diameter,  ''.563. 

Sectional  area,  .25  sqaare  inch. 


No.  915. 


Atiplied  loacU. 


totaL 


Per  Moare 
Inch. 


Bloilffstioii 
perLaoh. 


SaoMwtre 
elODg»ti<m 
perlnoh. 


Permaiieiit 


SnooMfliye 
petmaaent 

set 


Poundt. 
260 
1.250 
2.600 
8,750 
5,000 
6.250 
7,500 
«,7o0 
9,000 
0,250 
9.500 
9,750 
10,000 
10.250 
10.500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,600 
12,750 
13,000 
18,250 
13,500 
1:1,750 
KOOO 
14,250 
14.500 
14,760 
16,000 
16.600 
10.000 
10,600 
17.000 
17.500 

ia,ooo 

18.500 
19,000 
10.600 
20.000 
20.830 
17,400 


Pound*. 
1,000 
^000 
10,000 
15,000 
20,000 
25,000 
30,000 
86,000 
86,000 
87,000 
88,000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
40.000 
50.000 
51,000 
52,000 
63,000 
64,000 
65.000 
56,000 
67^000 
68,  COO 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72.000 
74,000 
76.000 
78,000 
80,000 
81.820 


Ineh. 
0. 

.000100 
.000267 
.000400 
.000633 
.000767 
.000967 
.001100 
.001133 
.001167 
.001200 
.001233 
.001267 
.001800 
.001367 
.001400 
.001433 
.001600 
.006033 
.006900 
.007867 
.009000 
.010200 
.010767 
.011700 
.  012783 
.018967 
.016000 
.016300 
« 017467 
.019000 


.021783 
.024067 
.027667 
.030667 
.036667 
.041667 
.047067 
.0533^8 


.075000 

.0067 

.1600 


Ineh. 
0. 

.000100 
.000167 
.000138 
.000288 
.000134 
.000200 
.000133 
.000038 
.000034 
.000033 
.000038 
.000034 
.000038 
.000067 
.000033 
.000038 
.000107 
.004433 
.000867 
.000067 
.001138 
.001200 
.000567 
.000988 
.001033 
.001234 
.001033 
.001300 
.001167 
.001533 
.001033 
.001700 


.003000 
.006000 

.005000 

.005400 

.006266 

.010000 

.011667 

.0217 

.0633 


tneh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Initial  load. 


.000133 


.000183 


.008267 


.006134 


Tensile  straoffth. 
Load  At  time<^roptiiie. 


General  eummary. 

Tensile  strength  per  square  inch  of  ori^al  section ponnds..    81«3ao 

Elastic  limit  per  sqaare  inch  of  original  section do —    44«000 

Elongation  per  inch  after  mptnre inch..    0.23C7 

Elongatioq  per  inch  under  strain  at  elastic  limit do 0014S3 

Ueduction  in  diameter  at  point  of  rupture do 15a 

Redaction  in  area  after  nipturo,  per  centum  of  original  section 47. 2 

Position  of  rapture ".87  ftom  middle  of  stem 

Character  of  broken  surface ailk>- 

Elongation  of  inch  sections ".20,  ".88*,*.  18 


/ 


TESTS   OF  IBON  AND   STEEL. 
So.  9X6. 


197 


Sectional  area,  .25  square  inch. 


A.ppUed  laad» 


kBlonxfttloii 


TotMl 


In< 


2i».  OOO 
«>'??? 

47,  ooo 

^222 

60.000 

61^000 
8^  OOO 

^•222 

»«222 

•^222 

«^'952 
68.  ooo 

oa.  •  oo 

•••222 

ffZ,000 

•••222 
oa.ooo 

w-222 

72.  ooo 
7*,  OOO 

•'••2SS 

7S.OOO 


»r,7CO 


a 

.000100 

.oooi'or 

.000433 


.<K)O707 
.000933 

.001100 
.001133 
.001107 
.  O0I200 
.001238 
«O01267 

•  001300 

•  O01833 
.001400 
.  OOt433 
.  001467 
.  0054107 


•  O07307 

.008338 

.009007 

.010607 

.011007 

.  012400 

.013&00 

.  014700 

.  010107 

.017033 

.018733 

.  019700 

.021833 

.€»245O0 

.O27G00 

.031000 

.035133 

.040607 

.045067 

.052500 

.O01533 

.073333 

.0967 

.1638 


Saoeenive 
eUmcation 
perlnoh. 


Ilia. 

a 

.000100 
.000107 
.000106 
.000167 
.000107 
.000106 
.000107 
.000033 
.000034 


.000033 
.000014 
.000033 
.000038 


.000033 
.000034 
.004200 


.001034 
.000906 
.001334 
.001000 
.001000 
.000733 
.001100 

.ooteoo 

.001467 
.001466 
.001100 


.OOlM 
.008167 
.008000 


.004138' 
.00S534 
.005000 
.008838 

.000038 
.011800 
.028867 


Permanent 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000067 


SncoMsIye 
permantoit 


JncA. 


.000067 


.007700 


Banutflu. 


Initial  iMd. 


Elaatio  limit. 


Tensile  atrengtlL 
Load  ^  time  of  mptare. 


General  eummary, 

»inehof  OTisfaialaootlon poonda..       81,760 

_>  Ineli  of  originaraeotion do  ...       45^000 

~^^,  »«Al»"^fcorTTiptare inch..        0.2667 

^^S^^Z^iH^&Ba •llkv 

"TScSS^^SSSS: ~ ».i7.''.««.".i8 
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TESTS   OF   IKON  AND   STEEL. 


Marks,  ^^f  j 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


No.  917. 


• 

Elongation 

per  inch. 

SnccesaiTe 

elongation 

per  inch. 

Permanent 
set 

Snoceaalve 
pennanent 

aet. 

Bemarka. 

Total. 

Peraqnare 
inch. 

Pounds. 
250 
1.260 
2,600 
8,750 
5,000 
6,250 
7,  too 
8.760 
10.000 
10.250 
10.500 
10.760 
11.000 
11.250 
11,600 
11,760 
12,000 
12,260 
12,600 
12,750 
13,000 
13.250 
18.500 
13,750 
14.000 
14,250 
14.500 
14,750 
15.000 
15,300 
16,000 
16,600 
17,000 
17,600 
18,000 
18.500 
19,000 
19.500 
20,000 
20,500 
21,000 
21,020 
18,100 

Foundt. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
3U,000 
35,000 
40,000 
41.000 
42,000 
43.000 
44.000 
45.000 
46.000 
47,000 
48.000 
49.000 
60,000 
51.000 
52,000 
53.000 
64.000 
55.000 
66.000 
57,000 
58,000 
59,000 
60,000 
62,000 
64.000 
66,000 
68.000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
84.080 

Inch. 
0. 

.000133 
.000267 
.000400 
.000567 
.  000733 
.  000000 
.001067 
.001233 
.  001267 
.001300 
.  001333 
.001400 
.  001433 
.002100 
.002367 
.003200 
.004067 
.006667 
.007067 
.007800 
.008467 
.010000 
.010867 
.012133 
.012900 
.014667 
.015667 
.016867 
.020000 
.022383 
.025000 
.029000 
.032600 

.041333 

.046667 

.054667 

.064500 

.078333 

.1100 

.1333 

Inch. 

0. 

.000133 
.000134 
.000133 
.000167 
.000166 
.  000167 
.000167 
.000166 
.000034 
.000033 
.000033 
.000067 
.000038 
.000667 
.000467 
.000633 
.000867 
.002600 
.000400 
.000733 
.000067 
.001533 
.000867 
.001266 
.000707 
.001767 
.001000 
.001200 
.003183 
.002333 
.002667 
.004000 
.003500 
.003838 
.  005000 
.005334 
.008000 
.000833 
.013833 
.031667 
.0233 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elaatie  limit. 

• 

Tensile  strength. 
Loadat  tim^of  rnptam 

.000067 

.000067 

.004900 



.004888 

• 

General  summary. 

Specific  graTity 7.8551 

l&rdneas VLSB 

Tensile  strength  per  square  inch  of  orii(inal  section pounds..    84,090 

Elastic  limit  per  sqoare  inch  of  original  section k....do  ...    45^000 

Elongation  per  incn  after  mptnre inch..    0.2033 

Elongation  per  inch  under  strain  at  elastic  limit do 001433 

Reduction  in  diameter  at  point  of  mptnre do 154 

Bednclion  in  area  after  rupture,  peroentnm  of  original  section 47.2 

Position  of  rupture ....".76fhMniieck 

Character  of  broken  surface silky,  interspersed  with  granoUroMtal 

Elongation  of  inch  sections '^^88*. ".  IS, 'MO 


TESTS   OF   IRON   AND   STEEL. 


199 


Marks,  mSTo 

Diameter,  ^^.564, 

Sectional  area,  .25  square  inch. 


No.  918. 


AppUadloada. 

perSch. 

SnooeMlTe 
per   inch. 

PemiMMiit 

Mt. 

8ttooetdt% 

BenutflcB. 

T*--  i^-LST" 

250 
1,250 
2L500 

1,000 

5,000 

in  nnn 

a 

.000138 
.000207 

■  000600 
.000707 
.000838 
!  001100 
.001287 
.001800 
.001867 
.001400 
000438 
!008407 
.008760 
.010883 
.011500 
.012683 
.018888 
.014607 
.016007 
.017888 
.010407 
.020888 
.022007 
.038283 
.024700 
.026107 

!  061738 
.006000 

.  UVJQUV 

.046607 

.064600 

.063888 

.074883 

.1000 

.1400 

Ineh. 
0. 

.000188 
.000184 
.000100 
.000107 
.000107 
.000100 
.000107 
.000107 
.000088 
.000007 
.000008 
.006088 
.002084 
.001288 
.000038 
.001107 
.001088 
.001800 
.000884 
.001800 
.001800 
.002184 
.001860 
.001284 
.001100 
.001407 
.001407 
.001838 
.003783 
.004207 
.004000 
000007 
i 007888 
.008888 
.011600 
.025107 
.0400 

Indi. 
0. 
0. 
0. 

a 

0. 
0. 

0. 

Initial  iMd. 
Slaatio  limit. 

Tensile  strength. 
Load  at  time  of  rapture. 

3^750               15,' 000 
S^OOO               2O,O0O 
6,250              25,000 
7,600     1          30,000 
8^750              35^000 
iSoOO              4O,00O 
10^250              41,000 
10,600              42,000 
10.766             43,000 

It    MM                    ^^    <M1A 

0. 
0. 
0. 

111260 
11,600 
11,780 
l^OOO 
S266 
12;  500 

13,780 
HOOO 

H»e 

14,600 
14,750 

StS 

10,000 
11^300 
17.000 
17,600 

45,000 
40.000 
47,000 
48,000 
40,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 

6^000 
10,000 
64,000 
06,000 
68.000 
70,000 

.000733 

.000783 

.012000 

.005207 

18^600              74,000 

ia   <^A                            I-A     AAA 

'Ss 

f7,2ao 

GonoraZ  tummary. 

-__-^-  ^ >^  ,.^«>  ■rtiiare  indi  of  original  eecUon poands..    77,280 

SSSSS?5crS^S>  inch  of  origiSff  section do...    48.000 

^S;Si^S^^S^i^3SwSuserapto3n inch..    0.2200 

SSKSJSSShSSeratraln  at  elastic  limit do 001400 

SSSK  tairj-^^fter  raptore.  per ^^ 

l^iBltlo■i of  T«p«oro -- --!-•- allkv 

Eloo^BCJon of  inch  aeoti^^^B^ «^i    •*»    -4' 


200 


TESTS   OF   IRON  AND   STEEL. 


Marks,  m t^m 

Diameter,  '^664. 

SectioDal  area,  .25  square  inch. 


No.  919. 


Applied  loada. 

ElongRtton 
per  Inch. 

SoeceMive 
eloDgAtlon 
pur  ixtoh. 

Permanent 

•et. 

Snoeeadve 
•et. 

Bemarka 

ToUl. 

Per  eqaare 
inch. 

Poundi. 
250 
1,250 
2,500 
8,7.i0 
6.000 
6,250 
7,600 
8.7fi0 
10,000 
10. 250 
10.500 
10,750 
11,000 
11,250 
11.500 
11,750 
12,000 
12, 250 
12,600 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15.600 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20.500 
21,000 
21.600 
21,620 
19,000 

Poundt. 
1,000 
6,000 
10,0<i0 
16.000 
20.000 
25,000 
80.000 
85,000 
40,(K)0 
41,000 
42,000 
43.000 
44.000 
45,000 
46,000 
47.000 
48.000 
40,000 
60.000 
61.000 
52,000 
58,000 
54,000 
55,000 
66,000 
67,000 
68,000 
59,000 
60,000 
62,000 
64,000 
66.000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86  000 
86,080 

Inch, 
0. 

.000167 
.000338 
.000500 
.000667 
.000833 
.001000 
.001167 
.001300 
.001333 
.001307 
.001400 
.001433 
.001638 
.001667 
.001800 
.003500 
.005000 
.006338 
.006900 
.007438 
.008400 
.009267 
.0105.33 
.011800 
.  012867 
.  013733 
.014500 
.015667 
.018167 
.021333 
.02.'W00 
. 027667 
.030333 
.033667 
.088000 
.042883 
.  048333 
.0.')5833 
.063667 
.0833 
.1233 
.1567 


Inch. 
0. 

.000167 
.000166 
.000167 
.000167 
.000106 
.000167 
.000107 
.000133 
.000033 
.000034 
.000033 
.000033 
.000100 
.000134 
.000183 
.001700 
.001500 
.001333 
.000567 
.  000533 
.000967 
.000867 
.001266 
.001267 
.  001067 
.000866 
.000767 
.001167 
.002500 
.003166 
.003667 
.002667 
.002006 
.003a34 
.004838 
.004833 
.005500 
.007600 
.007834 
.019638 
.0400 
.0334 

Inch. 

0. 

0. 

0. 

0. 

0. 

.000038 
.000083 
.000033 
.000088 

Inch. 

Initlallond. 
ElaatloUmit. 

"Vooooii"* 

0. 
0. 
0. 

.  000167 

.oooiii' 

.004467 

.004800 

, 

1 

1 

Loud  at  time  of  rnptnre.' 

General  eumvMrjf. 


Tensile  strength  per  eqaare  inch  of  original  eeotion poonda. 

Elaatiolimit  per  sqaare inch  of  originaTsection do.. 

Elongation  per  inch  after  rnptnre inch, 

Elongation  per  inch  nnder  Mtrain  at  elastic  limit do.,, 

Bednolion  in  diameter  at  point  of  mptare do.. 

Reduction  in  area  after  rupture,  percentumof  original  section 

Position  of  rnptnre ''.  75  inch  ftt>m  middle  of  »,«« 

Character  of  broken  anrfkce ailky.  interspersed  with  gnumUr  metal 

Elongation  of  inch  sections ".85*,  ".Hi,  "  16 


as.oeo 

44.000 

O.SWO 

00148S 

.144 

44.6 


/ 


Diameter,  ".563. 

Sectional  ares^  .25  sqnare  inch. 


TESTS   OF   IBON  AND   STEEL. 

Tube  Ko.  26.-8"  Converted  Kijte. 
No.  968. 
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A^pplJed  Io3<i9. 


tataL 


iMMcht. 


3^000 

Oy€f€PO 

S!0,000 
2S,0€H9 
90,000 
35^€fOO 

97,000 

saooo 


40,000 

42.  OOO 
43,000 

^222 

47,  OOO 

40.000 
50,000 

«^222 

60.  OOO 

St,  OOO 

so,  OOO 


02^000 

e4,ooo 


%ooo 

'®-2S2 
•^222 

74,000 

m.^oo 


Slonsfttion 
per  Inch. 

SacceoaWe 
elongation 
perinob. 

Tneh, 

Inch, 

O. 

0. 

.000067 

.000067 

.  000288 

.000166 

.000400 

.000167 

.000533 

.000183 

.000700 

.000167 

.ooora? 

.000167 

.001033 

.000166 

.  O01M7 

.000034 

.  OOIIOO 

.000033 

.001133 

.000033 

.001167 

.000034 

.001233 

000066 

.  (M1767 

.000534 

.  003738 

.001066 

.  CMMOSS 

.001200 

.005033 

.001000 

.  <MI7000 

.001067 

.  008207 

.001267 

.000267 

.001000 

.  010467 

.001200 

.  OI2133 

.001666 

.  013467 

.001334 

.OI4438 

.000966 

.  015493 

.001000 

.  016833 

.001400 

.  018167 

.001334 

.  OlOOOO 

.001783 

.021667 

.001767 

.€123133 

.001466 

.024838 

.001700 

.  026667 

.001834 

.028467 

'  .001800 

.032367 

.003000 

.037833 

.004066 

.«M8733 

.006400 

.090667 

.006984 

.060883 

.00ff666 

.071667 

.012334 

.0067 

.025033 

.1533 

.0566 

Permanent 
set. 


injft. 


SoeoeMiiTe 

permanent 

•ot. 


Irjek. 


.005467 


.01X600 


.000083 


.005484 


.00^88 


Bemark*. 


IniHUlloftd. 


Elaetio  limit. 


Tendle  strength. 


General  ittmmary. 


c»^**y "I-- 

'TJ"rll.''J^^m.r^  inch  of  original  eectlon poonda. 

ii«**^SSSiS>tocl»  of  original  section do.. 

^''■°*l5fT,,SSrSter  raptow inch. 

^JSSSSSSrBtodn  at  elaetlo limit do... 

«tt  SSarSSemiptor®*  per  centam  of  original  section 

oT  fioken  swrfMse 

rftocb  ■•©«*»»» 


7.8571 

12.96 

75,200 

40,000 

0.2088 

.  001288 

.063 

27.6 

".5  from  middle  of  stem 

granolar,  dull  ailky  spot  at  the  circnmference 

".19,".27*,".15 
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TESTS   OF   IRON  AND   STE£L. 


No.  969. 


Marks,  JS» 

Diameter,  ''.56L 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 

?s?sr 

BvcceasiTe 
per  inch. 

Permanent 
aet. 

Saooeaaive 

Bemarka. 

TotaL 

Per  square 

Foundt. 

250 

3,250 

2,500 

8,750 

5.000 

8.250 

7.500 

R.750 

9,000 

9.250 

9,500 

9,750 

10,000 

10,250 

10,. -500 

10,750 

11,000 

11.250 

11,500 

11.750 

12,000 

12,250 

12.500 

12,750 

18,000 

13,250 

13.500 

13,750 

14,000 

14,250 

14,500 

14.750 

16.000 

15.500 

laooo 

18.500 
17.000 
17.500 
18.000 
18.500 
19.000 
19,480 
17,400 

fovndi. 
1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
80,000 
85,000 
38,000 
87,000 
88.000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
48.000 
47.000 
48.000 
49.000 
50.000 
51,000 
52.000 
53.000 
54.000 
5^000 
58.000 
57.000 
5a  000 
59.000 
80.000 
82,000 
84.000 
86.000 
88.000 
70,000 
72.000 
74,000 
78,000 
77,920 

Inch. 
0. 

.000188 
.000300 
.000483 
.000800 
.000787 
.000900 
.001033 
.001087 
.001100 
.001183 
.  001187 
.001283 
.001287 
.001933 
.004087 
.005600 
.008800 
.007933 
.008583 
.009733 
.010700 
.011933 
.013867 
.014938 
.015667 
.016087 
.018087 
.019887 
.021100 
.022833 
.024333 
.025033 
.029833 
.083867 
.038100 
.044333 
.050000 
.050000 
.071667 

,1587 

Inch. 
0. 

.000133 
.000187 
.000133 
.000187 
.000167 
.000188 
.000138 
.000034 
.000088 
.000033 
.000034 
.000068 
.000034 
.000668 
.002134 
.001538 
.001000 
.001333 
.000600 
.001200 
.000087 
.001233 
.  001784 
.001288 
.0007S4 
.001000 
.  001400 
.001600 
.001438 
.001738 
.001500 
.001800 
.003900 

.004433 
.008283 
.005867 
.009000 
.012667 
.021633 
.0834 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

InOL 
0. 

Initial  load. 

Elaatio  limit. 

/ 

Tensile  strength. 
Load  all  time  of  mpfcnre. 

.000038 

.000038 

.005000 

.004087 

.010100 

.005100 

.i 

General  summary,  , 

Tensile  strength  per  sqaare  inch  of  oriirinal  section pounds..    77,1 

Xlaatio  limit  per  sqnare  inch  of  original  section do....   41,4 

Elongation  per  inch  after  mptare Inch..    OlS! 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001297 

Redaction  in  diameter  at  point  of  ruptore do ,it4 

Bednotion  in  area  after  raptare,  per  centom  of  original  section 96L4 

Position  of  mptare ".75  fh>m  middle  of  atam 

Character  of  broken  sarfiMc,  granalar,  doll  silky  spot  at  ciroamferenoe,  cracka  developed  in  oyllndii- 

oal  sarfsoe  of  stem. 
Elongation  of  inch  sectioQa , ".80*,  ".2S, ''.U 


; 


TESTS  OF  IBON.AKD   STEEL 
No.  970. 
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Sectional 


arda,  ^5  square  inch. 


-AppMedlomdM. 


^0fgj^    l^ermmamr^ 


per  Ineh. 


Tnch. 


-3,0,000 
1S.OOO 

ss^ooa 

90^000 

as.ooa 


9r7,ooa 


89,004^ 

4i;ooo 

42L0<K> 
43,000 

46.000 


47.000 
48.000 

^?22 
5i.OOO 
52.000 
53.0€M> 
64.000 
5&.000 


97.000 
58.0OO 
50.000 


.000200 
.OO0867 
.000600 
.000833 
.000800 
.000067 
.001000 
.001038 
.001007 
.001007 
.  OOllOO 
.001400 
.  OU3107 
.001407 
.0O5633 
.  006667 
.  008167 
.006000 
.009007 

.  oioooo 

.  Ol  1700 
.  012333 
.  018207 
.014500 
.  015838 
.017600 
.018600 
.010000 
.021067 


e2.ooo 
«a.ooo 

•70,000 


is,ooo 

7S.«»0 


.025000 
.028888 
.031667 
.036467 

.041667 

.047667 

.065000 

.000667 

.0833 

.1267 

.1567 


per 


IndL 


.000107 
.000167 
.000133 
.000183 
.000167 
.000167 


.001767 

.ooiaoo 

.001166 
.001084 
.001500 
.000433 
.001067 


.00X100 


.001338 
.001888 
.001767 
.COIOOO 
.001800 
.001067 
.001866 
.001767 
.003888 


.004600 
.0OS20O 


.007883 

.011667 

.016683 

.0484 

.0800 


Inok, 
0. 
—.000038 


-^000033 


.005100 


SaeceMiTe 


IndL 


.005138 


.004767 


Initial  liMd. 


ElMtle  limit 


Teoaile  strength. 
Load  at  time  of  mpture. 


General  summarjf. 

itfx^&ctl&i»er  aaiBttre  inch  of  original  aectioD ponnda..    78»200 

ifaHXtm>Mamtiieb  of  original  section do....    40.000 

[^i>OTiw3&sfl0rrap«are inch..    0.8700 

^^iSrtnoh  under  atrain  at  elastic  limit do 001100 

indlameteratpointofroptare do 174 

L  in  area  alter  mptare,  per  centum  of  original  section 62.2 

oCTTs^luiTe • at  middle  of  stem,  obliqne 

oTbroken  aarfiaoe silky 

aflBfihaeotloiia «.1».  ".46*, ".» 
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TESTS   OP   IRON  AND   STEEL. 


Marks,  jf  If  I 


No.  971. 


Diameter,  ^^564. 

Sectional  area,  .26  square  inch. 


Applie4  loads. 


TotaL 


Peraonare 
Inch. 


BloBfcatHm 
per  Inch. 


Snooeulve 

eloDgatfon 

per  Inch. 


Permanent 
aet 


Sacceeaive 

permanent 

aet 


Pound$. 

250 

1,260 

2.600 

8,760 

5,000 

8^260 

7,600 

8,760 

9,000 

9.250 

9,500 

9.760 

10,000 

10,260 

10,600 

10,750 

11,000 

11,250 

11,600 

11,760 

12,000 

12,250 

12,500 

12,750 

13,000 

18,250 

13,600 

18,760 

14,000 

14,260 

14,600 

14,760 

16,000 

15,509 

10,000 

10,600 

17,000 

17,600 

laooo 

18,600 
19,000 
18,590 
20,000 
20,i70 
20^300 


PouiMTa. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
88,000. 
87,000 
88.000 
80,000 
40^099 
41,000 
42.000 
48,000 
44,000 
46,000 
40,000 
47,000 
48,000 
49,000 
60,000 
5],  000 
62,000 
53,000 
54,000 
5^009 
60,000 
57,000 
68,000 
60,000 
00,000 
62,000 
04,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
81,880 


IfUh, 

a 

.000100 
.000267 
.000433 
.000600 
.000767 
.000933 
.001100 
.001100 
.001133 
.001167 
.001200 
.001233 
.001300 
.001307 
.001467 
.001533 
.002467 
.001267 
.004033 
.006000 
.007000 
.006333 
.000000 
.009800 
.  011000 
.012107 
.  013267 
.014333 
. 015167 
.016733 
.018033 
.010500 
.021933 
.025167 


.031867 
.037600 
.  042167 
.048833 
.056667 


.0867 
.1433 


Inch. 

0. 

.000100 
.000107 
.000] 66 
.000107 
.000167 
.0001G6 
.  000167 

0. 

.000033 
.000034 
.000033 
. 000033 
.  000067 
.  000067 
.OOOUO 
.000066 
.000934 
.001800 


.001067 
.001000 
.001333 
.  000667 
.000800 
. 001200 
. 001107 
.001100 
.001066 
.000834 
.001566 
.001300 
.  001467 
.  302433 
.003234 
.00.3166 
.003534 
.005733 
.004567 
.000166 
.008334 
.  011666 
.018367 
.0366 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 
0. 


Initial  load. 


.000967 


.006433 


.000067 


.005466 


Slastio  limit 


Tenaile  atrength.  . 

lioad  at  time  of  mptare.! 


General  summary. 

Speeific  gnTity 7. 8361 

Hardneaa 16.15 

Tenaile  atren^b  per  square  inch  of  original  aection ponnda..      Bl,8f4> 

Elaatiolimitper  aquare  inch  of  original  aection do....      44^090 

Elongation  per  incn  after  mptnre  inch.,      a  1800 

Elongation  per  inch  under  atrain  at  elaatio  limit. do 001533 

Bednction  in  diameter  at  point  of  rapture .do 064 

Bedoctionin  area  alter  mptore,  per  centum  of  original  section 21.4 

Position  of  raptore Vftomneok 

Character  of  broken  anrfbce granular,  small  doll  apot  at  the  cironmferenc* 

Elongation  of  inch  aeotiona ".20*,  ".20,  ".14 


TESTa  OF  ntOK  AND  STEEL. 
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No.  072. 

Marks,  i/t"o 

Diameter,  "Mi. 

Sectional  area,  .25  square  inc}i. 


Applied  loads. 

per  inch. 

SoccaMive 
eloneatton 
perlnoh. 

Permanent 
set 

SncceMiTe 

pernument 

set. 

BemarU. 

T««^      ^**^n^"* 

250 
1.250 

I>owndt, 
1,000 
5,000 
10,000 
15^000 
20,000 
25>,0OO 
30,000 
35,000 
30,000 
37.00O 
38,000 
80.000 
40,000 
41,000 
43.0OO 
43^000 
44,000 
45,000 
46wCOO 
47,000 
48,000 
40^000 
60.000 
51.000 
62,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50.000 
60.000 
62,000 
64,000 
68,000 
68,000 
70.000 
72.000 
74,000 
76  000 
78,000 
80,000 
82;  000 
83,700 

Inch. 
0. 

.000133 
.000333 
.000433 
.000033 
.000800 
.000967 
.001133 
.001167 
.001200 
.001233 
.001267 
.003300 
.001400 
.001467 
.001700 
.002487 

!004667 

.005067 

.006200 

.007267 

.008288 

.008938 

.009033 

.010600 

.011933 

.013033 

.014000 

.015000 

.  016167 

.017067 

.018600 

.020833 

.024333 

.027067 

.030400 

.034333 

.038667 

.044000 

.050000 

.057600 

.060167 

.0938 

.1467 

Ineh. 
0. 

.000133 
.000-200 
.000100 
.000200 
.000167 
.000167 
.000166 
.000084 
.000033 
.000033 
.000084 
.000038 
.OOMOO 
.000067 
.000233 
.000767 
.001838 
.000867 
.000400 
.001183 
.001067 
.000960 
.000700 
.001000 
.000667 
.001883 
.001100 
.000907 
.001000 
.001167 
.000900 
.001633 
.002233 
.003300 
.002784 
.003333 
.003038 
.004834 
.005383 
.000000 
.007600 
.011667 
.024133 
.0534 

Ineh. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000033 
.000067 

Inch. 
0. 

Initial  load. 
Xlastio  limit 

ft 

Tensile  strength, 
lioad  at  time  of  mptnre. 

;      2^500 

'    sItso 

5,000 
61,250 
1      7.500 
1      8,790 
1      9^000 
B.250 
0,900 
0.750 
10,000 
101 2S0 
10^900 
10,790 
11.000 
11,290 
11,500 
11,750 
13,000 
12,250 

12;790 

laooo 

Voooosi"" 

0. 
.000034 

.000100 

.000033 

............ 

.002167 

.002067 

.006333 

.004106 

■    13L290 

13,500 
13,^0 

14,000 
14,250 
14,500 
14,750 
U^OOO 
lfll500 
11^000 
161 SOO 
17,000 
17,900 
U^OOO 
181900 
1S.O0O 
11^500 
31^600 
20L90O 
20^  MO 

General  eummary. 

I  per  eqnAre  Inch  of  orisinal  section pounds..    83,700 

ZlHtfolliBitiperMaaTe  inch  of  original  section do....    40,000 

Eta^Oittm p«r Inch  after  rnptare.. Inch..    0  2483 

SaosStei  mtr  inch  under  strain  at  elastic  limit do 001300 

Rrfncdon  in  diameter  at  point  of  mptnre...- do  ...       .164 

XsdoctioB  in  area  after  raptore,  per  centam  of  original  section 40.7 

Pontion of  rupture » ".75ftt>mDPok 

rof  broken  anrfaoe silky,  with  traces  of  innnnlatinn 

I  Off  ineh  aeottons ".89*,  ".19,  ".16 
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TESTS  OF  IRON  AND  STEEL. 


Marks,  ?^^ 


Jfo,  973. 


Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

per  inch. 

Sncoessive 
elongation 
per  inch. 

Permanent 
aet. 

SaoceaaiTe 
set 

Bemnrka. 

Total 

Per  M  n»re 
incb. 

PovndM. 

260 

1.250 

2.600 

8,750 

5,000 

6.250 

7,500 

8,750 

9,000 

9.250 

9.500 

9,750 

10.000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,600 

11,750 

12,000 

12,250 

12,600 

12,760 

18,000 

18,250 

13.500 

18,750 

14,000 

14,250 

14,500 

14,750 

15,000 

1^500 

16^000 

16,500 

17,000 

17.600 

18,000 

18.600 

19,000 

19,600 

20,000 

20,500 

20,750 

17,900 

Pdtmtft. 
1,000 
6.000 
10,000 
15,000 
20.000 
25,000 
80,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,  COO 
63,000 
54.000 
55,000 
66,000 
57,000 
58,000 
59,000 
60.000 
62,000 
64,000 
66.000 
68.000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
83,000 

0. 

.000188 
.000267 
.000400 
.000567 
.000738 
.000000 
.001067 
.001100 
.001100 
.001183 
.00U67 
.001200 
.001267 
.001367 
.001467 
.001700 
.002538 
.004067 
.004767 
.005833 
.006833 
.008267 
.  008707 
.009833 
.010838 
.011833 
.012733 
.013833 
.014883 
.016333 
.017400 
.018700 
.021667 
.024267 
.027533 
.030838 
.084888 
.039667 
045000 
.060867 
.060400 
.071667 
.0967 
.1588 

Inth, 
0. 

.000133 
.000134 
.000133 
.000167 
.000166 
.000167 
.000167 
.000033 

a 

.000033 

.000034 

.000083 

.000067 

.COOIOO 

.000100 

.000238 

.000833 

.001534 

.000700 

.001066 

.001000 

.001434 

.000500 

.001066 

.001000 

.001000 

.000900 

.001100 

.001000  . 

.001500 

.001067 

.001300 

.002967 

.002600 

.003206 

.003300 

.004000 

.004834 

.006333 

.005867 

.009538 

.011267 

.025083 

.0566 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

IfUh, 
0. 

Initial  load. 
Blaatio  limit. 

TenaileatrenKUL 
Load  ai  time  of  mptue. 

0. 

.001033 

.001088 

.006233 

.006200 

■ 

General  eummary, 

Tenaile  atrength  per  aqnare  inch  of  original  aect ion ponnda..    88.000 

Blaatio  limit  per  aqnare  inch  of  original  aection do 41,000 

Btongatlon per inon  after mpturo inch..    <I.256E7 

Blongatlon  per  inch  nnder  strain  atolnstic  limit  do 001M7 

Redaction  in  diameter  at  point  of  mptnre do 161 

Rednotion  in  area  after  mptnre,  per  centam  of  original  section 49.7 

Position  of  mptare ".65  firom  middle  of  stem 

Character  of  hrokenanrfluse silky 

Blongationofinchaeotiona ".20^  ".88*.  "a4 


TESTS   OF   IRON   AND   STEEU 


Tube  No.  28 %"  Converted  Rifle. 


20*; 


Sectional  area,  ^5  square  inch. 


No.  936, 


( 


^  ppjf ed  lamdM. 


TotmL 


I  Per  aoiuune 
/        inclr. 


J,OUO 

3,  04J0 

lO,  ooo 

9^000 
3€KOOO 
3S.OOO 

3^000 

40,000 
41.  OOO 

43,000 
44,<»00 
4%  OOO 
4^000 
47,  OOO 
49,0€>0  I 
49,  OOO 
50.000 
51.  OOO 
Sit,  OOO 

sxooo 

58,000 
50.000    - 

6o;ooo 

62^000 
60.  ooo 

«^ooo 

TO,  ooo 

74,  ooo 

78,000 
80,000 
»,»40 


£3<mgation 
peruich. 


SnccesfiiTe 

eloogation 

per  inch. 


Permonent 

Mt. 


I 


Inch. 
0. 

.0M133 
.000134 
.000166 
.000167 
.000167 
.000133 
.000133 


.000083 


.000067 
.000038 
.000034 


.000033 
.000034 
.0G0188 
.000538 
.001084 
.00)600 
.001666 
.001534 
.009766 
.000700 
.001000 
.001534 
.001633 
.001167 
.001500 
.000000 
.001638 
.003100 
.OOS.'iOO 
.003633 
.005167 


.0OJ80O 


.016000 
.030367 
.0300 


Inch. 


.000033 
.000033 
.000067 
.000067 


.000100 


.000100 


Saeoesslre 

pensMieiit 

set. 


Inch. 


.000033 


Banutfkt. 


Initial  kMd. 


BlMtlc  limit 


Tensile  strenffth. 
Load  at  time  of  roptare. 


General  eummary. 

»cr«T%tT ;;:::!rrrrr™"r:;:!;;;";:::;::::::;;;;;;:::;::::;;:::::;::::;;::::"    ksi 

**.- '  -_■  HZSZJ:^ I^n^Te  inch  of  original  eeclion pounds..      8ji.2« 

*j£^jS2SS«^toc»»«'"*«*n^  •««**<» !V.do....      45.001 

* JSSrt2?in3S»f»«r  mptore Inch..     a24W 

»*tonp«rtoott^j2[ir  strain  at  elastlclimit do 0013« 

*3f*iSSter«tpoliitoirpaptnra- do 17^ 

£  ^vsTaOer  rapture,  per  eentnm  of  original  section 62.! 

>«rf~3^^^-zi;*;i-":::::"::::::^  *"*^S^ 

».«•,  '.ii,  ».ii 
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TESTS  OF.  IfiON  AND  STEEL. 


MarkSiBxTo 

Diameter,  '^664. 

Sectional  area,  .25  square  inch. 


No.  937. 


AppHed  loads. 

Elongation 
per  inch. 

SncoeflsiTo 

Permanent 
set. 

Snooeadve 

permanent 

aet 

Remarks. 

Total 

Perwruure 

Potmdi. 

250 

1.260 

2,600 

8,760 

5,000 

6,250 

7,500 

8,750 

9,000 

0,250 

0.500 

9,750 

10,000 

10,250 

10.600 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12,250 

12.500 

12,750 

18,000 

13,250 

18,600 

18,760 

14.000 

14,250 

14.500 

14.750 

IS,  000 

15.500 

16,000 

16,500 

17,000 

17,600 

18,000 

18.500 

19,000 

19,500 

20.000 

20.500 

17,800 

Pottndt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85.000 
36,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
46.000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
.'i3,000 
54.000 
55.000 
56.000 
57,000 
58,000 
59,000 
60.000 
62,000 
64,000 
66.000 
68,000 
70,000 
TO,  000 
74.000 
76,000 
78.000 
80,000 
82,000 

Ineh. 
0. 

.000183 
.000267 
.000488 
.000600 
.000767 
.000800 
.001033 
.001067 
.001100 
.001133 
.001200 
.001233 
.001867 
.001788 
.002600 
.003500 
.004567 
.003538 
.006233 
.007100 
.  008138 

'.010400 

.011267 

.012100 

.013833 

.014600 

.  015733 

.016900 

.018400 

.010433 

.020838 

.024000 

.027067 

.030833 

.034833 

.039200 

.045000 

.051500 

.061500 

.072667 

.0807 

.1300 



Inch, 
0. 

.000188 
.000184 
.000166 
.000167 
.000167 
.000138 
.000188 
.000034 
.000088 
.000033 
.000067 
.000038 
.000034 
.000366 
.000867 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 

Ihitlftlload.     • 

1 

Elastlo  limit. 

TensUe  strength. 

Load  ftt  time  of  niptart». 

.000100 

.000100 

.000900 
.001067 
.000006 
.000700 
.000867 
.001033 

.003033 


.008838 

.001800 
.000407 
.000867 
.000833 
.001238 
.001267 
.001138 
.001167 
.001500 
.001038 
.001400 
.003167 
.008067 
.003766 
.004000 
.004367 
.005800 
.006600 
.010000 
.011167 
.014033 
.0438 

.008067 

.005084 



General  awnmary. 

Trasileiitrenffth  per  sqnare  inch  of  original  seoUon noniid.         mam 

Xlastic  limit  per  sqnare  inch  of  originiS  section ^^Sr"      ^22 

Blongatlon  per  inch  after  rnptare Wk"'      aHSS 

Blongation  per  inch  under  strain  at  elastic  limit "I.""'.!;i do  mta? 

Redaction  in  diameter  at  point  of  rnptnre 3o '"'*?£ 

Reduction  in  arsa  after  niptnre,  per  centom  of  oriirinal  section .'.".'.'.". V. il* 

Position  of  mntnre     'm'4«^^':11am^    *  ^l! 

Character  of  broken  sarfiuse ".  7  ftwn  middle  «rf  stem 

Elongation  of  inch  sections '."/-'"/.llll'.lll^^IIIiiy.IIIlIir/.IIIiywii*^*^^"  11 


TESTS   OF   IRON  AND   STEEL. 

Tube  No-  26.-8''  Converted  Kifle. 

No.  968. 


201 


Marks,  B»Jj^ 

Diameter,  ".663. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 

Blonsation 
per  inch. 

SaccoMiTO 

elongation 

per  inch. 

Permanent 
aet. 

SooeeaaiTe 
•aet 

Bemarka. 

Total. 

1 

Persqnate 
inch. 

1.250 

2,500 

8,750 

6.000 

8,250 

7,600 

8,750 

9.000 

9.250 

9.500 

91750 

10.000 

10.250 

10,500 

10.750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

18,000 

18,250 

13,500 

13,750 

14,000 

14,250 

14.500 

14.750 

15,000 

15,500 

18,000 

16,600 

17,000 

17.500 

18,000 

18,500 

18;  800 

Pounds. 
1,000 
5.000 
10,000 

l^ooo 

20.000 
25,000 
80,000 
35.000 
36,000 
87,000 
88.000 
88.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
62,000 
53,000 
64,000 
55.000 
56,000 
57,000 
58,000 
59,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70.000 
72,000 
74.000 
75,200 

Inch. 
0. 

.000067 
.000283 
.000400 
.000533 
.000700 
.000867 
.001083 
.001067 
.001100 
.001133 
.001167 
.001283 
.001767 
.003733 

:  003933 

.007006 

.008267 

.009267 

.010167 

.  012133 

.013467 

.014488 

.015433 

.016838 

.018167 

.019900 

.021667 

.023133 

.024833 

.026667 

.028467 

.032367 

.037383 

.048733 

.080667 

.009633 

.071667 

.0967 

.1533 

Inch, 
0. 

.000067 
.000166 
.000167 
.000188 
.000167 
.000167 
.000166 
.000034 
.000033 
.000033 
.000034 
.000066 
.000534 
.001966 
.001200 
.001000 
.001067 
.001267 
.001000 
.001200 
.001666 
.001334 
.000966 
.001000 
.001400 
.001334 
.001733 
.001767 
.001466 
.001700 
.001834 
•   .001800 
.003900 
.004966 
.006400 
.006964 
.00P666 
.012334 
.025033 
.0566 

Inih. 
0. 
0. 
0. 

Inek. 

a 

Initfalload. 
Blaaticlimit. 

Tenaile  Btrength. 

0. 
0. 
0. 
0. 



0. 

.000033 

.000033 

.005467 

.005134 

.011600 

.00433 

General  iummary. 

SpeeUle  gravity 7.8971 

BatteflM 12.86 

Teoaile  atrenjcth  per  aqoare  inch  of  original  aection ponnda..      75,200 

Xlaati0  limit  per  aqnare  inch  of  original  section do —     40,000 

JDoDgation  per  incn  after  roptnre inch..      0.2088 

Xlong»tioni)er  inch  under  atndn  at  elaetie  limit do 00r>38 

BeduclioB  in  diameter  at  point  of  mptare do 063 

Bednotlon  in  area  alter  rapture,  per  centum  of  original  aection 27.6 

PoeklioD  of  rupture ".5  from  middle  of  atom 

Charaeler  of  broken  BurflBce grannlar,  dull  ailky  apot  at  the  oironmfnencc 

Slongstkm  of  inch  aeotlona ".19,  ".27*,  ".15 
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TESTS   OF   IBON  AND   STEEL. 


No.  930. 

Marks,  j/xi"i 

Diameter,  ''.664. 

Sectional  area,  .25  sqaare  inch. 


Applied  loids. 


TotaL 


UnmdM. 
230 
1.250 
2,500 
8,750 
5.000 
8,250 
7,500 
8.750 
9,000 
9,250 
9,500 
9,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,350 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
10,500 
17,000 
17,500 
18,000 
18,500 
19.000 
10.600 
20,000 
20,500 
20,900 
17,500 


Per 


rsqiuffe 
inoh. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30.000 
35,000 
30,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40.000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
63,000 
54,000 
55,000 
66,000 
67,000 
58,000 
50,000 
60,000 
62,000 
04,000 
66,000 
68,000 
70,000 
72,000 
74,000 
70,000 
78,000 
80,000 
82,000 
83,060 


Elongatfon 
per  inch. 


Inch. 
0. 

.000133 
000207 
.000433 
.000600 
.00tt700 
.000867 
.001038 
.001033 
.001067 
.001100 
.001138 
.001167 
.001200 
.001233 
.001267 
.001800 
.001333 
.001867 
.001667 
.002100 
.002683 
.008600 
.005288 
.006183 
.006000 
.008800 
.009467 
.010467 
.011567 
.012733 
.013700 
.014833 
.017400 
.020183 
.023167 
.027000 
.030233 
.034167 
.038067 
.044107 
.051667 
.060000 
.074167 
.1200 


SnooeasiTe 
elonication 
per  inoh. 


Jneh, 

0. 

.000183 
.000134 
.000166 
.000167 
.000100 
.000167 
.000166 

0. 

.000034 
.000033 
.000033 
.000034 
.000033 
.000083 
.000034 
.000038 
.000088 
.000034 
.000200 
.000533 
.000533 
.000867 
.001788 
.000000 
.000767 
.001900 
.000067 
.001000 
.001100 
.001106 
.000997 
.001133 
.002567 
.002738 


Permanent 
set. 


.003888 


.003084 
.004500 
.005500 
.007500 


.  014167 
.045883 


Ineh. 


Sacoenive 

penntneut 

set. 


Ineh. 


SemttkA. 


InitiAll 


.001800 


.001800 


ElMttcUmit. 


Tenafle  atrength. 
Load  at  timeof  lUptozA. 


General  eummary. 

Specific grarity 7.8606 

Hardness 15l20 

Tensile  strength  per  square  inoh  of  original  aeotion poonds..    88,960 

Elastic  limit  per  square  inoh  of  original  section : do —    46.000 

Elongation  per  inch  after  raptore inch..    0.2067 

Elongation  per  ineh  under  strain  at  elastic  limit do 001887 

Beduction  in  diameter  at  point  of  rupture do 174 

Beduction  in  area  after  rupture,  per  centum  of  original  section 62.2 

Position  of  rupture ".6  fhvm  nook 

Charaeter  of  broken  snrfkoe ailky 

Elongation  of  ineh  aeetiooa ".40*.  ".18,^^ 


^o. 


rx^^. 


^^•s  -25  aguare  inch. 


TESTS   OF  IRON.AKD   STISEL 
Iffo.  970, 


2C 


life  /  ^T?'  ^o 
^  Aoao 


Snoceoslve 
per  inch. 


w 

r 


_  CMK>03a 

-  €MIO:>00 

^  CNTOSOa 
,  000033 
^  OOOSOO 

_  c*oiooo 

_    0U1033 

.  0C»10€iV 
,  OO  1  1  «XJ1 
_  OOX4€>c:} 
.  003  I  67 
.  OOJ4€S7 

_  OOG^^*? 
_  00«1^~7 

.  O09>0^7 

_  Ol  1  TCKi 

^  o  litlSO-J 
_  O  1  4  sou 

_  «is»»s 

o:i  1  €F*5'3' 
,  «ft«<MKl7 

_  oa33 


0. 

,000033 
,000107 
.000167 
,000133 
.000133 
.0O01G7 
.  OOOIQ? 
,000033 
.000033 
.000034 

0 
.000033 
.000300 
.  001767 
,001^00 
,0^1106 
.{)0t034 
,U015OO 
.0(10433 
-001067 
.000933 

.  Donoo 

.000633 
.000934 
.001233 
,001333 
-flonffT 
.COIOOO 
,  001300 
.flOl067 
.001360 

.oaiTff? 


Perju^oeot 


Inch. 
0. 
—  000033 
-.000033 
-^000033 
—.000033 
—,000033 
—.000033 

^ooooaa 


—.000033 


Ineh. 
0. 

—.000033 
0. 
0. 
0. 
0. 
0. 
0, 


.005100 


.005133 


.000867 


.004800 
.005200 
.000000 
.0073^ 
.011667 
.016633 
.0434 


.001797 


B^mirks. 


Ttilti«a  kftd. 


EludD  limit. 


Load  at  time  of  mpture. 


General  summary. 


.e«»^™ 


iiiqIi  of  DTifdnBl  section  . 


/    t^  ineli  of  originjil  (sectioD  . 


^-y  *^rtAor  wtTain  »*■  elaalio  Imiit  .. 
V>L  ^'^at;  iwiVD t  <ii  taptura.  .....„, 


^J'^y^^%i!^  TTipiuro.  perccninmororigliwliiectioii 
jfj^'VJ?'<«^T«   iarfftoo - - *"- 

~^^Mv4^'^'^'^ 


.  ponuda . 

....iijcli.. 
....do. 

....do  .,. 


40.  0 
0.37 
.0011 

,r 

...  ... , 5 J, 

iLt  middle  of  dtem,  oliliqi 

.,...-- n^k 

-.MS,  ".46*,  "*: 


-^^ 
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TESTS   OF  IBON  AND   STEEL. 


Marks,  ^/t^  m 


No.  941. 


Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 


AppliedloadB. 

EloDgatien 
permoh. 

* 

SaecesalTe 
elongation 
per  inch. 

Permanent 
set 

SncceaaiTe 

permanent 

set 

Bemarksl 

TotaL 

Per  sqaare 
Inch. 

Poundg, 

260 

1,250 

2.600 

8.760 

5.000 

6,250 

7,500 

8,760 

9,000 

9,260 

9,600 

9.750 

10,000 

10,250 

10,600 

10,750 

11,000 

11,250 

11,600 

11,750 

12.000 

12,250 

12.600 

12,760 

18,000 

13,260 

18,600 

18,750 

14,000 

14,250 

14,600 

14,760 

16,000 

15.600 

16,000 

16,600 

17,000 

17,500 

18,000 

18,600 

19,000 

10,500 

20,000 

20,600 

21,000 

21,050 

18,000 

Pounds. 
1,000 
5,000 
10,000 
16,000 
20,000 
26,000 
80,000 
86.000 
86,000 
87,000 
88,000 
39,000 
40.000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48.000 
49.000 
60.000 
61,000 
62,000 
63,000 
54.000 
65,000 
66,000 
67,000 
68,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
73,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
84,200 

.000183 

.000267 

.000400 

.000567 

.000733 

.000900 

.001067 

.001067 

.001100 

.001133 

.001167 

.001238 

.001800 

.001367 

.001400 

.008200 

.004138 

.005238 

.005567 

.006333 

.007267 

.008367 

.009133 

.010067 

.010800 

.012133 

.012833 

.014000 

.015338 

.016600 

.017667 

.019000 

.021338 

.024500 

.027338 

.030667 

.035388 

.039500 

.044600 

.050638 

.050167 

.0738 

.0867 

.1238 

.1538 

Ineh. 

0. 

.000133 
.000184 
.000188 
.000167 
.000166 
.000167 
.000167 

0. 

.000033 
.000038 
.000084 
.000066 
.000067 
.000067 
.000038 
.001800 
.000988 
.001100 
.000334 
.000766 
.000084 
.001100 
.000766 
.000084 
.000722 
.001333 
.000700 
.001167 
.001388 
.001267 
.001067 
.001883 
.002333 
.003167 
.002638 
.008334 
.004666 
.004167 
.006000 
.006088 
.008634 
.  014133 
.0184 
.0366 
.0300 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElaatioUmSt. 

TensUe  strength. 

Load  at  time  of  raptare. 

.000067 

.000067 

.002600 

.002583 

.006667 

.008967 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  84,209 

Elastio  limitporsqnare  inch  of  originiu  section do.  43000 

Elongation  alter  rupture "    inch"  0.2467 

Elongation  under  strain  at  elastic  limit '..".. '...".'.'.'.'.'..V.".do..r.  .001400 

Redaction  in  dismeter  at  point  of  rupture ....do.—.  .164 

Bedaotion  in  area  after  rapture,  per  centom  of  original  section  .....'. '....'."...."  5wl7 

r2!£2f®'7J?*"ir*  "-:;'• at  middle  of  stem 

Chaiacter  of  broken  eoifaoe Mjtr 

XUmgattoa  of  inoli  Motions .,.«».  17,  ".iT/tll 


TESTS   OF  IRON  AND  STEEi^ 

TxTBE  Ko.  29.-8''  Converted  Bifle. 

Ko.  929. 
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Marks,  i^z 

Diameter^  ^'.564. 

Sectional  area,  .25  sqfiare  inch. 


Applied  loUs. 

perlnoh. 

Saocessive 
eloontion 
perlneh. 

Fennuieiit 
set. 

permanent 

■et 

Senuffka. 

ToteL 

^"iSr* 

PoundB, 
250 
1.250 
2,600 
3,750 
5^000 
0,250 
7,500 
8.750 
8,000 
8,250 
8,500 
8^750 
101  000 
10,250 
10,500 
10.750 
11,000 
11,250 
11,600 
1    11,790 
■    12.000 
13.850 

]i;5oo 

1    12,750 
13.000 
13,250 
13,600 
13^750 
14,800 

18^500 
17,880 

U^88e 
19^818 

Foundt. 
1,000 
5,000 
10.000 
16,000 
20.000 
25,000 
30.000 
85^000 
80^000 
37,000 
88;  000 
80.000 
40.000 
41,000 
42.000 
43,000 
44,000 
45^000 
48^000 
47,000 
48,000 
491000 
50;  000 
51,000 
62,000 
63,000 
64,000 
56^000 
58;  800 
67,000 
68.000 
69;  000 
80.000 
82,000 
84,000 
88,000 
88,000 
70,000 
72,000 
74,000 
76;  080 
78.000 
78; 180 

IndL 
0. 

.000133 
.000287 
.000433 
.000600 
.000767 

!  001100 
.001100 
.001133 
.001187 
.001233 
.001800 
.001938 
.008800 
.004187 
005187 
.008087 
.007400 
.008087 
.009500 
.010333 
.011433 
.012387 
.013383 
.014687 
.016833 
.017500 
.018838 
.020087 
.021667 
.023333 
.025333 
.028600 
.082333 
.087100 
.046100 
.049000 
.067983 
.089000 
.0900 
.1300 
.1800 

IfUh. 

0. 

.000183 
.000184 
.000168 
.000167 
.000187 
.000168 
.000167 

0. 

.000033 
.000034 
.000068 
.000087 
.000888 
.001887 
.000587 
.001000 
.000900 
.001833 
.000687 
.001433 
.000833 
.001100 
.000034 
.000968 
.001884 
.001668 
.001187 
.001833 
.001234 
.001600 
.001668 
.002000 
.003287 
.003738 
.004767 
.005000 
.006900 
.008083 
.012067 
.0210 
.0400 
.0300 

Inch. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
BlasUo  limit 

Tensile  atrangth. 
Load  at  time  of  roptnre. 

.000087 

.000087 

.004487 

.004400 

.009887 

.005200 

G0Heral  summary, 

igmyitj 7.8685 

jaa 10.24 

ToHfleatrength  per  aqnare  inch  of  oTiffinal  section ponnda..     78,160 

TTlaitle  liaait  per  aqnare  inch  of  orlginarsection do...     40.000 

AaBfttCian  per  inch  after  mptnre inch..      0.2567 

EkBsatlon  per  inch  mder  strain  at  elastic  limit do 001800 

JUdoctioa  in  diameter  at  point  of  roptare do 174 

SedaetSon  in  area  alter  xnptore,  per  centom  of  original  section 52.2 

PoatHaii  of  roptnre ".87  from  middle  of  stem;  obligne 

Chaxaefeer  of  broken  sarfiuie sllky 

lof  iDOhaeetioDa ".20,  ".48\  ".14 
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TESTS   OF   IBON   AND   STEEL. 


No.  930. 


Marks,  b  t/o 

Diameter,  ".564. 

Sectional  area,  .25  sqoare  inch. 


Applied  loads. 

Elongation 
per  inch. 

Sacceaaive 
elongation 
per  inch. 

Permluient 

set. 

SncoesaiTe 
set. 

Bemttka. 

Total 

Persqiiare 
IncL 

Poundt, 
250 
1,250 
2,600 
8,750 
5,000 
*  6,250 
7,500 
8.760 
9,000 
9250 
9,500 
9,750 
10.000 
10,250 
10,600 
10,750 
11,000 
11,250 
11,500 
11.750 
12,000 
12.250 
12,500 
12,750 
13,000 
13,250 
13,600 
13,750 
14.000 
14,250 
14.600 
14.750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19.000 
19,460 
16,000 

PoundM. 
1,000 
5,000 
10,000 
15,000 
20.000 
25.000 
80.000 
8^000 
86,000 
87.000 
88.000 
89,000 
40,000 
41,000 
42,000 
43.000 
44.000 
4^000 
46.000 
47,000 
48.000 
49,000 
50,000 
61,000 
62,000 
53,000 
54,000 
6^000 
56,000 
57.000 
58.000 
59.000 
60.000 
62,000 
64.000 
66,000 
68.000 
70,000 
72,000 
74.000 
76,000 
77,840 

Ineh. 
0. 

.000067 
.000200 
.000333 
.000467 
.000667 
.000833 
.001000 
.001000 
.001038 
.001067 
.001100 
.001138 
.001233 
.001367 
.002900 
.004767 
.005767 
.006767 
.   .007400 
.008733 
.009767 
.011033 
.011667 
.012900 
.014033 
.015400 
.016667 
.018500 
.020033 
.021567 
.022783 
.024600 
.028100 
< 032033 
.036167 
.042833 
.049267 
.056000 
.066000 
.090000 
.1533 

Ineh. 

0. 

.000067 
.000138 
.000133 
.000134 
.000200 
.000166 
.000167 

0. 

.000033 
.000034 
.000033 
.000033 
.000100 
.000134 
.000538- 
.001867 
.001000 
.001000 
.000683 
.001333 
.001034 
.001266 
.000634 
.001233 
.  001133 
.001867 
. 001267 
.001833 
.001583 
.001534 
.001166 
.001867 
.003500 
.003938 
.004134 
.006666 
.006434 
.006783 
.010000 
.024000 
.0633 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

InOL 
0. 

Initial  ]oa4. 
SkBtto  limit. 

0. 

.004200 

.004200 



.009267 

.006067 

• 

Tenaile  atrangth. 
LoAd  at  time  of  roptnre. 

GeMral  summary. 

TenaOe  atrength  per  aqnare  inoh  of  original  aectlon poonda..    77.846 

Elaatio  limit  per  aqnare  inch  of  original  aeotion do 40, 000 

Elongation  per  inch  after  raptare inch..    OtMOO 

Elongation  per  inch  under  atrain  at  elaatio  limit , do 0011S8 

Redaction  in  diameter  at  point  of  mptare do 174 

Reduction  in  area  after  rapture,  per  oentom  of  original  aeotlon 58.2 

Poaition  of  raptare ".25  from  middle  of  atcm 

Character  of  oroken  aarface ailky;  onp-ahaped  ends 

Elongation  of  inch  aeotiona.^ ".17.'f,4t»,".15 


TESTS   OF  IRON  AND   STEEL. 
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No.  931. 

OMameter,  ''MM. 

Sectional  area,  .25  square  inch. 


Applied  load*. 


TotML 


21on£ation 
per  moh. 


SaooeatiTe 
elongatioD 
por  Inch. 


PennaDent 
aet. 


1.  ooo 

B,oao 

xa,  ooo 

2S.  ooo 

so,  ooo 

9S^€H90 
BO^OOO 
SS^OOO 
30,000 
87,  OOO 
8S,0€fa 
39,€>00 
AO^OOO 
41.  OOO 

-•2;  OOO 

43.  ooo 


Jneh. 

.000138 
^000267 
.  000433 
.000000 

.  000707 


H7» 


45,0«>0 

47.  OOO 

48.  OOO 

49.  OOO 
S0.€>00 

58.000 

&4,000 

5S.  OOO 

s«.ooo 

so.  ooo 
eo.ooo 

«*'92St 

04,000 
00.000 

70,000 
7:S,000 
74.  ooo 
70,000 
77.200 


.  OOllOO 
.001133 
.001167 
.  001233 
.  001267 
.  001833 

.  oouoo 


.004133 
.  005100 


.  007567 
.  O08267 
.  000400 

,  010400 
.011800 
.  012688 
.  013500 
.  014000 
.  016467 
.017700 
.4)10400 
.020607 
.022600 
.124267 
.  026197 
.029700 
.G64000 


.044667 
.053000 
.061838 


.1000 
.1467 


Inch. 
0. 

.000133 
.000184 
.000106 
.000167 
.000167 
.000166 
.000167 
.000033 
.000034 
.000066 


.000066 

.000067 
.001883 
.000800 


.001534 
.000700 
.001133 
.001000 
.001400 
.000833 
.000867 
.001400 
.001667 
.001238 
.001700 
.001287 
.001883 
.001767 
.001900 


.004300 
.004667 


.018167 

.0200 

.0467 


IndL 


.000033 
.000038 
.000067 
.000067 
.000067 


.000100 


SacMMive 
permanent 


Inch. 


.000034 


.004333 


.010000 


.006567 


Bemarki. 


LiitbaioAd. 


ElMtio  limit 


Tensile  strength. 
Loed  at  time  of  mpture. 


Crmeral  summery, 

. >■•>-  ->.«-  ^<^«AT»  inch  of  original  section ponnds..    77,200 

5zI?SSEasS«UiohoforlglnarsectJon do....    41,000 

2S?lStoeh  »fter rapture   inch..    0.2333 

^^SStoc£«i»«l««"»*™*^**®^**®^"'*' do  ...  .001400 

ffdlsMneter**  point  of  mpture do 174 

£XrM  after  mpinxe,  per  eentnm  of  original  section 52.2 

efTo^re...  ^^ ".9  ftom  neck 

rfbroken  Burftuj© ullky 

%fS3KeotioiiB ".44*.  '.16. 'MO 


TESTS  OF.  IfiON  AND  STEEL. 


Marks,  bt7o 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


Ko.  937. 


Applied  loMls. 

ElooiOitioii 
per  Inch. 

SuooeasiTo 
elonnUon 
per  inch. 

Permanent 
set 

SncoeadTe 
permanent 

aet 

Bemarka. 

Total 

P6r  SQTIBrO 

Ptmnd». 
250 
1,250 
2,500 
8,750 
6,000 
6^250 
7,500 
8,750 
9,000 
9,250 
9,500 
9,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12.250 
12,500 
12.750 
18,000 
18,250 
18,500 
13,750 
14,000 
14,250 
14,500 
14.750 
16.000 
15,500 
16.000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20.000 
20.500 
17,800 

Poundt. 
1,000 
6,000 
10,000 
16.000 
20,000 
26,000 
80.000 
85.000 
86,000 
87,000 
88,000 
80,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45.000 
46.000 
47,000 
48,000 
49.000 
60,000 
51,000 
62,000 
63,000 
64,000 
65.000 
56.000 
67,000 
58,000 
69,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
62,000 

IfUh. 

0. 

.000183 
.000267 
.000488 
.000600 
.000767 
.000900 
.0(U038 
.001067 
.001100 
.001183 
.001200 
.001233 
.001367 
.001788 
.002800 
.003500 
.004567 
.005538 
.006233 
.007100 
.008138 
.009083 
.010400 
.011267 
.012100 
.018383 
.014600 
.015733 
.016900 
.018400 
.010483 
.020833 
.024000 
.027067 
.030833 
.034833 
.039200 
.045000 
.051500 
.061500 
.072667 
.0807 
.1800 

InOu 
0. 

.000188 
.000184 
.000166 
.000167 
.000167 
.000188 
.000188 
.000034 
.000038 
.000033 
.000067 
.000033 
.000034 
.000366 
.000667 

IfUh, 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

ImA. 
0. 

Initial  load.     < 
Blaatio  limit. 

• 

Tenaile  strength. 
Load  at  time  of  rapture. 

.000100 

.000100 

.000900 
.001067 
.000966 
.000700 
.000867 
.001033 

.003033 

.008838 

* 

.001800 
.000407 
.000867 
.000833 
.001233 
.001267 
.001183 
.001167 
.001500 
.001038 
.001400 
.003167 
.003067 
,003766 
.004000 
.004367 
.005800 
.006500 
.010000 
.011167 
.  014038 
.0433 

.008007 

.006084 





General  summary . 

Tenatte  strength  per  square  inch  of  original  section mmnds        89  «m 

Elaatio  limit  per  square  inch  of  origlniS  section :;:;..; ^o     '     Si  Sm 

Elongation  per  inch  afterraptnre Jima"'     o  mi? 

Elongation  per  inch  nnder  strain  at  elastic  limit ."II d*    "     oaSi 

Rednction  in  diameter  at  point  of  roptnre SX Si 

Rednction  in  area  after  rapture,  per  centum  of  oriidnal  section  .V.'/.V." «"....         .njt 

^SlSS^^CS.,ari^:::::::::::::::::::::::-^^^^^ .v:..:«v«iii;iadai..r^ 

Elongation  of  inch  sections lllllllllllllllllllll'/'Iii*  *l25r*ll 
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No.  938. 


8T^ 


Marks,  b  T,Ti 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 


Applied  kMdt. 


Totid. 


Poimdt. 

2d0 
1,250 
2,600 
3.750 
^000 
6,250 
7.500 
8.750 
9,000 
9,250 
0,500 
O.'iSO 
10.000 
10.250 
10,500 
10,750 
11,000 
11.250 
ll.&OO 
11.750 
12.000 
12.2S0 
12.600 
12,750 
13.000 
13,250 
13,500 
13,750 
14.000 
14.260 
14.500 
14,750 
IS.  000 
15.600 
10,000 
IS.  500 
17.000 
17,500 
Ig^OOO 
1£,600 
19.000 
19,500 
20,000 
20,600 
17,100 


PerMoare 
Inoh. 


Pottsidt. 
1.000 
5,000 
10,000 
15  000 
20,000 
25,000 
30,000 
35,000 
30,000 
37.000 
38.000 
39,000 
40,000 
41,000 
42.000 
43.000 
44,000 
45,000 
48,000 
47.000 
48.000 
49,000 
60,100 
51.000 
52,000 
53,000 
54.000 
55.000 
50.000 
57.000 
58,000 
69.000 
60,000 
62.000 
64,000 
08,000 
08,000 
70,000 
72,000 
74.000 
70,000 
78,000 
80,000 
82,000 


SIODfcatlon 
perinoh. 


0. 

.000100 
.0002d8 
.000367 
.000583 
.000607 


.000067 
.001000 
.001033 
.001007 
.001100 
.  001188 
.001200 
.001233 
.001207 
.001400 
.001900 
.003267 
.004333 
.005333 


.007283 
.007767 


.009867 
.011133 
.012338 
.013500 
.014900 
.  016167 
.017300 
.018700 
021167 
024207 
.027500 
.031367 
.035333 
.040067 
.046333 
.053667 


.081333 
.1267 


SnooMslTe 
elongation 
per  inch. 


Inch. 
0. 

.000100 
.000138 
.000184 
.000166 
.000184 
.000138 
.000)67 
.000033 
.000038 
.000034 
.000033 
.000033 
.000067 
.000033 
.000034 
.000138 
.000500 
.001967 
.001066 
.001000 
.000900 
.001000 
.000534 
.001066 
.001034 
.001266 
.001200 
.001167 
001400 
.001207 
.001133 
. 001400 
.002407 
.003100 
.003233 
.003867 
.003066 
.005384 
.005666 
.007334 
.009666 
.018000 
.045367 


Permanent 


JndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SaooeeaiTe 
permanent 


.000033 


.006667 


Zfie*. 


BemarVa. 


Initial  load. 


.000467 


.006067 


Elaatio  limit. 


Tenaile  atrengih. 
Load  at  time  of  mptore. 


General  summary. 

Tensile  atrength  per  aqnare  inch  of  original  section pounds..    82,000 

Elaetlo  limit  per  aqnareinchof  original  section  ■ do....    48,000 

Klongaiion  per  inen  after  mptore inch..    0.2233 

Elongation  per  inch  under  strain  at  elastic  limit do 001267 

Redaction  in  diameter  at  point  of  rapture do 164 

BadaetioniiD  area  alter  rnptuze,  per  centum  of  original  section 49.7 

Position  of  niptnre 1"  from  neck 

Cbaraoter  of  DTOken  suifiMe ' ^ sflky 

XkmgatloiiofiBohseotioiia ".89*,'Mfi;'ao 

S.  Ex.  36 ^14 
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TESTS   OP   lEON  AND   STEEL. 


Marks,  m*5.\[ 


No.  934. 


Diameter,  "M4:. 

Sectional  area,  .25  square  inch. 


Applied  loftdB. 


Total. 


Per  ^ 

ino1 


sqna 
noli. 


Elonsatlon 
per Inch. 


Sacoeeaive 
eloogfttion 
per  inch. 


Permanent 
aet. 


Sncoeaaive 

pennanent 

aet 


Bemarka. 


Poundi. 
250 
1,260 
2,600 
8,760 
6,000 
6,260 
7.800 
8,760 
0,000 
0,250 
0,600 
0,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,260 
11,600 
11,750 
12,000 
12,250 
12,600 
12,750 
18,000 
18,250 
18,600 
18,750 
14,000 
14,250 
14.600 
14,750 
15,000 
16,500 
10,000 
10,500 
17,000 
17,600 
18,000 
18,600 
10,000 
10,600 
20.000 
20,360 
17,700 


PotMub. 
1,000 
6,000 
10,000 
16,000 
20,000 
25^000 
80,000 
85,000 
86,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
61,000 
52,000 
63,000 
64,000 
65,000 
56,000 
67,000 
58,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
81,440 


Ineh. 
0. 

.000133 
.000267 
.000483 
.000600 
.000767 
.000933 
.001100 
.001133 
.001167 
.001200 
.001233 
.001267 
.001333 
.001367 
.001400 
.001567 
.002767 
.004033 
.005038 
.006038 
.007838 
.000000 
.000767 
.010600 
.011867 
.012333 
.013000 
.015000 
.016200 
.017467 
.018700 
.020233 
.023167 
.026167 
.020500 


.038167 


.060200 
.073000 


.1400 


Jneh. 
0. 

.000133 
.000134 
.000166 
.000167 
.000167 
.000166 
.000167 
.000033 
.000084 
.000083 
.000083 
.000034 
.C00066 
.000034 
.000088 
.000167 
.001200 
.002166 
.001000 
.001000 
.000000 
.001167 
.000767 


.000767 
.000066 
.001207 
.001400 
.001200 
.001267 
.001283 
.001533 
.002034 


.003333 

.004333 

.004334 

.004866 

.006500 

.010867 

. 012800 

.0203 

.0467 


Ineh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000088 


Inch, 


Initial  load. 


.000088 


Elaatlo  limit. 


.001400 


.001867 


.007133 


.005783 


Tensile  atrenirth. 

Load  at  time  of  raptiii«. 


General  aummary. 

Tenaileatrongth  per  inch  of  original  aeotion ponnda..    81,440 

Blaatio  limit  per  aqaare  inch  of  original  aection do 48.000 

Elongation  per  inch  after  rapture inoh..    Oi  2S33 

Elongation  per  inch  nnderatrain  at  elastic  Urn  it do 001400 

Beduction  in  diameter  atpointof  raptare do 151 

Reduction  in  area  after  rapture,  per  centum  of  original  section 47.2 

PosicSon  of  rupture ^ ".8  l^nom  neck 

Character  of  broken  surfkce aalky 

Elongation  of  inch  aeotiona ".41*.  ".15,  ".ii 


TESTS   OF   IRON   AND   STEEL. 

Tube  No.  30 8'^  Converted  Rifle. 

No.  942. 
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Marks,  Ufi 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


AppUedloiid*. 

per  ifkeh. 

PemiAnent 

SaooeMire 

pennftiMnt 

set 

Bemariu. 

ToteL 

PerMniAre 

pertoch. 

250 
1,200 
2,900 
8L790 

Pwmds, 
1,000 
9,000 
10,000 
15,000 
20,000 
25,000 
83,000 
85,000 
80.000 
87.000 
88.000 
88,000 
40.000 
41.000 
42.000 
43,000 
44.000 
45.000 
46^000 
47,000 
48,000 
40,000 
60.000 

5i,oeo 

52.000 
93.000 

64.000 
53.000 
50^000 
57.000 
58^000 
90,000 
60.000 
0^000 
04.000 
06.000 
68,000 
70,000 
72.000 
74,000 
74,400 

Inch. 
0. 

.000188 
.000800 
.000438 
.000600 
.000767 
.000833 
.001007 
.001100 
.001167 
.001233 
.001300 
.001467 
.002100 
.002067 
.003700 
.005233 
.006188 

.oon67 

.008600 
.010000 
.011233 
.012683 
.018267 
.014400 
.015088 
.017000 
.010500 
.021200 
•022767 
.024767 
.026400 
.028067 
.038000 

!045000 
.058000 
063333 
!08«7 
.1300 
.1600 

Inch. 
0. 

.000183 
.000167 
.000133 
.000167 
.000167 
.000166 
.000184 

!000067 

.000066 

.000067 

.000167 

.000638 

.000567 

.001033 

.001588 

.000900 

.001634 

.000833 

.001400 

.001233 

.001400 

.000634 

.001133 

.001533 

.001967 

.OOfOOO 

.001700 

.001567 

.00?000 

.001633 

.002667 

.004333 

.006433 

.005567 

.008000 

.01083J 

.023367 

.0438 

.0300 

Jndk. 

0. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000088 

Inch. 
0. 

iBltSalload. 
ElMtio  limit. 

Tensile  strength. 
Lo«d  at  time  of  mptare. 

6,000 

6^260 

7.900 

8,790 

9^000 

0.290 

9^500 

9^790 

10,000 

10.250 

10.90J 

101790 

11,080 

11.290 

11,900 

11,790 

12; 000 

:  ]2;290 

i    12,900 
!    1X790 
:    12,600 

12,290 

.  »Ssoo 

1^790 
14,000 
K890 
14.900 

Stoo 

.000038 
0. 

.000267 

.000284 

.004567 

.004800 

.010767 

.006200 





i^So 



17.900 
IfllOOO 

1IL900 

19^980 



General  eummarif. 

igtaxftj 7.8601 

m 12L78 

TsBriieetrengtli,  per  square  inch  of  orlffinal  section pounds..    74,400 

bMbH,  per  square  Inch  of  originafsection do —    80.000 

"   I  per  inen  alter  mptorw. inch..    0.2383 

I  per  Inch  imdvr  strain  at  elastio  limit do 001300 

in  diameter  at  point  of  rupture do 184 

SadoetioD  in  area  after  roptare,  per  centum  of  original  section 54.6 

PosttlaD  of  rnptoTV ".65fh>mneck 

Ctacsaeter  of  broken  sarftoe silky 

Ekn^tioaofiBeliaeettinio «.  42*,  ".18.  ".15 


/ 
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TESTS  OF  IBON  AND   STEEL. 


No.  943. 


Marks,  ||7o 

Diameter,  ".664. 

Sectional  area,  .26  square  inch. 


AppUed  loads. 

'j^'ST 

Sncceesive 
eloDfration 
per inch. 

PenuftDent 
set. 

Sncoeflfiive 
set. 

Bemarks. 

ToUl. 

Per  square 

PowndM. 

250 

1.250 

2,600 

8,760 

5.000 

0,250 

7,500 

8,750 

9,000 

9,250 

9,600 

9,750 

10,000 

10,2S0 

10,500 

10,7iS0 

11,000 

11,250 

11,600 

11,750 

12.000 

12,250 

12,500 

12.750 

13.0C0 

13,250 

18,600 

13,750 

14,000 

14.250 

14,600 

14,760 

15,000 

1^600 

10,000 

10,600 

17,000 

17.600 

18,000 

18,600 

18,810 

15,000 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
86,000 
87,000 
88.000 
89.000 
40,U00 
41,000 
42,000 
48,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52.000 
53,000 
54.000 
55.000 
60,000 
57,000 
68.000 
59,000 
00,000 
02,000 
04.000 
00,000 
08,000 

.    70,000 
72,000 
74,000 
75.240 

Inch. 
0. 

.000007 
.000233 
.000400 
.000507 
.000783 
.000900 
.001033 
.001007 
.001100 
.001133 
.001200 
.002233 
.003400 
.004533 
.005507 
.000800 

.oon07 

.009500 

.009833 

.010907 

.012000 

.013838 

.  014700 

.015000 

.010733 

.018700 

.020207 

.021900 

.023433 

.025233 

.026007 

.028900 

.083187 

.039507 

.045000 

.052833 

.001067 

.071833 

.0907 

.1438 

Inch. 
0. 

.000007 
.000100 
.000107 
.  000107 
.000100 
.000107 
.000133 
.000034 
.000033 
.000038 
.  000067 
.000033 
.001167 
.  001133 
.  001034 
.001033 
.001167 
.001733 
.000333 
.  001134 
.001633 
.0ia238 
.010867 
.000900 
.001133 
.001007 
.001507 
.001633 
.001533 
.001800 
.001434 
.002233 
.004207 
.000400 
.005433 
.007833 
.008834 
.010100 
.024887 
.0406 

Inch.' 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

....^ 

.000933 

.000933 

000233 

.005300 

.012007 

.005834 

Load  at  time  of  rapture. 

General  summary. 

Tensile  strength  per  square  iDcb  of  original  section pounds  .    75i,240 

Elastic  limit  per  square  inch  of  original  section do 38.000 

Elongation  per  inch  afterruptiire inch..    0.2367 

Elongation  per  inch  under  strain  at  elastic  limit do 001133 

Red  net  ion  in  d  iameter  at  point  of  rupture do IG4 

Reduction  in  area  after  rupture,  per  centum  of  original  section 40. 7 

Position  of  mptore '^75  ftom  nieck 

Character  of  broken  surface r sUkv 

Elongation  of  inch  sections ".44%  ".14,  ".10 


TESTS   OV  IEON  and   STfifiL. 


^'il 


No.  944. 


Marks  i'5»^ 

B  Ta  M 

Diameter,  '^563. 

SeetioDal  area,  .25  square  inch. 


AppUed  loads. 


ToteL 


250 
1,250 
2,500 

8,750 

5.000 

0.250 

I      7.900 

<      8.750 

*      0.000 

I      0.250 

I      0,500 

:      0,750 

I    10.000 

10,250 

10,500 

10,750 

,    lUOOO 

11.250 

.    11.500 

11,750 

12.000 

12.250 

12,500 

12.730 

13,000 

13,250 

13.500 

13.750 

11,000 

14.250 

14,500 

14^750 

15^000 

15^500 

iflcaoo 

IILMO 

17,600 
17.500 
18^000 
Ifl^MO 
IflLOfO 
IMOO 


PerMoare 


rMoai 
incn. 


1.000 
6.000 
10,000 
15^000 
20,000 
25,000 
80,000 
35^000 
30.000 
37,000 
3R,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
40,000 
47,000 
48,000 
40,000 
50.000 
51,000 
52,000 
53.000 
51.000 
55.000 
50^000 
67,000 
58,000 
69,000 
00,000 
62,000 
04.000 
06,(^00 
68,000 
70,000 
'  72.000 
74.000 
74,560 


EUmntion 
permch. 


Inch. 

a 

.000183 
.000207 
.000400 
.000683 
.000007 
.000667 
.001038 
.001067 
.001183 
.001300 
.002267 
.003367 
.004200 
.005483 
.005083 
.007483 
.008400 
.010167 
.010733 
.012000 
.018267 
.014500 
.015600 
.001608 


.020000 

.021800 

.023467 

.025183 

.027138 

.028800 

.038467 

.097600 

.042267 

.048867 

.058167 

.060600 

.0900 

.1233 

.1683 


Sncoeflsive 
eloniEAtkm 
permoh. 


Inch, 

0. 

0.000183 
.000184 
.000183 
.000133 
.00U134 
.000200 
.000166 
.000034 
.000066 
.000167 
.000067 
.001100 
.000838 
.001288 

•  .000500 
.001500 
.000067 
.001707 
.000566 
.001267 
.001267 
.001288 
.001100 
.001383 
.001400 
.001667 
.001800 
.001667 
.001666 
.002000 
.001667 
.004667 
.004183 
.004667 
.006700 
.000200 
.011883 
.0205 


Permanent 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000083 


.001067 


.006033 


SacceMive 
pennanont 

set. 


Inch, 


.000038 


.001034 


.004066 


.012600 


.005667 


Bemarks. 


Initial  load. 


limit 


Tenaile  strength. 
Load  at  time  of  mptnre, 


General  eummary. 

„ pounds..    74.660 

B  Uadt»  per  wiiiaroinoh  of  original  section do 37,000 

^"1  per iaeb after mptare inch..    0.2700 

^  per  Indmoder  strain  atelasdo  limit do 001138 

liadfametoiratpoiBtofmptare do 193 

jiBereealterraptare,  per  contam  of  original  section 57.0 

f*tllkacfnmttti9 '\75  from  middle  of  stem 

GtencferofteokeaeorAee sUky 

Sk^UkmafiBebBectianB ".42»,  ".25,  ".14 
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TESTS   OP   lEON  AND   STEEL. 


Marks,  Ji^j 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch 


No.  945. 


Applied  loadA. 

Elonntioii 
permch. 

SneceMlve 
elongation 
perlnoh. 

Pennanent 
set. 

SaecesslTe 

pennanent 

set 

Bemaika. 

Total 

Persqnare 
Inoh. 

Pound*. 
250 
1.260 
2.900 
3,760 
6,000 
0,250 
7,600 
8,760 
0,000 
0,260 
0,600 
0,750 
10,000 
10,250 
10,500 
10,760 
11,000 
11.260 
11,500 
11,750 
12.000 
12.260 
12,500 
12.750 
13,000 
13.250 
13,600 
13,750 
14,000 
14,250 
14,600 
14,730 
15,000 
15,600 
16,000 
10,600 
17,000 
17.500 
18,000' 
18.500 
10.000 
19,600 
10,820 

Powidt. 
1,000 
6,000 
10,000 
15,.000 
20,000 
25,000 
80,000 
35,000 
30,000 
37,000 
88,000 
30,000 
40,000 
41,000 
42,000  ' 
43,000 
44.000 
45.000 
40,000 
47,000 
48,000 
40,000 
50.000 
51,000 
52.000 
63,000 
64,000 
55.000 
68.000 
67,000 
68,000 
50.000 
00,000 
62.000 
04,000 
66^000 
08.000 
70,000 
72,000 
J4,000 
TO,  000 
78,000 
70,280 

Inch, 
0. 

.000188 
.000207 
.000400 
.000607 
.000733 
.000900 
.001038 
.001007 
.001100 
.001188 
.001187 
.001200 
.001288 
.001267 
.001838 
.001307 
.001307 
.001400 
.001633 

!005883 
.007007 
.008400 
.000300 
.010400 
.011788 
.012733 
.     .  014200 
.016907 
.018507 
.020500 
.021633 
.024000 
.027067 
.031833   ^ 
.036888 
.042833 
.048733 
.058007 
.  07(  000 
.0067 
.1507 

InOL 

0. 

.000133 
.000184 
.000183 
.000187 
.000106 
.000107 
.000133 
.000084 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000008 
.000034 

0. 

.000033 
.000138 
.001800 
.002500 
.001284 
.001883 
.000900 
.001100 
.001333 
.001000 
.001407 
.001767 
.002000 
.001938 
.001138 
.002367 
.008667 
.004106 
.005000 
.000000 
.005000 
.009934 
.011333 
.0267 
.0000 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initialload. 
ElaaUo  limit. 

Tenidle  Btnncth. 

0. 

0. 

.005807 

.006807 

General  summarif. 

Speoiilo  grayity 7.8604 

Hiardness 14.08 

Tensile  strength  per  sqaare  inch  of  original  section ponnda..        70,960 

Blastio  limit,  per  Bqnare  inch  of  original  section do  ...        4CO0O 

Elongation  per  inch  after  rupture ineh..        €l2287 

Elongation  per  inch  under  strain  at  elastic  limit do 001400 

Redaction  in  diameter  at  point  of  rupture do .184 

Seduction  in  area  after  rupture,  per  centum  of  original  section 41.9 

Position  of  rupture ".87  fhmi  middle  of  stem,  oblique 

Character  of  broken  surflsoe granular  60  per  oent. ;  ailky,  eoperoent. 

Elongation  of  inch  aeotiona 'MO,  ".34*,  ".15 
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Ko.  931. 


Marks,  b"m 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Peraqoare 
inch. 


Eloneatiim 
per  inch. 


SaooeaaiTe 
elongation 
per  inch. 


Permanent 
set. 


HacceesiTe 
permanent 


Bemarha. 


Plotmdff. 
850 
1,250 
2,800 
3,750 
5.000 
6,250 
7,500 
8.750 
O.OOO 
9,250 
A.  500 
9.750 
10.000 
10.250 
10,600 
10,750 
11,000 
11,250 
11.600 
11.750 
UOOO 
12.250 
12,500 
13,750 
13,000 
13.290 
13,600 
18,750 
14,000 
14,250 
14.500 
14,750 
15.000 
15.500 
16.000 
16.500 
17,000 
17.500 
18,000 
18,500 
19,000 
19.3110 
15^000 


P<nmdt. 
1,000 
5,000 
10,000 
15.000 
20.000 
85.000 
30,000 
85.000 
36,000 
37.000 
88,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
4«^000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
63,000 
54,000 
65,000 
66.000 
57,000 
58,000 
69.000 
60,000 
62.000 
64,000 
66,000 
68.000 
70.000 
72.000 
74.000 
70.000 
77.200 


0. . 

.000133 
.000267 
.000433 
.000600 
.000767 
.000083 
.001100 
.001133 
.001167 
.001238 
.001267 
.001833 
.001400 


.004138 
.005100 
.006088 
.007567 
.008267 


.010400 

.011800 

.012688 

.013500 

.014900 

.016467 

.017700 

.010400 

.020667 

.022500 

.124267 

.026167 

.029700 

.084000 

.038667 

.044667 

.058000 

.061838 

.080000 

.1000 

.1467 


Ineh. 
0. 

.000183 
.000184 
.000166 
.000167 
.000167 
.000166 
.000167 
.000038 
.000034 
.000066 
.000034 
.000066 


.001088 
.000800 
.000067 
.000088 
.001534 
.000700 
.001183 
.001000 
.001400 


.000867 
.001400 
.001567 
.001238 
.001700 
.001267 
.001883 
.001767 
.001900 
.003533 
.004300 
.004667 


.018167 

.0200 

.0467 


Ineh. 


InOL 


Initial  load. 


.000038 

.000067 
.000067 


.0C0034 


.000100 


.000038 


limit 


.004433 


.004838 


.010000 


.006667 


Tenaile  strength. 
Load  at  time  of  rapture. 


General  summary. 

Tensile  strength  per  aqaarelnoh  of  original  section pounds..    77,200 

Elastie  limit  per  square  inch  of  original  section do 41,000 

Eloni^ozi  per  Inch  after  mptare   inch..    0.2833 

Slon^ation  per  inch  nnder  strain  at  elastic  limit do  ...  .001400 

Bedac^onindiameter  at  point  of  rapture do 174 

Bedaction  in  area  after  rnptare.  per  eentom  of  original  section 52.2 

Poaitioa  of  rapture ".9  from  neck 

Character  of  broken  snrftuse sillcy 

Eiongation  of  inch  sections ".44*. 'M6,  ".10 
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Marks,  ^^ 


TESTS   OF   IRON  AND   STEEL. 


No.  932. 


Diameter,  ''.664. 

Sectional  area,  .25  sqoare  inch. 


Applied  loads. 

1 
1 

j  Elooffatioi 
1   per  inch. 

1 

1 

SacceaalTe 
elonieatioii 
per  inch. 

Pennaneni 
set 

L  SoooeaaiVe 

^  pennanent 

aet. 

Bemarka. 

Total. 

Perannare 
incli. 

Pounds. 
250 
1,250 
2,500 
8,750 
6,000 
0,250 
7,600 
8,750 
9.000 
9,250 
9,500 
9.750 
10,000 
10,250 
10,500 
10,750 
11.000 
11,250 
11,500 
11,760 
12,000 
12,250 
12.500 
12,730 
13,000 
18.250 
13.500 
13,750 
14.000 
14,250 
14,500 
14,760 
1,5,000 
15,500 
16.000 
16, 500 
17,000 
17.500 
18,000 
18,500 
19.000 
10, 500 
20.000 
20.  .'^OO 
21.000 
21, 3J0 
18,400 

Foun^.t. 
1,000 
6.000 
10,000 
15.000 
20.000 
25.000 
80.000 
35,000 
36,000 
37,000 
38,000 
89.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
64,000 
56,000 
66,000 
57,000 
68,000 
59,000 
60,000 
62,000 
64,000 
66,000, 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,280 

Inch, 
0. 

.000138 
.  000267 
.000433 
.000600 
.  000767 
.000933 
.001100 
.OOUOO 
.001188 
.001167 
.001200 
.001288 
.001267 
.001300 
.001838 
.001367 
.001400 
.001433 
.001467 
.002167 
.002767 
.004067 
.004433 
.005333 
.006333 
.007400 
.00^600 
.009667 
.010667 
.011667 
.012700 
.013867 
.016333 
.018600 
.021000 
.  024500 
.028000 
.033000 
.036667 
.041333 
.046667 
.053667 
.063333 
.079667 
.1067 

Inch, 
0. 

.000138 
.000184 
.000166 
.000167 

.oooirz 

.000166 
.000167 

a 

.000038 

.000034 

.000038 

.000083 

.000034 

.000038 

.000033 

.000034 

.000038 

.000033 

.000034 

.000700 

.000600 

.001300 

.000366 

.000900 

.001000 

.001067 

.001200 

.001067 

.001000 

.001000 

.001033 

.001167 

.002466 

.002267 

.002400 

.003500 

.003600 

.005000 

.003667 

.004666 

.0053.?4 

.007000 

.009666 

.0163.34 

.027088 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

InOL 
0. 

Initial  load. 
Baatio  limit. 

Tenaile  atrength. 
Load  at  time  of  roptora. 



0. 

0. 

.002267 

General  summary. 

Specific  gravity 7.85&3 

Hardness  12.  OS 

Tensile  strength  per  sqaare  inch  of  orlfdoal  section ponnda..    9fS),260 

Elastic  limit  per  square  inch  of  original  section do....    47,000 

Elonpttion  per  inch  after  rupture inch.,    aisn 

Elongation  per  inch  under  strain  at  elastic  limit ^ do 001467 

Hcdnctionin  diameter  at  point  of  rupture do 164 

Keduction  in  area  after  rupture,  per  centum  of  original  aection 49.7 

Position  of  rupture ".5from  middle  of  stem 

Character  of  broken  aurfaoe ailky,  InterspeiMd  with  fine  granulation 

Elongation  of  inch  aeotion ".99,  ".»*,".  06 
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No.  933. 


^ark8,JS-o 
J>iaiDeter,  "-564. 
^Sectional  area,  .25  square  inch. 


JLpj^Uedlomdm. 


\ 


TotmL 


1.  OOO 

as.  OOO 

23.  OOO 

SOwOOO 
37.  OOO 

B«,000 
40.  OOO 
41«000 
42,0(N> 
43^000       I 


Slongfttion 
perlBGb. 


0. 

.000183 
.000207 

.oooisa 


.000767 


.4^000 

5SLOOO 
fi^OOO 

©•7,000 

»»-222 

«2.  000 

Si:  000 

aolooo 
mIooo 

^•222 

"^•222 
7*,  000 

'7«'S22 
•'®'222 
®*^-222 

82,000 

M,oeo 


.001100 
.001188 
.001107 
.001200 
.001283 
.001233 
.001287 
.001300 
.001833 
.001867 
.001M7 
« 003707 
.004707 
.005767 
.006738 
.007783 


.010400 
.011087 
.018000 
.014060 
.016333 
.016600 
.017788 
.010800 
.022167 
.025867 
.026960 
.032000 


.078000 

.0007 

.1467 


SooceMiTe 
ekngatton 
perlneh. 


Inch. 
0. 

.000183 
.000134 
.000166 
.000167 
.000167 
.000166 
.000167 


.000034 
.000033 
.000033 

a 

.000084 


.000034 
.000200 
.002200 
.001000 
.001000 


.001000 
.000667 
.001000 
.001000 
.001267 
.001333 
.001000 
.001333 
.001267 
.001183 
.001267 
.003167 
.003100 
.003238 
.003300 


.004334 


.006567 

.007600 

.012500 

.0247 

.0500 


Feniijin«iit 

Mfc. 


Ineh. 

0. 

0. 

0. 

0. 


.000067 


.000067 


.000233 


Sacoenive 

pennMMDt 

set. 


hkeh. 


.000166 


Benutfks. 


iBttldlOML 


Elastic  limit. 


Tensile  strength. 

Load  at  time  of  rnptnre. 


General  nmmarjf. 


.pounds. 


83,080 

44.000 

0.2883 

.001367 

.164 

40.7 

_ neck 

^9M^^^  rop*«^  - 1* i>«*^ V V-.V-V.'." " V.V-V. - *»«•  ^^ ^y 

.^««inoEs  «^      ^  aKO*t«?,5JJ2f^ ...'."l... "'4*.  "-l'*  "-Vi 


Sf'^^'trSSSaoS^tochoforigifuasiSJtion do 

Aitio  tfmi^  P^X.*3rS>t0r  rapture ™«" 

a»H»»*«w*??S«SSSSerstr«in  at  elastic  limit do.. 

fi55:ti)a»,p«J,toS.SMrt  point  of  rnptnre do...        .M 

S^  IS  sss?^' wJ««^.  per  c«»^^^^^  ,t 


^U,.et*-rof^^^^ 


218 


TESTS   OF   IRON  AND   STEIIl. 


Marks,  ^[^ 

Diameter,  '^564. 

Sectional  area,  .25  square  inch 


No.  934 


Applied  loads. 


Totftl. 


Persqnwe 
inon. 


Eloneation 
per  uoh. 


SnooeMive 
elongation 
per  Inob. 


Pemuoient 

set. 


Saooeuive 
permanent 

set. 


Bemarks. 


Poundi. 
260 
1,2S0 
2.500 
8,750 
5,000 
e,250 
7,600 
8,760 
0,000 
0,250 
9,500 
0,750 
10,000 
10,250 
10,500 
10.750 
11,000 
11,360 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
18,000 
13,250 
18,600 
18,760 
14.000 
14,250 
14,500 
14,750 
16,000 
1^600 
10,000 
18,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,600 
20.000 
20,360 
17.700 


Pounds, 
1,000 
6.000 
10.000 
16,000 
20,000 
26,000 
80,000 
35,000 
86,000 
37,000 
38.000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
48,000 
47,000 
48,000 
49.000 
50,000 
61,000 
52,000 
63,000 
54,000 
65,000 
56,000 
67,000 
68,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
81,440 


Inch. 
0. 

.000133 
.000267 
.000483 
.000600 
.000767 
.000933 
.001100 
.001183 
.001167 
.001200 
.001233 
.001267 
.001833 
.001367 
.001400 
.001567 
.002767 
.004933 
.005038 
.006938 
.007838 
.009000 
.000767 
.010600 
.  011367 
.012333 
.013600 
.015000 
.016200 
.017467 
.018700 
.020233 
.023167 
.036167 
.029500 


.038167 


.049333 

.060200 

.073000 

.0933 

.1400 


Inch. 
0. 

.000183 
.000184 
.000166 
.000167 
.000167 
.000166 
.000167 


.000034 
.000038 
.000088 
.000034 
.C00066 
.000034 
.000088 
.000167 
.001200 
.002166 
.001000 
.001000 
.000900 
.001167 
.000767 
.000833 
.000767 
.000066 
.001207 
.001400 
.001200 
.  001267 
.001233 
.001533 
.002084 


.003333 

.  004333 

.004334 

.004860 

.006500 

.010867 

.012800 

.02(^8 

.0467 


Inch, 

a 

0. 
0. 
0. 
0. 
0. 
0. 
.000038 


Inch. 


Initial 


.000088 


Elastio  limit. 


.001400 


.001867 


.007138 


.006783 


Tensile  strength. 
Load  at  time  of  rapture^ 


General  eummary. 

Tensile  strength  per  Inch  of  original  seotion pounds..    81,440 

Elastio  limit  per  aqnare  inch  of  original  section do 43,000 

Elongation  per  inch  after  rapture inch..    0.2233 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001406 

Beduction  in  diameter  at  point  of  raptare do 151 

Bedaction  in  area  after  rapture,  per  oentam  of  original  section 47.3 

Postdon  of  rapture — ".Sftomneck 

Character  of  broken  surfkoe —  silky 

Elongation  of  inch  seoUons.^ ".41*,  ".15,  ".U 
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BTiI 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Peraqnare 


raqiuu 
ixwb. 


Elongation 
per  inch. 


Sacoeaaive 
elongation 
per  ^oh. 


Permanent 


SncoeaaiTe 
permanent 


Bemarka. 


PoiMMb. 

250 

1.200 

2,500 

8,750 

5.000 

0,260 

7,500 

8,750 

0,000 

0,250 

9;  600 

0,750 

10,000 

10,250 

10,50) 

10,750 

11,000 

11.250 

11,500 

11,750 

12,000 

12,250 

12,500 

12;  750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14.750 

15,000 

15^500 

18.000 

16,500 

17,000 

17.600 

18.000 

18,500 

18^000 

15^600 


Pcunds, 
1,000 
5.000 
10,000 
15,000 
20,000 
25,1100 
33,000 
35.000 
88,000 
37,000 
88.000 
30,000 
40,000 
41,000 
42,000 
43.000 
44.000 
45.000 
40,000 
47.000 
48,000 
48.000 
60.000 
51.0CO 
52,000 
53,000 
54.000 
55.000 
56,000 
67.000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
7i400 


Inch. 
0. 

.000188 
.000300 
.000433 
.000600 
.000767 
.000033 
.001067 
.001100 
.001167 
.001233 
.001300 
.001467 
.002100 
.002667 
.003700 
.005233 
.006133 
.007767 


.010000 
.011^33 
.012683 
.013267 
.014400 
.015033 
.017900 
.010500 
.  021200 
.022767 
.024767 
.026400 
.028667 
.033000 
.039488 
.045000 
.053000 


.0887 
.1300 
.1600 


Inch. 
0. 

.000133 
.000167 
.000133 
.000167 
.000167 
.000166 
.000134 
.000033 
.000067 
.000066 
.000067 
.000167 
.000633 
.000567 
.001033 
.001533 
.000900 
.001634 
.000833 
.001400 
.001283 
.001400 
.000634 
.001133 
.001633 
.001967 
.OOfOOO 
.001700 
.001567 
.007000 
.001633 
.002667 
.004333 
.006433 
.005567 
.006000 
.01033J 
.023367 
.0438 
.0300 


Ineh. 


IfUh. 


Initial  load. 


.000033 


.000267 


Slaatio  limit 


.004507 


.004800 


.010767 


Tenaile  strength. 
Load  at  time  of  mptnre. 


General  eummary, 

Soeeille gravity 7.8601 

Haidneaa 12l78 

Tensile  strength,  per  square  inch  of  original  section pounds..    74,400 

Elastio  limit,  per  square  inch  of  originalsection do —    39,000 

Slohgation  per  inch  after  rnptaru inch..    0.2333 

Xlongation  per  inch  under  strain  at  elastic  limit do 001300 

Redaction  in  diameter  at  point  of  ruptnre do 184 

Bednotlon  in  area  after  mptnre.  per  centam  of  original  section 54.6 

Position  of  mptnre ".65fhmineck 

Character  of  broken  anrfluw silky 

Elongation  of  inch  aeetloiia ".  42*, ".  18, 'M5 
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Marks,  |57o 


Ko.  943. 


Diameter,  '^664. 

Sectional  area,  .25  square  inch. 


AppUed  loads. 

Elongation 
per  Inch. 

Saccessive 
elonfcation 
per  inch. 

Permanent 
set. 

Succesttve 

permanent 

set. 

Bemarks. 

Total. 

Per  square 

Pounds. 

250 

1,250 

2,600 

8,760 

6.000 

6,250 

7,500 

8,750 

9,000 

9,250 

9,600 

9,750 

10,000 

10,250 

10,600 

10,750 

11,000 

11,250 

11,600 

11,750 

12,000 

12,250 

12.600 

12.750 

13,0C0 

18,250 

13,500 

13,750 

14,000 

14,250 

14.600 

14,750 

15,000 

15,500 

16,000 

16,600 

17,000 

17,500 

18,000 

18,500 

18.810 

15,000 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
80,000 
85,000 
86,000 
37,000 
88,000 
39.000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55.000 
56,000 
57,000 
58.000 
59,000 
60.000 
62,000 
64,000 
66,000 
68,000 

.     70,000 
72,000 
74,000 
75,240 

Inch. 
0. 

.000067 
.000233 
.000400 
.000567 
.000733 
.000900 
.001033 
.001067 
.001100 
.001133 
.001200 
.002233 
.003400 
.004533 
.005567 
.006600 
.007767 
.009500 
.009883 
.010067 
.012600 
.013833 
.  014700 
.015600 
.016733 
.018700 
.020267 
.021000 
.023433 
.025233 
.026667 
.028900 
.033167 
.039567 
.045000 
.052833 
.061667 
.071838 
.0967 
.1438 

Inch. 
0. 

.000067 
.000160 
.000167 
.000167 
.000106 
.000167 
.000133 
.000034 
.000033 
.000033 
.  000067 
.  00003:) 
.001167 
.001133 
.001034 
.001033 
.001167 
.001733 
.000333 
.001134 
.  001633 
.  001238 
.0C0867 
.000900 
.001133 
.001067 
.001567 
.001633 
.001533 
.001800 
.001434 
.002233 
.004267 
.006400 
.005433 
.007833 
.008834 
.  010166 
.024867 
.0466 

Inch.' 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initialload. 
Elastic  limit. 

.000933 

.000933 

006233 

.005300 

.012067 

.005834 

Tensile  strength. 
Load  at  tune  of  rapture. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section poun<U  .    75i,240 

Blastio  limit  per  sqoAre  inch  of  original  section do 88.000 

Elongation  per  inch  aftermptnre inch..    a2337 

Elongation  per  inch  under  strain  at  elasUo  limit do 0011S3 

Kednction  in  diameter  at  point  of  rupture do 164 

Redaction  In  area  after  rupture,  per  centum  of  original  section 49.7 

Position  of  rupture ".75Ax»mn^k 

Character  of  broken  sUrflMe tilkv 

Elongation  of  inch  sections '. ".44%  ".14,  ".10 


TESTS   OF   IRON  AKt>   STEJfiL. 


^21 


No.  944. 


Marks  i?S»^ 

Diameter,  '^563. 

Sectional  area,  .25  square  inch. 


Applied  kads. 


TotiJ. 


PerMnue 


iTMnu 
inGA. 


Ptoimdf. 

250 
1,250 
2,S00 
3.750 
5,000 
0»250 
7,500 
8.750 
9.000 
91230 
9^500 
9,790 
10.000 
10,250 
10,600 
10,790 
11.000 
11,250 
11.500 
11,750 
12.000 
12.250 
12.500 
12,750 
13,000 
13^250 
13,500 
13^750 
11,000 
14,250 
14,500 
14.750 
15,000 
i  15.500 
I  18,000 
I  111500 
,  17.000 
17.500 

I  laooo 

13^900 

I  i3;f«o 

I    15^900 


iViMKlf. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30.000 
35,000 
30,000 
37,000 
38,000 
39,000 
40,000 
41.000 
4^000 
43,000 
44,000 
45.000 
40,000 
47,000 
4«,000 
40,000 
50,000 
61,000 
52,000 
53,000 
51,000 
55,000 
56^000 
57,000 
58,000 
59,000 
00,000 
62.000 
64,000 
OO^CHN) 
68,000 
70.000 
'  72,000 
74.000 
74,560 


EInintion 
per  inch. 


Inch. 
0. 

.000133 
.000267 
.000400 
.000538 
.000007 
.000807 
.001033 
.001067 
.001133 
.001300 
.002267 
.003367 
.004200 
.005483 


Saooeesive 
eloBfEAtSon 
permch. 


.007433 
.008400 
.010167 
.010733 
.012000 
.013267 
.014500 
.015600 
.001608 
.018383 
.020000 
.021800 
.023467 
.026138 
.027133 
.028800 
.033467 
.087600 
.042267 
.048967 
.058167 


.0000 
.1233 
.1683 


Inch, 

0. 

0.000133 
.000134 
.000133 
.000138 
.000184 
.000200 
.000166 
.000084 
.000066 
.000167 
.000907 
.001100 
.000833 
.001283 

•  .000500 
.001500 
.000067 
.001767 
.000566 
.001267 
.001267 
.001283 
.001100 
.001833 
.001400 
.001667 
.001600 
.001667 
.001666 
.002000 
.001667 
.004667 
.004133 
.004667 
.006700 
.000200 
.011833 
.0205 
.0833 
.0400 


Permanent 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.001967 


docceMive 
permanent 

set. 


Inch. 


.001934 


.012600 


.004966 


Bemarks. 


Initial  load. 


Elaatic  limit 


.005667 


Tenaile  strength. 
Load  at  time  of  niptnre. 


General  summary* 

Teaafle strci^gth ponnda..    74,560 

""    "  "  lit,  per  aqnareinoh  of  original  section do 37,000 

I  per  Inch  after  nxptore inch..    0.2700 

J  par  ineh  nnder  atrain  at  elastic  limit do 001138 

lindiamet^fttpointofmptnre do 103 

I  In  area  after  mptnre,  per  centnm  of  original  section 57.0 

rMlflwi  nriiijiliiifi ".76  ftom  middle  of  stem 

ChincterefbfiokeoaaHiMe : silky 

loflBchaeetkma ".42*,  ".25.  ".14 
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TESTS.  OF  IBON  AND   STEEL. 


Marks,  ^^,i 

Diameter,  '^564. 

Sectional  area,  .25  square  inch 


No.  946. 


Applied  loads. 

Slonsation 
permch. 

SnoceMive 
elonntion 
per inch. 

Penuanent 
set. 

SacoesBlTe 

pennaoent 

Bet 

Bemaika. 

Total 

Persqiiare 
inch. 

Pounds, 
260 
1,260 
2,500 
8.750 
6.000 
6,250 
7,500 
8.750 
9.000 
9,250 
9.500 
9.750 
10.000 
10.250 
10.500 
10.750 
11.000 
11.250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14.250 
14,500 
14.750 
15,000 
15,500 
16.000 
10,500 
17.000 
17,500 
18,000' 
18,600 
19.000 
19.600 
19.820 

Pounds, 
1.000 
5.000 
10.000 
15..000 
20.000 
26.000 
80.000 
85,000 
36,000 
37.000 
88,000 
80,000 
40,000 
41,000 
42,000  ' 
43.000 
44.000 
45.000 
46,000 
47,000 
48.000 
49,000 
50,000 
51.000 
62.000 
53.000 
54.000 
55.000 
56.000 
57.000 
58.000 
59.000 
60.000 
62.000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
TO.  000 
78.000 
79,280 

Ineh, 
0. 

.000183 
.000267 
.000400 
.000667 
.000788 
.000900 
.001088 
.001067 
.001100 
.001188 
.  001167 
.001200 
.001288 
.001267 
.001833 
.001867 
.001367 
.001400 
.001538 
.003383 
.005833 
.007067 
.008400 
.009300 
.010400 
.011738 
.012733 
.014200 
.015967 
.018567 
.020500 
.021633 
.024000 
.027667 
.031833   V 
.036833 
.042833 
.048733 
.058667 
.  071 000 
.0967 
.1567 

InOL 

0. 

.000133 
.000184 
.000133 
.000167 
.000166 
.000167 
.000183 
.000034 
.000038 
.000033 
.000084 
.000088 
.000033 
.000084 
.000066 
.000034 

0. 

.000033 
.000138 
.001800 
.002500 
.001234 
.001888 
.000900 
.001100 
.001838 
.001000 
.001467 
.001767 
.002600 
.001988 
.001133 
.002367 
.003667 
.004166 
.005000 
.006000 
.005000 
.000934 
.011333 
.0267 
.0600 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initialload. 
Elaatio  limit. 

Tenidle  Btrangth. 

0. 

0. 

.005367 

.006867 

General  aummary. 

Specific  gravity 7.8664 

Hardness 14.06 

Tensile  strength  per  sqaare  inch  of  original  section poonds..        79^280 

Blastic  limit,  per  square  inch  of  original  section do  ...        4d.O00 

Elongation  per  inch  after  mpture inch..        0.2267 

Elongation  per  inch  under  strain  at  elastic  limit do QO14O0 

Reduction  in  diameter  at  point  of  rupture « do....  .114 

Seduction  in  area  after  rupture,  per  centum  of  original  section 41.9 

Position  of  mpture ".87  fhmi  middle  of  stem,  obUqoe 

Character  of  broken  surftkoe granular  60  per  oent. ;  silky,  60  per  cent. 

Elongation  of  inch  sections ".10,  ".84%  ".15 


TESTS   OF  IBON  AND   STEEL. 
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Marks,  3^^7o 

Diameter,  ''.664. 

Sectional  area,  .25  sqaare  inch. 


No.  946. 


EloBfeatiMi 
perinob. 

SaccessiTe 
elongAtioii 
per  inch. 

FermMient 
set. 

SacoeBsive 

ItomarkB. 

TotaL 

PersmiAie 

Pomtdt, 
250 
1,230 
2,500 
3,750 
5,000 
8,250 
7,500 
8,750 

Pmmdt, 
1,000 
5^000 
10,000 
15^000 
20,000 
25,000 
30,003 
85,000 
80^000 
87,000 
88,000 
39,000 
4Q.O00 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47.000 
48,000 
49.000 
50,000 
51.000 
52.000 
53,000 
54,000 
65,000 
58,000 
67.000 
58,000 
69,000 
80,000 
63,000 
84,000 
88,000 
88,000 
70,000 
72,000 
74,000 
78,000 
78,000 
79,640 

JfidL 
0. 

.000138 
.000283 
.000400 
.000567 
.000733 
.000900 
.001067 
.001100 
.001188 
.001187 
.00120C 
.001233 
.001267 
.001333 
.001487 
.004233 
.005300 
.000600 
.007167 
.008167 
.009800 
.010867 
.011167 
.012600 
.013333 
.015C00 
.016533 
.017833 
.019038 
•  020238 
.021400 
.023333 
.027067 
.030667 
.  0.14700 
.138000 
.043833 
.050000 
.060333 
.072167 
.0033 
.1433 

ImOL 
0. 

.000133 
.000100 
.000167 
000167 
.000168 
.000167 
.000167 
.000088 
.000038 
.000034 
.000033 
.000033 
.000034 
.000086 
.000134 
.002766 
.001067 
.001300 
.000567 
.001000 
.001133 
.001087 
.000800 
.001433 
.000733 
.001667 
.001533 
.001800 
.001200 
.001200 
.001167 
.001033 
.003734 
.003600 
.004033 
.003300 
.005383 
.008687 
.010333 
.011834 
.021133 
.0500 

IfUh, 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initialliwd. 
BiMtio  limit 

Tentfle  stroDgth. 
Load  at  time  of  nipia^ 

1      9.000 

9,250 
9,600 
9,750 

10,000 
10,250 

0. 

10,500 
10,730 

11,000 

11,230 
11  500 

.003733 

.008738 

11.730 

12,000 
12,250 
121,500 
12,750 
13,000 
13,S50 
13,500 
13,750 
14,000 
14.250 
14,500 
14,756 
15.000 
15,500 
18.000 
18^500 
17.000 
17,500 
18,000 
18,600 
19,000 
19,500 
19,910 
17,000 

.008467 

.004784 



General  tummary. 

Tensile atrength per sqnaro inch  of  oriirinal  eection pounds..     79,640 

Slastio  limit  per  square  inch  of  orlgioal  section do...    42,000 

jElonfcation per iacn  after mptore inch..    0.2400 

Slongatian  per  inch  nnder  strain  at  elasMclimit do...  .001338 

Sedaetion  in  diameter  at  point  of  mptore do...       .164 

Badaotion  in  area  after  mptare,  per  centum  of  original  section 49.7 

Position  of  rupture ".5fh>m  middle  of  stem 

Charaeter  of  broken  snrfiMe silky 

elongation  of  inoh  sectkma ".l9,".88*/'.16 
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TESTS  O^  l&OK  AND  STE£L. 


No.  947. 
Marks,  i^fi^ 
Diameter,  '^664. 
Sectional  area,  .25  sqnare  inch. 


Elo&ntioii 
per^oh. 

SnooeselTe 
elongation 
periuch. 

Femument 
aet. 

SaooeaalTe 

• 

Semarka. 

TotoL 

Per  square 
inofa. 

Pound». 
260 
1,250 
2,600 
8»760 
6,000 
0,260 
7,600 
8,760 
9,  MO 
9,260 
9,500 
9,760 
10.000 
10,260 
10,500 
10.750 
11,000 
11,260 
11,600 
11,760 
12,000 
12.250 
12,500 
12,760 
18,000 
18,260 
18,600 
13.760 
14,000 
14,250 
14,600 
14,750 
15.000 
16,600 
10.000 
10,600 
17,000 
17,600 
18,000 
18,600 
19,000 
19,600 
19,810 
17,200 

Paundt, 
1,000 
6.000 
10,000 
16,000 
20,000 
26,000 
80,000 
85.000 
80.000 
87,000 
88,000 
89,000 
40.000 
41,000 
42,000 
43,000 
44,000 
4^000 
40,000 
47,000 
48.000 
49.000 
60,000 
51,000 
52,000 
68,000 
64.000 
65,000 
66,000 
57,000 
68,000 
59.000 
00.000 
02.000 
04,000 
06.000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
79,240 

IndL 
Ol 

.000188 
.000267 
.000400 
.000600 
.000783 
.000900 
.001007 
.001067 
.001100 
.001183 
.001107 
.001200 
.001288 
.001300 
.001688 
.002638 
.008407 
.005233 
.006900 
.000900 
.007800 
.009288 
.009983 
.010807 
.011800 
.018338 
.014500 
.015933 
.017067 
.018338 
.019838 
.021600 
.026000 
.029838 
.032338 
.036007 
.042167 
.048883 
.067500 
.008888 
.0900 
.1833 

0. 

.000188 
.000184 
.000188 
.000200 
.000188 
.000107 
.000107 

0. 

.000038 
.000088 
.000034 
.000038 
.000038 
.000007 
.000288 
.001100 
.000884 
.001766 
.000067 
.001000 
.000900 
.001488 
.000700 
.000934 
.000988 
.001588 
.001107 
.001483 
.001184 
.001266 
.001600 
.001007 
.003600 
.008888 
.008600 
.004884 
.005600 
.006106 
.009107 
.010838 
.021087 
.0438 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

JndL 
0. 

Initial  load. 
maaHfillmtt. 

Tenafle  atrancth. 
Load  a*  time  of  rapture. 

0. 

.001938 

.001988 

.007400 

.006407 

GenereU  eummary. 

Tensile  strength  per  square  inch  of  original  section ^ poonda..    70i,d4O 

Elastic  limit  per  sonare  inch  of  original  section do....    42,009 

Elongation  per  inch  after  mptnre inch..    OlIOOO 

Elongation  per  inch  under  strain  at  elastic  limit do 001109 

Redaction  in  diameter  at  point  of  rapture do 114 

Seduction  in  area  after  rupture,  per  centum  of  original  section 41.9 

Position  of  rupture ".7  from  mJddle  of  atom 

Character  ofrbiokensnr&ce granular,  60  per  cent  i  ailkr,  00  per  eeat. 

Elongation  of  inch  sections ^7. TT^Jl*,  ".17,  "ilO 


Marks,  ^^^ 


TESTS   OF   IRON   AND   STEEL. 

Tube  No.  31.— 8''  Converted  Rifle. 
No.  824. 
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B  Ti  I 

Diameter,  ''.564. 

Sectional  area,  .25  sqnare  inch. 


Applied  loads. 


ToteL 


Per 


raqosre 
incn. 


Elongation 
permch. 


Soeoeaahre 
elongation 
perlnoh. 


Permanent 
aet. 


Saooeaalre 
permanent 

aet. 


Bemarka. 


1,250 
2,500 
8,750 
fi,000 
8,250 
7,500 
8.750 
0,000 
&250 
0,500 
0,750 
10.000 
10.260 

lasoo 

10,750 
11,000 
11,250 
11,500 
11,750 
li,000 
12,250 
12,500 
12,750 
13,000 
13.250 
13.500 
13,750 
14,000 
14,250 
K500 
14,750 
15,000 
15^600 
18.000 
16,500 
17,000 
17,500 
18,000 
18.000 
15^200 


PiNMub. 
1,000 
5,000 
10,OCO 
15,000 
20,000 
25,000 
80,000 
85^000 
86,000 
87,000 
88,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45^000 
46.000 
47,000 
48,000 
40,000 
60,000 
51,000 
52,000 
53,000 
54,000 
55,000 
68,000 
57,000 
58,000 
58,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
73,000 
72,240 


IndL 
0. 

.000000 
.000133 
.000300 
.000467 
.000633 
.000600 
.001033 
.0C1367 
.0C1967 
.002063 
.003500 
.004000 
.005788 
.006667 
.001667 
.009367 
.010467 
.012000 
.  013200 
.014600 
.015833 
.017533 
.010000 
.020333 
.021667 


.025667 
.028000 
.030000 
.032667 
.034667 
.037883 
.043733 
.051667 


.078000 
.0833 
.1333 
.1667 


InOL 
0. 

.000000 

.000183 

.000167 

.000167 

.000166 

.000167 

.000238 

.000334 

.000600 

.000966 

.000G67 

.001400 

.000883 

.000084 

.001000 

.0C1700 

.001100 

.001588 

.001200 

.001400 

.001233 

.001700 

.001467 

.001333 

.001334 

.002166 

.001834 

.002333 

.002000 

.002667 

.002000 

.003166 

.005900 

.007934 

.011666 

.014667 

.0153 

.0400 

.0334 


IndL 
0. 
—.000083 


—.000033 
—.000083 
—.000033 
—.000033 
—.000038 


Inch, 
0. 

—.000033 
0. 
0. 
0. 
0. 
0. 
0. 


Initialload. 


ElMtlo  limit 


.003600 


.003688 


.009333 
.A 


.  015700 


.006767 


Tensile  atrenp[tb. 
Load  at  time  of  mptnre. 


General  sumnuiry. 

SpecUlciCTayity 7.8618 

HardDess 11.  a3 

Tensile  strength  per  sqnare  inch  of  original  section I>oands..    72,240 

Elastic  limit  per  sqnare  ineh  of  orifi^lnar  section        « do 35,000 

Elongation  per  inch  after  raptare inch..    0.2600 

£loogation  per  inch  under  strain  at  elastic  limit do 001033 

Kednction  in  diameter  at  point  of  mptnre do 134 

Bcduction  in  area  after  mptore,  per  eentom  of  original  aectlon 41.9 

Position  of  mptaro 1"  fimn  necic  oblione 

Character  of  broken  snrfaee dull,  silky 

Elongation  of  inch  sections "  «6*, ".  28,  ".  10 

S.  Ex.  36 15 
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TESTS  OF  IBON  AMD  STEEL. 


No.  826. 
Marks,  ^Sv> 
Diameter,  "M3. 
Sectional  area,  .26  sqnaie  inch. 


Slongation 
perlnoh. 

Saoceaitve 
eloBiratioii 
p«T  inch. 

Pennanent 
set. 

Snooeaaive 
pennaoent 

aet 

Bemarka. 

Total 

FeraqoAre 
inch. 

Poundt. 

250 

1,250 

2,600 

8.750 

5,000 

0,250 

7,500 

8,750 

9,000 

9,250 

9,500 

9.750 

10.000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

,    11,750 

1^000 

;    12,250 

1    12.500 

,    12,750 

1    13,000 

1    13.250 

'    18,500 

18,750 

14,000 

14.250 

14,500 

14,750 

]^000 

15,500 

10.000 

16,500 

17,000 

17,500 

18.000 

18,500 

18,520 

16.100 

Paundt. 
1.000 
5.000 
10,000 
15^000 
20,000 
25,000 
80.000 
85.000 
86.000 
87.000 
88,000 
89,000 
40.000 
41.000 
42,000 
43.000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
60.000 
51,000 
52,000 
53,000 
54.000 
55.000 
50,000 
57,000 
58,000 
59,000 
00.000 
02.000 
04,000 
66,000 
68.000 
70,000 
72,000 
74.000 
74.080 

Inch. 
0. 

.000100 
.000238 
.000400 
.000507 
.000788 
.000900 
. 001100 
.001807 
.001800 
.002900 
.003788 
.004733 
.005767 
.006938 
.007800 
.009067 
.  010167 
.  011388 
.012267 
.  013833 
.015033 
.016733 
.017667 
.019167 
.020833 
.022467 
.023938 
.020100 
.028000 
.030283 
.032000 
.034667 
.089667 
.046667 
.053333 

.075833 
.095000 
.1400 

IndL 

0. 

.000100 
.000188 
.000107 
.000107 
.000100 
.000167 
.000200 
.000207 
.000488 
.001100 
.000888 
.001000 
.001034 
.001106 
.000807 
.001207 
.001100 
.001166 
.000934 
.001666 
.001100 

• .  001700 
.000984 
.001500 
.001066 
.001034 
.001466 
.  002167 
.001900 
.002238 
.001767 
.002867 
.005000 
.007000 
.000666 
.010000 
.012500 
.019107 
tuan 

IndL 
0. 
0. 
0. 
0. 
0. 

.000038 

!  000100 

Initial  iMd. 
Elaatto  limit 

"Vooodw" 
a 

.000007 

.008488 

.008888 

.008467 

.005034 

.014007 

.000800 

1 

1 

, 

1 

1 

.1700        !      .0300 

Load  at  time  of  rupture. 

i 

General  eumnary, 

TenaUe  strength  per  aqoare  inch  of  orisinal  aeotion poonda..    74.080 

Elastic  limit  per  aqoare  inch  of  original  aeotion do —    85.000 

Elongation  per  inon  after  raptnre inch..    0.2007 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001100 

Rednotion  in  diameter  at  point  of  mptnre do 14S 

Red  action  in  area  after  raptnre.  per  cen  tam  of  original  section 44.6 

Position  of  rnptare t ".60  from  middle  of  stem,  oblique 

Character  of  broken  anrfkce dull,  aiikv 

Elongation  of  Inch  aecttona ".22,  ".41*.  'M7 
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i:.:ihs, 


If  o.  826. 

RT3I 

li  Is  M 

i>i;iiiK*ter,  ".563. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Per  square 


ersqni 
inch. 


Elooicatkm 
per  inch. 


Svocessive 
elongation 
per  inch. 


Permanent 
set. 


SneoeaslTe 

permanent 

set. 


I^oundt. 

250 

1,250 

2,500 

8,750 

5^000 

8,250 

7.500 

7.750 

8,000 

8,250 

8,500 

8,750 

9.000 

0.250 

0,600 

0,750 

10,000 

10.250 

10.500 

10,750 

11,000 

11,250 

11,500 

11,750 

12;  000 

12.250 

12,500 

12,750 

13,000 

13.250 

13.500 

13,750 

14,000 

14,250 

14.600 

14.750 

UOOO 

15.500 

10,000 

11.500 

17,000 

17,500 

17.900 

15,800 


Pounds, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33.000 
84,000 
35.000 
38.000 
37.000 
88,000 
39,000 
40.000 
41.000 
42.000 
43.000 
44,000 
45.000 
48.000 
47.000 
48,000 
40,000 
50.000 
51,000 
52.000 
53.000 
54.000 
55.000 
56,000 
57,000 
58.000 
59,000 
60.000 
62,000 
64.000 
66,000 
68,000 
70.000 
71.810 


Inch, 
0. 

.000133 
.000267 
.000400 
.000600 
.000733 
.000938 
.000967 
.001000 
.001033 
.001100 
.001200 
.002700 
.004000 
.005033 
.005600 


.007467 
.008367 
.009933 
.  011167 
.012333 
.013733 
.015000 
.016467 
.017867 
.019333 
.021000 
.022667 
.024000 
.026067 
.027700 
.030133 


.034367 
.a'H)667 
.040000 
.046333 
.054333 


.079667 

.1000 

.1600 


Inch. 
0. 

.000133 
.000184 
.000133 
.000200 
.000133 
.000200 
.000084 
.000038 
.000033 
.000067 
.000100 
.001500 
.001300 
.001033 
.000567 
.001333 
.000534 
.  001100 
.001366 
.001234 
.001166 
.001400 
.001267 
.001467 
.001400 
.001466 
.001667 
.001667 
.001333 
.002067 
.001638 
.002438 
.002100 
.002134 
.002300 


.006333 
.008000 
.009000 
.016334 


.0600 


Inch. 
0. 
0. 
—.000033 
—V  000033 
—.000038 
.000000 
.000000 


IneK, 


Initial  load. 


-V  000088 
0. 
0. 
.000038 

0. 


.000167 


.000167 


.005438 


Elasticlimit. 


Tensile  strengtli. 
Load  at  time  of  rapture. 


General  9ummary, 

Tensile  strength  per  square  Inch  of  orlfflnal  section pounds..    71,840 

Elastic  limit  per  square  inch  of  original  section do....    8^000 

Elongation  per  inch  after  rupture inch..    0.2467 

Elongation  per  inch  under  strain  at  elasticlimit do OOUOO 

BeducUon  in  diameter  at  point  of  rupture do 188 

Reduction  in  area  after  rupture,  per  centum  of  original  section 41.9 

Position  of  rupture ".8  fivm  middle  of  stem 

Character  of  broken  surface afiky 

1  of  inch  sections — *'.17,  ".40*,  ".17 
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Diameter,  '^564. 

Sectional  fffea,  J25  sqaare  inch. 


No.  827. 


Applied  loadfl. 


TotaL 


Fersoaare 


Compres- 

■ionper 

Inott. 


SnooessiTe 

oompros- 

slonper 

loon. 


FennADent 


SnooMiiTe 
penuaaent 


POttlWff. 

250 
1.2!^ 
2,800 
3,750 
5.000 
6.250 
7,600 
8,760 
9.000 
9,250 
9.600 
9,750 
10.000 
10,250 
10,600 
10,750 
11,000 
11,250 
11,500 
U,750 
12,000 
12,250 
12,600 
12,750 
13,000 
13.250 
18,600 
18,750 
14,000 
14,250 
14,600 
14,750 
16^000 
15,600 
10.000 
10,500 
17,000 
17,600 
18,000 
18,500 
19.000 
19,600 
20,000 
20,870 


Poundt. 
1,000 
6,000 
10,000 
15,00» 
20,000 
25,000 
80.000 
35,000 
86,000 
87,000 
88.000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
40,000 
47.000 
48,000 
40,000 
50,000 
61,000 
52,000 
68,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74^000 
76,000 
78^000 
80,000 
81,480 


Inch. 
0. 

.000138 
.000300 
.000433 
.000633 
.000767 
.000067 
.  001133 
.001167 
.001200 
.001233 
.001267 
.001300 
.001833 
.001433 
.001633 
.002000 
.002467 


.004867 
.005867 
.007000 
.007800 
.008700 
.009800 
.011200 
.012367 
.018367 
.014833 
.015967 
.017167 
.018500 
.021000 
.024333 


.032000 


.041333 
.047167 
.054667 
.065833 
.080000 
.1167 


Inch, 
0. 

.000188 
.000167 
.000188 
.000200 
.000134 
.000200 
.000166 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000100 
.000200 
.000367 
.000467 
.000866 
.000534 
.001000 
.001000 
.001183 
.000800 
.000900 
.001100 
.001400 
.U01167 
.001000 
.001466 
.001134 
.001200 
.001833 
.002500 


.004000 
.003667 
.004833 
.004500 
.005834 
.007600 
.011166 
.014167 
.0867 


Inch. 
0. 
0. 
0. 

a 

0. 

0. 

.000038 
.000067 


Inch. 


Initial  load. 


.000034 


.000067 


Elaatio  limit 


.001000 


.000988 


.005200 


.004200 


Tensile  ttrengOi. 


Creneral  summary. 

ISSSj;^!??.:;::::::::::::::::::::::::::::::::::::::::::::::::"  'ifS 

Tensile  stx^ngth  per  sqaare  inch  of  origintdsM       poands..     81.480 

Elastio  limit  per  sqnare  inch  of  original  section do 42,000 

Elongation  per  incJi  after  mptnre loch..    0.1400 

Elongation  per  inch  under  strain  at  elastio  list do 001433 

Reduction  in  diameter  at  point  of  mptare do u74 

Kedaction  in  area  after  raptore, per  oentom  of  original  section 24.0 

Position  of  mptnie '^8  from  neck 

Character  of  broken  snrfsce grannlar  00  per  cent.,  dull  silky  40  per  eeni 

Elongation  of  inch  sectioiia ".ai» 'Ul,  ".10 
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Marks*  kovo 

T'k^^ ^A. //e 


No.  828. 


Diameter,  J'56L 

Sectional  area,  J25  square  incb. 


jLppUad  loftdA. 


Tocia. 


Per 


r  square 
inoh. 


Elonntion 
perlnch. 


Siioo«88iTe 
elongation 
perlnch. 


Permanent 

■et. 


SneoewiTe 


250 
%tM 
2,fMW 
a,  750 

»»!2 

0.260 
7,600 
0^750 
0^000 
g^25P 
0,500 
Si  750 

idiooo 

10,250 
10.000 
1^750 
11,000 
11,250 
11,600 
11,750 
12,000 
12;  250 
li;600 
1Z7S0 
UkMI 
U250 
13,500 
ia»750. 
14»O00 
14,260 
14,500 
14,780 
15^000 
15b 600 
Ifl^OOO 
10,500 
17.000 
17.500 
101 000 
181000 
10,000 
10.500 
20^000 
21;  500 
21;  080 
18;«D0 


Poundf. 

IndL 

1,000 

0. 

6.000 

.000133 

10,000 

.000267 

15.000 

.000433 

20.000 

.000000 

25.000 

.000707 

80.000 

.000033 

35^000 

.001007 

36,000 

.001100 

87,000 

.001133 

88,000 

.001167 

88.000 

.001200 

40,000 

.001233 

41.000 

.001267 

42,000 

.001300 

43,000 

.001333 

44.000 

.001500 

46.000 

.001007 

40.000 

.002100 

47.000 

.002000 

48;  000 

.008500 

40,000 

-.004167 

60.000 

.005438 

61.000 

.000038 

62.000 

.007107 

58,000 

.008000 

54,000 

.008300 

65.000 

.010107 

50,000 

.011833 

67,000 

.012807 

68,000 

.013500 

02,000 
04,000 
00^000 
08^000 
70,000 
72,000 
74,000 

71;  000 

78;  000 
80,000 
82;  000 
83;  600 


JndL 
0. 

.000133 
.000134 
.000160 
.000107 
.000167 
.000160 
.000184 
.000033 
.000038 
.000084 
.000033 
.000038 
.000084 
.000088 
.000033 
.000167 
.000107 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Elastio  limit 


.000233 


.000283 


.014007 
.015807 
.018588 
.022400 
.026400 


.000900 
.000667 
.001260 
.000600 
.001184 
.000838 
.001300 
.000867 
.001160 
.001084 
.001138 
.001167 
.001200 
.002006 
.OO^tiWJ 


.003700 


.008407 


.081738 


.040883 


.002933 
.003400 
.004267 


.005834 
.007833 


.078338 
.1107 


.015000 


Teneile  strength. 
Load  at  time  of  rapture. 


General  eurnmarg. 


Tecsile  strenieth  per  square  inch  of  original  seotioii pounds..    83,600 

Eisttie limit  per  square  inch  of  original  section. .<. do....    43,000 

Eloqsstion  per  inch  after  rapture inch..    0.1600 

Booatiofl  per  inch  under  strain  at  elasticlimit do 001333 

IWocOoo  in  dUmcter  at  point  of  rapture. do....       .IQi 

SedocOon  in  are*  after  rupture,  per  centum  of  original  Motion 83.5 

TVwftfan  of  ruDtaie • • ".85  from  neck 

aSSirrf£SlSi*»flwe dnnrtlky.di^htgnnnUUoo 

"Hifrtfim  vt  hiiTh  »ccit1»iw • ".JS*,  ".U, ''.W 
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Marks,  HT.^ 

Diameter,  ''.663. 

Sectional  area,  .25  sqaare  inch. 


No.  829. 


AppUed  loads. 

per  inch. 

SacoesslTe 
elonffolion 
perlnch. 

Pennanent 
set 

Saocessive 

permanent 

set. 

Bemarlcs. 

Total. 

Per  sqaare 
inon. 

Poundt. 

250 

1,250 

2,600 

3.750 

6,000 

8,250 

7,600 

8,750 

9,000 

9.250 

9,600 

9,750 

10,000 

10.250 

10,600 

10,750 

11.000 

11,250 

11.500 

11,750 

12,000 

12,250 

12,500 

12,750 

18.000 

18.250 

13,500 

18.750 

14.000 

14,250 

14.500 

14.760 

16,000 

16.600 

16,000 

18,500 

17,000 

17,500 

18,000 

18,500 

19.000 

10.180 

17,700 

Poundi, 
1,000 
6.rH)0 
10,000 
16^000 
20.000 
25.000 
30,000 
85,000 
36.000 
87,000 
88,000 
89.000 
.      40,000 
41,000 
42,000 
48,000 
44.000 
45,000 
46.000 
47.000 
48,000 
49.000 
50,000 
51.000 
62,000 
63,000 
64,000 
66,000 
66,000 
67,000 
68,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
76,720 

Ineh. 
0. 

.000133 
.000267 
.000467 
.000638 
.000800 
.000967 
.001183 
.001233 
.001287 
.001800 
.001367 
.001433 
.001967 
,003733 
.005267 
.006400 
.007267 
.008400 
. 009167 
.010400 
.011367 
.012967 
.013600 
.016000 
.015933 
.017533 
.019200 
.020600 
.022033 
.023667 
.025333 
.027167 
.031200 
.036333 
.042000 
.047667 
.055500 
.068000 
.080000 
.1100 
.1638 

Inch. 
0. 

.000133 

.000134 

.000200 

.000166 

.000167 

.000167 

.000166 

.OOOluO 

,000034 

.000033 

.000067 

.000066 

.000534 

.001766 

.001534 

.001133 

.000867 

.001133 

.000787 

.  001283 

.000967 

.001600 

.000633 

.001400 

.000983 

.001600 

.001667 

.001400 

.001433 

.001634 

.001666 

.001834 

.004033 

.  0051213 

.005607 

.005667 

.007833 

.010600 

.014000 

.0300 

.0433 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 

Ineh. 
0. 

Initial  load, 
plastic  limit. 

'".' 000088" 

.000133 

.000100 

.005567 
4 

.005434 

.010067 

.005400 

Tensile  strengtli. 
Load  at  time  of  rapture. 

.  .. 

General  summary. 

Tensile  strength  per  sqaare  inch  of  original  section pounds. .    78,720 

Elastic  limit  per  sauare  inch  of  original  section do —    40.000 

Elongation  per  incD  after  raptaro inch..    Oi  22^ 

Elongation  per  inch  ander  strain  at  elastic  limit do  ...  .001433 

Redaction  in  diameter  at  point  of  mptnre do 133 

Redaction  in  area  after  raptare,  per  centam  of  original  section 41.9 

Position  of  rnptare .' ".85  from  middle  of  «tem 

Character  of  broken  sarfaoe .sQkv 

Elongation  of  inch  sections ".17,  ".»*,  ".15 


S  ' Corzz/07^^&4^  ^z!/^e 


jr^3e  *-^yh.i3^ 


c3c^^^::tl&^^^,crT.  tyjpe^^C^rt^^TjS- 


cT^'GzziS^Ze' 


SEx  36491 
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Marks,  nxti 

Diameter,  "ML 

SectioDal  area,  J25  sqaare  inch. 


JTo.  952. 


AppBed  loads. 

p«rinch. 

Sacoewlve 
elongatHm 
per^ch. 

PennmBttt 

Siiceeiiahre 

Benttka. 

ToUL 

^iSsr 

PbWMlfc 

250 

1,290 

2^900 

8.750 

6,800 

8.290 

7.900 

8.790 

0^900 

0.250 

0^900 

8.790 

10,000 

18^290 

10,900 

18,730 

11.000 

11.250 

11.900 

11.790 

12,000 

23,250 

12,900 

12.790 

PlMRdf. 

9.000 
10.000 
19.000 
20.000 
25.000 
80,000 
89.000 
88,000 
87,000 
38,000 
88.000 
40,000 
41.000 
42,000 
43,000 
44,000 
49.000 
48,000 
47,000 
48.000 
40l000 
90,000 
51,000 
92.000 
98.000 
94.000 
59,000 
58.000 
&7.000 

5a  000 

80,000 
80.000 
82,000 
04.000 
88.000 
88.000 
70,000 
72,000 
74.000 
70^000 
70^720 

InOL 
Oi 

.000188 
.000800 

.000187 

.000800 

.080887 
.001188 
.001187 
.001280 
.001288 
.801287 
.801&8 
.001887 
.001538 
.002087 

:S^ 

.008838 

.007800 

.006207 

.010838 

.011888 

.018000 

.013088 

.015C83 

.018787 

.018000 

.020000 

.020088 

.822888 

.024887 

.027000 

.080000 

.084888 

.088607 

.049388 

.094000 

.008838 

.081087 

.1300 

.1988 

a 

.000188 
.000187 
.000107 

InOL 

0. 

a 
a 

0. 

InOu 
Ol 

Initial  load. 
Xlaatleliiiit. 

Tensile  strengUi. 
Load  at  time  of  rnptnra. 

.000188 
.000187 
.000187 
.000100 
.000064 
.070038 
.000C33 
.000084 

a 

.000038 

.000038 
.000007 

.000084 



•■•■ 



.000084 

.000100 
.000584 

.002138 
.001807 
.001008 

.000100    1      .000088 

! 

.004400 

.004800 

.00O8r7 
.001487 
.001000 
.801500 
.001107 
.000083 
.001100 
.001784 
.001838 
.001400 

.010033 

.000688 

18,000 

181290 
181900 

i3;7iO 

H.00O 

14.290 
14,900 
14.790 
19^008 
15,500 
18,000 
18,950 
17.000 

.000838 
.001900 
.001884 
.002888 
.008000 
.004888 
.005284 
.005780 

.000833 
.018384 

* 

17.908 

UL008 

181,908 

181 008 

*" 

ISLttO 

.0488 

SSo 



1 

Omerdl 

TctaDs  stioMitft  per  sgnwe  ineh  af  original  section pminds..    78,720 

Dude  Isntt  per  square  inch  of  ori^Stnalseotloii do....    41,000 

fioofatfon  per IneD  after mptnre inch..    0.2400 

Kbzicatkiii  per  laeh  nsder  atraln  at  elastie  Unit do 001307 

BcdnctioBindittoeOeratpofntof  ntptoie do 154 

Bgdociioa Id  area aflsr luptiiJS,  per  ceptum  of  erigiaal aeetion 47.2 

FoaftioDofni|>tiire ".4ft«mneok 

GbacseMraC  broken  aoHlMa silky 
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TEStS  Of"  IRON  AND  8T££L. 


Marks, 


8T«i 
KTsO 

''.664. 


ISlo.  953. 


Diameter,  ''.504. 

Sectional  area,  .25  sqnare  inch. 


Appll 
TotoL 

edloada. 

Peraqiiare 
inch. 

SaooeflslTe 
fHangaiOon 

Pennanent 

Mt 

SnooMsive 
perauuieiit 

Mt. 

Bemarks. 

Pounds. 

260 

1,250 

2,500 

8,760 

5.000 

6.250 

7,500 

8.7S0 

9.00O 

9,260 

P600 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12.500 

12.750 

18,000 

18,250 

18,500 

18,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,500 

16.000 

16,500 

17,000 

17,500 

18,000 

18.500 

19,000 

19,350 

17,000 

Pound*. 
1.000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
86,000 
87.000 
88,000 
39,000 
40,000 
41,000 
42.000 
43.000 
44,000 
45,000 
46.000 
47,000 
48.000 
49.000 
50.000 
51.000 
62,000 
53.000 
64,000 
55,000 
56,000 
57,000 
68,000 
69,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
77,400 

IfUh, 

0. 

.000067 
.000267 
.000400 
.000600 
.000788 
.000938 
.001067 
.OOUOO 
.001100 
.001188 
.001167 
.001288 
.001800 
.008167 
.004183 
.005367 
.006467 
.007438 
.008100 
.009500 
.010400 
.011888 
.012788 
.018938 
.015167 
.016667 
.018267 
.020000 
.021338 
.022838 
.024600 
.026867 
.030000 
.034000 
.039333 
.045667 
.056000 
.0633 
.0767 
.0983 
.1500 

InOL 
0. 

.000067 
.000200 
.000188 
.000200 
.000183 
.000200 
.000184 
.000038 
0. 

.000038 
.000034 
.000066 
.000067 
.001867 
.000966 
.001284 
.OOUOO 
.000966 
.000067 
.001400 
.000000 
.001583 
.000800 
.001200 
.001234 
.001500 
.001600 
.001738 
.001838 
.001500 
.001667 
.002167 
.003383 
.004000 
.005338 
.006834 
.010333 
.0073 
.0134 
.0166 
.0567 

Inch, 
0, 
0. 
0. 
0. 
0. 
0. 
0. 

a 

IndL 
0. 

InitiAlload. 
ElMtio  limit. 

Tenalle  atrengtb. 
Load  at  time  of  ruptare. 

......p..... 

.000038 

.000038 

.004800 

.004767 

..... 

.010033 

.006288 

•*•>...«..•.. 

>•.... 

General  summary. 

Tensile  strength  per  aqaareinoU  of  ori^alaeoti  on poonda..    77, 4<H) 

Elasticlimitperaqoarelnohof  original  aection do 4U0QO 

Elongation  per  inch  after  mptore inch..    0.2300 

Elongation  per  inch  nnder  atrain  at  elaaticlimlt do 001300 

Redaction  in  diameter  at  point  of  mptare do 154 

Redaction  in  area  aftermptnre,  per  centom  of  original  aeetion ^ —       47.:! 

Poaitionof  raptare ".0  from  middle  of  stem 

Character  of  brolcenaorfhoe aiiky 

lof  inehaeotioaa - ".27».  " J0».  ".12 


TESTS  OF  IBON  AHD  STEEL. 
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Marks,  j/^J^ 


1^0.954. 


XUameter,  ^'.564. 
Sectional  area,  .25  sqaare  inch. 


Applied  loadA. 


XotaL 


J*«r  aqoJM-e 


illicit. 


J.€MM> 

tKOOO 

10,000 

IS^OOO 

Z0,000 

SS^OOO 

3tKO€fO 

39wOOO 

3ft,f^OO 

arr^ooo 

9S.OOO 
43,000 

5i>ooo 

^552 
-•^222 
-•'^•?22 

*«.22g 

02.  OOO 
&4^000 

^222 
^••^•22 
fi^-222 
^^•222 

CO,  OOO 

eo.ooo 

02.000 


per  inch. 


Inek. 

.000187 


.000600 


M^OOO 

w-ooo 

■"•222 
*'**222 

70*000 


.000633 
.001000 
.001167 
.001200 
.001287 
.001300 
.001387 
.001800 
.001388 
.006100 
.006088 
.007233 
.008787 


.010000 
.011833 
.012187 
.018733 
.016000 
.018187 
.017400 
.010087 
.020788 
.022188 


.026600 
.027087 
.028187 
.(MH^OO 


.056887 

.068838 

.072687 

.0087 

.1467 


SaooassiTe 
elonfcatioii 
per  inch. 


Inch. 
0. 

.000167 
.000166 
.000167 
.000187 
.000186 
.000167 
.000167 


.000067 
.000033 


.000233 
.000333 
.003187 
.000838 
.001300 
.001634 
.000660 
.000667 
.001833 
.000834 
.001666 
.001267 
.001167 
.001233 
.001067 
.001866 
.001400 
.001467 
.001900 
.001667 
.002100 
.004238 
.004000 
.006000 
.006667 
.008166 
.013834 
.024083 


Pwmaiieat 


InA. 


.000100 
.000100 


.007067 


.011887 


pennanent 


Inth, 


fiiithdlMd. 


XlMtSo  limit 


TeniOe  strength. 


^ 


Qmeral  tummary. 


_^.    __„^  acroJureinchoforiffliialMetion , pocmds. 

T^«"i*^ •^S*SL^2iSe  toch  of  origiaSl  eeetlan do... 

I  et  eloeticlimifc do.. 


?^  «^!XS  andflr  etrain  i 
V^.^!SLl!^SrHitnt  of 


„^^r  m^  poiat  of  ntptare 

^fter  roptme^  per  oentom  of  original  aeotion 


76,000 
30.000 
0.2200 
.001367 
.104 
3^5 
".  66  ftom  middle  of  stem 
grannlar  80  per  cent.,  dnll  allky  apot  20  per  cent 
.T. .VT, *ia*,  ".19,  «.  19 


.do.... 
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TESTS  OF  ItlON  AND  STfifiL. 


No.  966. 

Marks,  jII^^ 

Diameter,  /'564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 

m  An  *v*41  A« 

Sncoessive 
elongfttlon 
per  inch. 

Peanument; 
set 

Successive 
set 

BemarkB. 

Total. 

Per  square 
inch. 

per  inch. 

PoundM, 
250 
1,250 
2,600 
8.760 
5,000 
6,250 
7^600 
8,750 

£ooo 

0250 
9,600 
9,760 
10,000 
10,250 
10,600 
10,750 
11,000 
1    11,250 
ll,50a 
11,760 
UOOO 
12,250 
12,600 
12.760 
18,000 
1    13.250 
18,600 
13,750 
14,000 
14,250 
14,600 
14,760 
15,000 
15,600 
16,000 
16,500 
17,000 
17,500 
18^000 
18,600 
18,920 
16»700 

Pottndf. 
1,000 
5^000 
10,000 
16,000 
20,000 
25,000 
30,000 
85,000 
86,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
«    43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
40,000 
60,000 
51,000 
52,000 
53.000 
54,000 
66.000 
56.000 
67.000 
68,000 
69,000 
60,000 
62.000 
64,000 
66,000 
68.000 
70.000 
72,000 
74,000 
75,680 

Inch, 
0. 

.000167 
.000838 
.000600 
,000667 
.000838 
.001000 
.001167 
.001200 
.001233 
.001267 
.001688 
.001667 
.002267 
.003838 
.005067 
.006167 
.007167 
.008667 
.009400 
.010938 
.012000 
.  018167 
.014000 
.016000 
.016667 
.018333 
.020000 
.021600 
.022738 
.024667 
.026167 
.028388 
.082500 
.037000 
.041667 
.040000 
.068888 
.070888 
.0900 
.1438 

0. 

.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000033 
.000038 
.000084 
.000066 
.000284 
.000700 
.001066 
.001784 
.001100 
.001000 
.001600 
.000783 
.001633 
.001067 
.001167 
.000833 
.001000 
.001667 
.001666 
.001667 
•001600 
.001188 
.001984 
.001500 
.002166 
.004167 
.004500 
.004667 
.007888 
.009833 
.012500 
.019167 
.0633 

0. 

.000038 
.000088 
.000038 
.000067 
.000067 
.000100 
.000100 

Inch, 
0. 

.000088 
0. 
0. 

000084 
0. 

.000088 
0. 

Iniaalloi^ 

.000267 

.000167 

.006600 

.005888 

.011888 

.005788 

TensUe  strength. 
Load  at  time  of  raptmv. 

QeneraX  iumMtury. 

Tensile  strength  per  square  inch  of  original  section ponnds..    75.680 

Eiantio  limit  per  sqaare  inch  of  original  seotion do —    38i,000 

Elongation  per  inch  after  rapture inch..    0.2133 

Elongation  per  Inch  onder  strain  at  elastic  limit do .001333 

Redaction  in  diameter  at  point  of  rapture do 154 

Jl€doction  in  area  after  raptore,  per  oentom  of  original  seotion 47.2 

Position  of  raptnre .....".  68  from  neck;  oblione 

Character  of  broken  snrface • ailky 

Slongation  of  inch  sections ".88*, 'a4»  "-12 


JDiameter,  ^^564. 

Sectional  area,  .25  sqaare  inch. 


tESTS  015*   moK   AND   StEfiL. 
Tube  No.  32.-8''  Converted  Rifle. 
No.  974. 
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A.^gai9dl4>tidB. 


TaimL 


iaoli. 


Slongfttioii 
perlDbh. 


SncoeMive 

elongation 

per  inch. 


1,  ooo 

xo^ooo 

so,  ooo 
ss,  ooo 

30,000 

as^ooo 

MS^OOO 
41.000 

49  000 
ZSlooo 

^••?22 
»-222 

51,  000 
52l0€>0 
fiS^OOO 

SSlooo 

»:ooo 

»7,000 
«^222 

**'222 

«^222 

•^222 
aa.000 

•70,000 

"»*-222 
•'**222 

7S.OOO 


JndL 


.082838 
.038600 

.044000 
.050007 
058S38 
.070600 
.0607 
.1407 


Inch. 

0. 

.000U8 
.000200 
.000134 
.000160 
.000167 
.000167 
.000166 

0. 


.000033 
.000038 


.000066 
.000267 
.002000 
.001600 
.001100 
.000767 
.001088 
.001467 
.001000 
.001838 
.000500 
.001167 
.001866 
.001500 
.001284 
.001888 
.  001400 
.001867 
.001166 
.001884 


.005607 


.006667 

.008166 

.011667 

.0102 

.0600 


Pennanent 


SnoceMiTe 

permanent 

•et 


Beniarks. 


Inch. 


004533  .004588 


.010067 


.005584 


Initial  load. 


Elastio  limit 


Tensfle  strength. 
Load  at  time  of  mptore. 


General  wummary. 


S"*^i??L:^:::-U^VUir'«aaaVe' inch  of  orifjlnal  section. -..'....*. poands. 

TeBrftef*!C«W«5.P?i;SLj  Inch  of  original  aection do  .. 


7.854 

14.4 

78,00 

41.  OC 

0.27G 

00133 

.17 

52. 
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TESTS   OF   IBON  AND   STEEL. 


'So.  976. 

Marks,  |5fo 

Diameter,  ''.664. 

Sectional  area,  .26  square  inch. 


Applied  loads. 


Total. 


Per  sqnare 
incn. 


EloDsation 
per  moh. 


Saoceasive 
elongation 
perinoh. 


Permanent 

aet. 


Sncoeaaiye 
pennanent 


Poundi, 

250 

1,250 

2,500 

8,750 

5,000 

6,250 

7,600 

8,750 

9,000 

0,250 

0,600 

0,750 

10.000 

10,250 

10.600 

10.750 

11,000 

11.250 

11,500 

11,750 

12.000 

12,250 

12,500 

12,750 

13.000 

13,250 

18,500 

18,750 

14.000 

14,250 

14,500 

14,750 

15, 000 

15,500 

16,000 

16,500 

17,000 

17,500 

18.000 

18,600 

19,000 

19.500 

20,000 

20,200 


Poundt, 

1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
80,000 
85.000 
86.000 
87,000 
88,000 
89,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
46,000 
47.000 
48,000 
49,000 
60,000 
51,000 
52,000 
68,000 
64,000 
65,000 
66,000 
67.000 
58,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
80,800 


Inch. 
0. 

.000067 
.000267 
.000433 
.000600 
.000767 
.000933 
.001100 
.001133 
.001133 
.001167 
.001200 
.001233 
.001267 
.001400 
.001688 
.003800 
.004838 
.009600 
.006267 
.007888 


.009500 
.010333 
.011167 
.012167 
.014033 


.016238 
.017600 
.019167 


.021667 
.024667 


.032000 
.085500 
*.  040333 
.046667 
.054000 


.0767 
.1000 
.1600 


Inch, 


.000200 
.000166 
.000167 
.000167 
.000166 
.000167 
.000033 
0. 

.000084 
.000083 
.000088 
.000034 
.000133 
.000188 
.002267 
.001038 
.000767 
.000667 
.001066 
.001000 
.001167 
.000833 
.000834 
.001000 
.001866 
.001000 
.001200 
.001367 
.001567 
.001166 
.001334 
.003000 


.003667 

.003600 

.004888 

.006384 

.007333 

.000338 

.013367 

.0238 

.0600 


Inch, 


Inch, 


InitJalload. 


SlaaticUmii. 


.003207 


.007600 


.004888 


TenaQe  strength. 


C^enerai  tummary. 

TeDBile  BtreDgth  per  aqnare  inch  of  original  section pounds. .      8(k,  MO 

Elaaticlimit per  sanare  inch  of  original aection do 41.000 

Elongation  per  incn  after  raptare inch..      0.2367 

Elongation  per  inch  under  strain  at  elastio  limit do 001^7 

Keductlon  in  diameter  at  point  of  roptnre do 144 

Reduction  in  area  after  rupture,  per  oentom  of  original  section 44.6 

Position  of  rupture ".  45  fivm  middle  of  atf»in 

Character  of  broken  surface BSIkji  traoe  of  granular  metal  near  circumference 

Elongation  of  inch  seotioiis ".20,  ".8«*.  ",13 


TESTS   OF   IBON   AND   STEEL. 


23' 


2>mmeter,  '^564. 
Sectional  area,  .25  square  inch. 


Ifo.  976. 


^jyplled  loads. 


!n9<al. 


/  J>!0r  flqnan 


1,000 

S^OOO 

10,000 

Jff.000 

20.000 

B4KOOO 

90,000 

me^  ooo 

3^,000 

-42.  OOO 
-•^•^^ 

^•y,  ooo 
43.  ooo 

5^2S2 
**^-522 

ass,  oocr 
^222 

08*  ooo 

sS^ooo 
ml  ooo 
Sol  ooo 

«^222 

00.000 

«^5S2 

•70,000 
T^ICMIO 

"^«-222 
•'^222 

00,000 


BIong»tioB 


per  inch. 


ia,i«o 


JndL 


elonjc^tloD 
per  isoh. 


Jndk. 


.000267 

.000200 

.000483 

.000166 

.000000 

.000167 

.000767 

.000167 

.000033 

.000166 

.001100 

.000167 

.001133 

.000033 

.001167 

.000084 

.001200 

.000038 

-001267 

.000067 

.001333 

.000066 

.001367 

.000034 

.001483 

.000066 

.001700 

.000267 

.002867 

.001267 

.008900 

.000088 

.005183 

.001238 

.005700 

.000567 

.006600 

.000900 

•  007888 

.001283 

.  000000 

.001167 

.000667 

000067 

•  010600 

.000083 

•  011600 

.001000 

.012000 

.001800 

.013900 

.001000 

.0158C0 

.001300 

•  016538 

.001883 

•  017000 

.001^67 

.010167 

.001267 

.020667 

.001400 

•  088500 

.002988 

.026700 

.008200 

.081167 

.004467 

.035167 

.004000 

•  039733 

.004566 

•  045000 

.605267 

.061607 

.006667 

,060600 

.008833 

:(r767 

.0162 

.1000 

.0233 

.1567 

.0567 

Permanent 
•et. 


Ineh, 

a 
a 

0. 
0. 
0. 
0. 
0. 
0. 


.002267 


.007100 


Bnoee— ive 

pemument 

■et 


IhOl 


,00^2ffl 


.004888 


KemarH. 


Initial  loud. 


Slastio  limtl. 


Tensile  ttrength. 
Load  at  time  of  ruptoreb 


Oenerdl  tummary, 

^^««  «««v  saiiai^^<'^<>^<"^g^^"^tion ponnds..      81,04 

Teorile  •*»*^^"*  Smatw  inch  of  original  section do....      42. 0( 

SiMtio  Umi^  Pf  f^"9"r^r  raptaro Inch..      0.2U 

JEI«BIC»**<n»l»*^ISSScixiaeTatrain  at  elastic  limit do 00145 

Sin|55o»P«J,iSSi^"at  point  of  raptnre do 1] 

Badnction  m  <4^'rS!^y  roptare.  per  centnm  of  original  section 86. 

B«lnotf«»  to  »^Bj»»^ y ^ "25fromneo 

^^i^i^^i'"^  ^ '^^SSZk'mar^^ce granular,  60  per  centum ;  sUky.  40  per  cental 

CI-«ct«<rf^rDje»^^^ «31^".21,".] 
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TESTS   OF   lEON   AND   STEEL. 


Diameter,  ''.5M. 

Sectional  area,  J25  sqaare  inch. 


Na  977. 


Applied  loiidt. 

'^^ 

Snceemive 
perlnch. 

Permaneot 

Mt. 

Sacoeasive 

pei1DMI«Dt 

set. 

• 
ReiDArks. 

ToUL 

Persqnftre 
inch. 

Poundi. 

250 

1.250 

2.500 

8.750 

5.000 

6,250 

7,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10.000 

10,250 

10,500 

10.750 

11,000 

11.250 

11,500 

11.750 

12,000 

12,250 

12.500 

12.750 

13,000 

18,250 

l.%500 

18.750 

14.000 

i4,a^o 

14  500 
14,750 
15,000 
16,500 
16,000 
16,500 
17.000 
17.500 
18,000 
18,500 
19,000 
19,500 
20,000 
20.210 
19,600 

Potrndt. 
1,000 
5.000 
10,000 
1^000 
20.000 
25,000 
80.000 
85.000 
36,000 
87.000 
88.000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47.000 
48,000 
49,000 
50.000 
51.000 
82.000' 
58,000 
54,000 
55,000 
66,000 
57,000 
58.000 
59,000 
60,000 
62.000 
64.000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
80^840 

Inch. 

a 

.000167 

.000883 

.000500 

.000667 

.000833 

.001000 

.001167 

.001167 

.001200 

.001233 

.001800 

.001367 

.001400 

.001488 

.001600 

.002900 

.004288 

.005400 

.006238 

.007433 

.008767 

.010167 

.010633 

.011883 

.012600 

.013767 

.015000 

.016883 

.017333 

.018667 

.020000 

.021.^33 

.024838 

.027500 

.031000 

.035000 

.^030500 

.*046667 

.058500 

.068000 

.076000 

.1067 

.1488 

Inch. 

0. 

.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 

0. 
.000038 
.000083 
.000067 
.000067 
.000033 
.000033 
.000167 
.001300 
.001883 
.001167 
.000883 
.001200 
.001334 
.001400 
.000666 
.000500 
.001267 
.001167 
.001283 
.001333 
.001000 
.001334 
.001333 
.001333 
.003500 
.002667 
.003500 
.004000 
.004500 
.007167 
.006^33 
.000500 
.013000 
.0307 
.0366 

Inch. 
0. 

.000083 
.000038 
.000038 
.000083 
.000088 
.000088 
.000038 

Inch. 
0. 

.000083 
0. 
0. 
0. 
0. 
0. 
0. 

Initial  load. 
Elastic  limit. 

.000067 

.000084 

.002633 

.002566 

.008267 

.005634 

• 

• 

«        1 

1 

1 

1 

Tenflil©  BtTeDj^h. 

Load  at  time  of  mptnre.  | 

General  9ummary. 


Speclfio  Kravity. 
Hardn* 


aardnees. 


Tensile  etrengtli  per  sqaare  inch  of  original  section pounds.. 

Elastic  limit  per  Muare  inoli  of  original  section clo 

Elonfcation  per  Incn  alter  roptnre    inch 


Elongation  per  inch  nnder  strain  at  elastic  limit .do  . 

Reduction  in  diameter  at  point  of  mptnre *do.. 

Bedact ion  in  area  after  mptnre,  per  centnm  of  original  section 

Position  of  mptare ".90  from  neck 

Oil aracter  of  broken  snrfaoe granular,  radiating  from  a  dull  spotatdrcamferenct* 

Elongation  of  inohseotkma ".  26*.  ".  15,".  ij 


7.a-KI2 

i:..  13 
w.wo 
4-'  om 
0.  in: 

Ul4Xn 
24.6 


TESTS  OF  IKON  AND   STEEL. 


Ifo.  978. 


•26  square  inch. 


SlongAtien 


,0.000 

10,000 
ISwOOO 

gsss 

80,000 
V7,  OOO 

8a,ooo 

BQwOOO 

^  \t^\      «»ooo 

^^^\        *VOOO 
V^V^X        4&«0OO 

^WVu^X     4S.000 
.  ^\,•w^  \     4n,ooo 

^«ft  \ 

!«,«»   ^ 

14,000 
14,250 
14,000 
14,750 
15^000 

la^fioo 

10,000 
10,000 
17.000 
17  800 
18,000 
18^500 
19,000 
19.500 

ao^ooo 

20,180 
18^100 


JrtdL 
O. 

.000007 


4l^«IO 
62,  WO 


.000407 


.001000 
.001083 
.001007 
.001100 
.001100 
.0OU07 
.001288 
.  001800. 


.004288 
.004000 
.000488 
.007288 
.009000 


.  010187 
.  011167 
.012800 
.018707 
.016000 
.010400 
.017700 
.018988 
.020767 


.027000 
.030600 
.034067 


.062087 
.081107 
074000 
.1000 
.1387 


SacceMive 
perlnch. 


JfidL 
0. 

.000007 
.000188 
.000188 
.000184 
.000100 
.000107 
.000107 
.000088 
.000088 
.000084 


.001107 


.000007 
.001588 
.000800 
.001787 
.000087 
.000600 

.ooiooa 

.001438 
.001187 
.001283 
.001400 
.001800 
.001233 
.001834 
.002900 


.008500 
.004107 
.005000 


.007334 

.008500 

.012883 

.0280 

.0307 


Pennanent 


Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.001800 


.007100 


Saooessive 

BMM 
Mt. 


Ineh. 


.001800 


Kemarkt. 


XnitUaioad. 


SlMtio  limit 


Teotile  strieiigth. 
Load  at  time  of  mptar 


General  iummary. 

Tenttfle  atrength  per  square  inch  of  orieinal  seetioii pounds..      8( 

Slastie limit  per  sgnaTe inch  of  original  section ?^v"     ^' 

Elooa;tion per  inch  after  mptnre inch..      0. 

Elongation  per  inch  nnder  strain  at  elastic  limit do 01 

fiednction  in  diameter  at  point  of  ntptnxe do — 

Kednotion  in  area  after  raptnre,i»eroentam  of  original  section  ■ 

Portion  of  rnptore '\45irom : 

Character  of  broken  snrftwe silky,  interspersed  with  mnnlar  11 

EkKO^attinkoriBohoeotions. ".40*,  ".14, 
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TESTS   OF   IBON  AKD   STEEL. 


2Sro.  979. 


Marks,   m^^m 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


TotaL 


Per  aanaro 
inch. 


ElongatioB 
per  inch. 


SaoceniTe 
elongation 
perlnoh. 


Permanent 
set. 


SncoeaaiTtt 
pennanent 

set. 


Ttomarka. 


Poimdi. 
250 

1,250 

2,500 

8,760 

6,000 

6^250 

7,600 

8,760 

0,000 

^  0,260 

9,600 

0,760 

10,000 

10,260 

10,600 

10,760 

11,000 

11.250 

11,600 

11,760 

12,000 

12,250 

12,500 

12.750 

13,000 

13,250 

13,600 

13.760 

14,000 

14,250 

14,6C0 

14,760 

13,000 

16,500 

16,000 

16,600 

17,000 

17.500 

18,000 

18.500 

19.000 

19,600 

20,000 

20,600 

21,000 

21.600 

19,800 


PoiMUlf. 
1,000 
6,000 
10,000 
1^000 
20,000 
25,000 
80,000 
85.000 
86,000 
87.000 
86,000 
89.000 
40,000 
41,000 
42.000 
48,000 
44,000 
45,000 
46.000 
47,000 
48,000 
40,000 
60.000 
51.000 
52.000 

;^.ooo 

64,000 
65.000 
56,000 
67,000 
58,000 
60,000 
60.000 
62,000 
64.000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 


}. 
.000167 


.000483 

.000600 

.U00783 

.000900 

.001067 

.001100 

.001183 

.001188 

.001167. 

.001200 

.001238 

.001267 

.001338 

.001867 

.001438 

.001467 

.001533 

.001900 

.002000 

.003900 

.004767 

.005667 

.006767 

.008267 

.009038 

.010000 

.011067 

.  012100 

.  013133 

.  014333 

.016J00 

.020000 

.022167 

.025667 

.028067 

.03.5667 

.037500 

.041333 

.046333 

.053733 

.064500 

.0800 

.1133 


0. 

.000167 
.000183 
.000188 
.000167 
.000188 
.000167 
.000167 
.000088 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


JfMA. 


Initial  load. 


.000088 
.000084 


.000034 
.000066 
.000084 
.000066 
.000367 
.000700 
.001800 
.000867 
.000900 
.001100 
.001500 
.000766 


ElAstie  limit. 


.001067 
.001038 
.001088 
.001200 
.002167 
.008500 
.002167 


.008000 
.007000 
.001838 


.005000 

.007400 

.010767 

.0155 

.0333 


TeniUe  streogtli. 
Load  at  time  of  mpinra. 


GtiMTal  «icmmaf-y. 

Tensile  strength  per  sqaare  inch  of  original  section « ponnds..       86, 000 

Elasticlimiti)ersanaTe  inch  of  original  section do 47,000 

Elongation  per  inch  after  ruptare inoh..        0.  lOfB 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001533 

Kedactionin  diameter  at  point  of  mptnre do .184 

Redaction  in  area  after  mptnre,  per  oentom  of  original  section 41.9 

Position  of  mptnre ".75  from  neck 

Character  of  broken  snrfiuse silky,  interspersed  with  graanlar  metal  i  surface  irregular 

Elongation  of  inch  sections "  J6*,  ".12,  ".10 


TESTS   OF  IBON   AND   STEEL. 

Tube  No.  33 — 8''  Converted  Rifle. 
'So.  956. 
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Marks,  |?-i 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Elonntioii 
peruioh. 

Sncoessive 
elongation 
perlnoh. 

■et. 

SnoeessiTe 

pemuuient 

•et. 

Bamarks. 

TotaL 

PerMiiare 

PtoMMit. 
250 
1.250 
2,500 

8,750 
6.000 

6.250 

7,500 

8,750 

6^000 

0.250 

6^500 

8^750 

10.000 

10.250 

10.500 

16^750 

11,006 

11,290 

11,600 

11,750 

ly.ooo 

12,290 
12.500 
12,750 
13,000 
13,290 
13,500 

PowMb. 
1.000 
5.000 
10,000 
15.000 
20,000 
25,000 
80.000 
85^000 
86,000 
87.000 
88.000 
88.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
48^000 
60,000 
51,000 
52.000 
53,000 
54,000 
56,000 
56,000 
57,000 
58,000 
60,000 
00.000 
02,000 
64,000 
06^000 
68.000 
70.000 
72,000 
74,600 
76^000 
781000 
78^880 

Inch. 
0. 

.000133 
.000267 
.000433 
.000606 
.000767 
.000983 
.001100 
.001133 
.001167 
.001260 
.001238 
.001267 
.001300 
.001833 
.001600 
.002938 
.004183 
.005667 
.006438 
.007567 
.008567 
.000800 
.010900 
.011633 
.012883 
.014500 
.015888 
.017067 
.018400 
.020000 
.021883 
.028000 

! 080000' 

.084383 

.040000 

.040067 

.068888 

.061667 

.073833 

.1000 

.1400 

Inch. 

a 

.000183 
.000184 
.000166 
.000167 
.000167 
.000166 
.000167 
.000038 
O0OOB4 

.'0OOO88 
.000084 
.000088 
.000088 
.000267 
.000088 
.001600 
.001684 
.000766 
.001184 
.001000 
.001288 
.000700 
.001133 
.001200 
.001667 
.001883 
.001284 
.001888 
.001600 
.001888 
.    .001067 
.008000 
.008400 
.004838 
.005667 
.000667 
.006606 
.006884 
.011666 
.026667 
.0400 

Inch. 

a 

0. 
0. 
0. 
Ol 

a 

0. 
.000083 

Inch. 
0. 

InitUlload. 
Slastlo  limit. 

Tensile  strenffth. 

""oooow" 

.000033 

0. 

.002583 

.002500 

.007933 

.005400 

13.790 

14,060 

14.250 

14,560 

1    14.790 

1    15,000 

15.900 

lots 

10,560 
17,060 

17^506 

18»000 

18L500 

19L000 

10.600 

18,728 

General  evmmary, 

8pecifiognTitj 7.8604 

ibhbcM 18.72 

TBaaile  strength  per  sqaare  inch  of  original  Motion ponnds..      78,880 

Ehstie  limit  per  sanareinoh  of  origlnaTseotion do  ...      42,000 

KfcmgatiffD  per  inch  after mptore inch..     0.2107 

EloBgation  per  ineb  under  strain  at  elastlo  limit do 001838 

Bcdeetioo  In  diameter  at  point  of  mptore t do 144 

2edBetion  in  area  after  raptare,  per  centwn  of  original  section 44.6 

PofldoD  of  mptore ''.75flromneoli;  oblione 

Charseter  of  broken  aorfice silky 

EloBgation  of  inch  seetiona ".88*.  M6,  ".U 

a  Ex.  36 ^16 
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TESTS   OF   IRON  AND   STEEL. 


Marks,  b  ifo 

Diameter,  '^664. 

Sectional  area,  ^25  sqaare  inch. 


No.  957. 


AppUed  loads. 

:Slonsailoii 
p«r  mch. 

Successive 
elonjcation 
per  inch. 

Permanent 

set. 

Sacceasive 
peuuauent 

A 

Hemarka. 

Total. 

Per  sqaare 
inch. 

Poundt. 

250 

1.250 

2,500 

8,750 

6,000 

6,260 

7,500 

8,760 

9,000 

9,260 

9,600 

9,750 

10,000 

10,250 

10.500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

18,000 

18.260 

13.500 

18,750 

14,000 

14,250 

14,600 

14.760 

16,000 

13,600 

16,000 

16,500 

17,000 

17,600 

18.000 

18,600 

19,000 

19,600 

19.710 

16,800 

Pounds. 
1,000 
6,000 
10,000 
1^000 
20,000 
25,000 
80,000 
85,000 
86,000 
87,000 
38,000 
89,000 
40,000 
41.000 
42,000 
43,0(>0 
44,000 
46.000 
46,000 
47.000 
48,000 
49,000 
50,000 
51.000 
62,000 
53.000 
54.000 
65.000 
56,000 
67,000 
58,000 
50,000 
60,000 
62.000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
78.840 

-    Ineh. 
0. 

.000067 
.000233 
.000400 
.000533 
.000700 
.000887 
.001000 
.001000 
.001033 
.001100 
.  001133 
.001200 
.001267 
.  001.367 
•003267 
.004833 
.  005767 
.006933 
.007633 
.008733 
.009967 
.011033 
.011667 
.  013000 
.014000 
.015500 
.  017067 
.  018767 
.019933 
.021333 
.022667 
. 024833 
.027067 
.  031667 
.036500 
.041500 
.047339 
.034000 
.064000 
.0867 
.1067 
.1467 

Inch. 

0. 

.000007 
.000166 
.000167 
.000133 
.000107 
.000167 
.000133 

0. 

.000033 
.000067 
.000033 
.000067 
.000067 
.000100 
.001900 
.001566 
.000034 
.001166 
.000700 
.001100 
.001234 
.001066 
.000634 
.  001333 
.001000 
.001500 
.001567 
.001700 
.001166 
.001400 
.001334 
.001666 
.003334 
.004000 
.004833 
.005000 
.005833 
.006667 
.010000 
.0227 
.0200 
.0400 

Inch. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit 

Tensile  strenfrth. 

Load  at  time  of  mptaie. 



.000033 

.000033 

\" 

.004133 

.004100 

.009067 

.004984 

Oeneral  tummary. 

Tensile  strength  per  square  inch  of  original  section .'... pounds..      78,810 

Elastic  limit  per  sqaare  inch  of  originskl  section do...      41,000 

Elongation  per  inch  after  raptnre inch..      0.2466 

Elongation  per  inch  ander  strain  at  elastic  limit do...    .001287 

Redaction  in  diameter  at  point  of  rapture do...         .184 

Redaction  in  area  after  rapture,  per  centum  of  original  section M.6 

Position  of  raptare at  middle  of  stem 

Character  of  broken  snrface ailkr 

Elongation  of  inch  sections c ".10,  ".44*.  ".IS 


TESTS   OF  IBOK  AND   STEEL. 
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Marks,  b  Tt  h 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 


No.  958. 


TotiL 

sdloadB. 
PerMinaie 

Zlon^tloii 
per  inch. 

eUmntion 
per  inoh. 

'          1 

Peimaneiit 

•et. 

SnooeeslTe 

pexmAnent 

■et 

Bemarke. 

F^mndt. 

250 

1.250 

2.500 

3^750 

5,000 

6^250 

7,500 

8;  750 

9,000 

0.230 

0.500 

01760 

10,000 

.    10,250 

10,600 

10.750 

11,000 

11.250 

11,500 

11,790 

12,000 

12;  »o 

12,600 
12,790 
13;  000 
13.250 
13.600 
13,750 
14,000 
14,250 
14,900 
14,730 
15^000 
15,600 

mooo 

10,600 
17,000 
17.500 
181 OOO 
181,500 
18^  OOO 
11^500 
201008 

20;  000 

11^000 

F^imda. 
1,000 
5,000 
10,000 
15,000 
20;  000 
25.000 
30,000 
85.000 
80,000 
87.000 
88.000 
88,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48;  000 
40.000 
50,000 
6t,000 
58,000 
53,000 
54,000 
65,000 
60,000 
67,000 
68.000 
60,000 
00.000 
OS^OOO 
64,000 

oo;ooo 

08,000 
70,000 
72.000 
74.000 
76.000 
78.000 
80.000 
80;  240 

Inch. 

a 

.000100 
.000267 

!00O5O7 
.000788 
.000900 
.001067 
.001100 
.001188 
.001187 
.001200 
.001238 
.001400 
.001807 
.008183 
.004487 
.005600 
.000383 
.007193 
.008407 
.000407 
.010400 
.010833 
.012287 
.018500 
.014607 
.015700 
.017007 
.018500 
.020000 
.021588 
.023098 
.028900 
.029388 
'  .088000 
.088000 
.044107 
.060000 
.058288 
.068833 
.0900 
.1200 
.1507 

Inch, 
0. 

.000100 
.000167 
.000160 
.000184 
.000166 
.000107 
.000167 
.000033 
.000088 
.000034 
.000038 
.000088 
.000107 
.000487 
.001266 
.001334 
.001188 
.000733 

.001884 
.001000 
.000883 

.000588 

.001834 

.001233 

.001107 

.001033 

.001887 

.001488 

.001500 

.001588 

.001500 

.008287 

.003088 

.004207 

.005400 

.005107 

.006838 

.006283 

.010100 

.021667 

.0300 

.0307 

IneK 
0. 
0. 
0. 
0. 

a 

0. 
0. 
OL 

JndL 
0. 

InitiiakMd. 
BlMtie  limit. 

Load  at  time  of  rupture. 

.....'....... 

\ 

.000083 

.000088 

.004033 

.004000 

•  006500 

.004467 

•  General  summary. 

tnmho  rtrepgth  per  eqnare  incli  of  origfaal  aecHon pounde..     80,240 

Beetle  Umit  per  aqnttreisoh  of  original  section do....      40,000 

ZloofCitioaperinch  after  rnptore..... jnch..      0.2507 

KUagatJen  per  inch  under  etram  at  elaatte  limit do 001233 

Rednetien  in  diameter  at  poiDt  of  mptnre do 164 

Bedaetion  in  arM  after  mptore,  per  centnm  of  original  section 49.7 

Poeiliott  of  inptnre ".62  from  middle  of  Btem 

Cbaneterof  broken  anrfaoe silky 

SfaajSatioBof  inehaeetions ".84*,  ".30,  ".13 
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TESTS  OF  IRON  AND  STEEU 


ITo.  959. 

Marks,  ^"1" 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Per  Bouare 
inch. 


Elongation 
permoh. 


Snooeesive 
eloneation 
perlnch. 


Pennanent 
set. 


SncoeoalTe 
permanent 


Pounds. 

250 

1,250 

2,500 

3.760 

5,000 

0,250 

7,500 

8.750 

9,000 

9,250 

9.500 

9,750 

10.000 

10.260 

10,500 

10,760 

11,000 

11,2{.0 

11,600 

11,750 

12,000 

12,250 

12, 600 

12,750 

13,000 

13.250 

13, 500 

13.750 

14,000 

14.250 

14.500 

14,750 

15,000 

15.500 

16,000 

16,500 

17,000 

17,500 

18.000 

18.500 

19,000 

10,500 

20,000 

20.500 

21,000 

21,500 

22,000 

22.150 


Pounds. 
1.000 
5,000 
10,000 
15,000 
20.000 
25,000 
30.000 
35,000 
»6,000 
37,000 
88,000 
39.000 
40,000 
41,000 
42.000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
06,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
88,600 


Inch. 
0. 

.000133 
.000383 
.000500 
.000633 
.000767 
.000933 
.001100 
.001138 
.001167 
.001200 
.  001233 
.  001267 
.001300 
.001333 
.001367 
.001400 
.  001483 
.001467 
.001600 
.001583 
.001567 
.001600 
.001638 
.001667 
.001867 
.006367 
.006938 
.007033 
.008733 
.  010167 
.  011267 
.012900 
.014267 
.010633 
.019733 
.022833 
.025067 
.028667 
.032000 
.036000 
.040400 
.045667 
.053000 
.062000 
.0767 
.1067 
.1367 


Ineh, 
0. 

.000183 
.000200 
.000167 
.  000133 
.000134 
.000166 
.000167 
.000038 


.000038 
.000038 
.000094 
.000033 
.000033 
.000034 
.000033 
.000088 
.000084 
.000083 
.000083 


.000038 
.000033 
.000034 
.000200 
.003500 
.000566 
.001000 
.000800 
.001434 
.001100 
.001638 
.001367 


.003100 
.002600 
.002734 
.003600 


.004000 

.004400 

.005267 

.007333 

.009000 

.0147 

.0300 

.0300 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


Initial  load. 


.000000 


.000038 


.000088 


ElaitioUmte. 


Tensile  atrangth. 


General  eumfMLt^, 

Specific  gravity 7.8574 

Hardness 17.17 

Tensile  strength  per  square  inch  of  original  section poonda..      88»606 

Elastic  limit  per  sqnaru  inch  of  original  section do 58,000 

Elongation  per  incn  after  rapture     . inch..      0.2067 

Elongation  per  inch  under  strain  at  elastic  limit do 001687 

Reduction  in  diameter  at  point  of  rapture ■. do....         .134 

Keduction  in  area  after  rnptore,  per  centnm  of  original  section 41.9 

Position  of  mpture 1"  fh»m  neck 

Character  of  brolcen  surface ailkyi  with  tiaoea  of  graniilar  metal 

Elongation  of  inch  sections '^.88  \  "09^^.11 


TESTS  OP  IRON  AND   STEEL. 
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No.  900. 

Marks,  m  Tfo 

Diameter,  ''.564. 

Sectional  area,  .25  sqnare  inch. 


AppUed  loads. 

per  mch. 

Saooeoaive 
elongation 
per  inch. 

Permanent 
aet 

Snccesaive 
set. 

Semarka. 

Total. 

Per  sqnare 
Inob. 

Pomndg, 

2S0 

1,250 

2.500 

8,750 

5.000 

61250 

7, 5110 

8.750 

10.000 

10.250 

10.500 

10.750 

11,000 

11,250 

11,500 

11.750 

12.000 

12,250 

12L500 

12.750 

13.000 

■    13.250 

PauMdM. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40.000 
41,000 
42.000 
43.000 
44,000 
45.000 
40,000 
47.000 
48,000 
49.000 
50,000 
51.000 
52,000 
53.000 
54,000 
55.000 
56^000 
57,000 
58,000 
50,000 
00,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74.000 
76iOOO 
78,000 
80,000 
ai.560 

Inch. 
0. 

.000067 
.000833 
.000400 
.000667 
.000700 
.000867 
.001038 
.001167 
.001283 
.001267 
.001300 
.001367 
.001400 
.003667 
.006667 
.007833 

'.010267 

.010600 

.011433 

.012500 

.013600 

.014667 

.016800 

.018033 

.019167 

.020400 

.022000 

.024007 

.027000 

.031367 

.0.16333 

.041167 

.047500 

.065000 

.066338 

.075833 

.1000 

.1533 

IfuA, 
0. 

.000067 
.000166 
.000167 
.000167 
.000188 
.000107 
.000106 
.000184 
.000066 
.000034 
.000033 
.000067 
.000033 
.002267 
.003000 

Inch. 
0. 
0. 

0. 
a 

0. 
0. 
0. 
0. 
0. 

JneA. 
0. 

Initial  load. 

y 
Elaatio  limit. 

Tenaile  atrength. 
Load  at  time  of  mptnre. 

0. 

r 001166 



.001167 
.001267 
.000333 
.600833 
.001007 
.001100 
.001067 
.002133 
.001233 
.001134 
.001233 
.J0016P0 
.002667 
.003238 
.003407 
.003866 
.005884 
.006883 
.007600 
.010888 
.010500 
.024167 
.0533 

.008238 

.008238 

• 

13.500 
13,750 
14,000 
H250 
14.500 
14.730 
15^000 
15.500 
16.000 
16.500 
17.060 
17.500 
18.000 
18^500 
19^000 
19,600 
20.000 
28.308 
18,700 

Oeneral  summary. 

l^nMile  atreajrth  per  sqnare  inch  of  original  section ponnda..      81,560 

Shade  lisiit  per  aqnare  inch  of  original  section do —      45,000 

SoofEBtioBperlncli  afker  mptnre inch..      0.2267 

Kongation  per  inch  nnder  atrain  at  elastic  limit do 001400 

KsdactionindiajBeteratpointofraptnre do 114 

Xedsedon  in  are*  after  rupture,  per  oentnm  of  original  section 36.4 

FositfeB  of  ntptnre 

CbanetaroftookaiiroaTfiMe 

I  of  UMdi  oeetioiia 


grannlar,  50  per  centnm ;  aillcj,  50  per  centnm 
.„ ".27*,  ".26,  'M6 
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TESTS  OPIEON  AND  STEEL. 


ITo.  961. 

Marks,  J^JVc 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


AppUedlMda. 

Elongatloii 
perlnoh. 

SaooeaaiTe 
eloogation 
perlnoh. 

aet. 

Svooeaatve 

penoanent 

aet. 

Bemarka. 

Total. 

Per  square 
Inoh. 

PoWMiff. 

250 
1,250 
2,600 
3.760 
6,000 
6,250 
7,500 
8,750 
10,000 
10,250 
10,500 
10,760 
11.000 
11.250 
11,600 
11,750 
12,000 
12,260 
12,500 
12,760 
13,000 
13,260 
13,500 
13.750 
14,000 
14.250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17.000 
17,600 
18,000 
18,500 
10,000 
10,500 
20,000 
20,160 

Fcuni9. 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
80.000 
86,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45.000 
46.000 
47,000 
48,000 
40,000 
50,000 
61,000 
52,000 
63,000 
64,000 
65,000 
66,000 
67,000 
58,000 
60,000 
60.000 
62,000 
64,000 
66.000 
68,000 
70,000 
72.000 
74.000 
76.000 
78,000 
80,000 
80,640 

Inch. 
0. 

.000183 
.000800 
.000467 
.000633 
.000800 
.000067 
.001133 
.001300 
.001333 
.001367 
.001400 
.002267 
.004000 
.005600 
.006833 
.007800 
.008833 
.009033 
.010700 
.011600 
.012667 
.014000 
.015133 
.016600 
.018000 
.019000 
.020067 
.021833 
.024600 
.028000 
.032000 
.036667 
.041167 
.047000 
.053667 
.063333 
.075000 
.1000 
.1333 

JndL 
0. 

.000188 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000033 
.000034 
.000033 
.000867 
.001733 
.001500 
.001333 
.000067 
.001033 
. 001100 
.000767 
.000000 
.001067 
.001338 
.001133 
.001467 
.001400 
.001000 
.001067 
.001766 
.002767 
.003400 
.004000 
.004667 
.004500 
.005833 
.006667 
.000666 
.011667 
.0260 
.0333 

0. 

0.  ' 
0. 
0. 

!000088 
.000067 
.000067 
.000067 

InOi. 
0. 

Initial  load. 
Elaatlo  limit. 

'".■ioooS" 

a 

000034 
0. 
0. 

.002467 

.002400 

.008067 

.006600 

* 

GeMral  tummary. 

Tensile  strength  per  aqnare  inoh  of  original  section ponnda..     80,640 

Eiasticlimit  per  square  inoh  of  original  section do....     48,000 

Elongation  per  incn  after  mptare inch..      0.1883 

Elongation  per  inch  onder  strain  at  elasticlimit ^. do 001400 

Bedaction  in  diameter  at  point  of  rapture do 124 

Keduotiox;  in  area  after  rupture,  per  centum  of  original  section 88.2 

Position  of  rupture ''.45  fhmi  neck 

Character  of  broken  surface ailky,  interspersed  with  granvlarmetnl 

ElongaUon  of  inch  sections ^.85*,  ".11,  ".00 


Marks,  -*^- 


TESTS  OF  IRON  AND  STEEL. 

Tube  No.  34—8"  Converted  Rifle. 
No.  980. 
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BTiI 

Diameter,  '^564. 

Sectdonal  area,  .25  sqaare  inch. 


Applied  loodA. 

p«r1neh. 

SacoeMlve 

eloni!»tion 

perlBch. 

PermaDent 

Socoeaftiye 

permanent 

set. 

Bemerke. 

ToteL 

Peraqiure 
inch. 

FommdM. 

290 

1.280 

2,900 

8,750 
6,000 
A250 
7,800 
8,750 
9^000 
^250 
81500 
0,750 
10.000 
10,290 

Poundi. 
1,000 
^000 
10,000 
15.000 
20,000 
26^000 
80.000 
8^000 
86,000 
87,000 
88,000 
80.000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
53,000 
64,000 
55,000 
50,000 
67,000 
58^000 
50^000 
60.000 
02,000 
04,000 
06^000 

08;  000 

70^000 
72.000 
78.880 

JfidL 
Ol 

.000067 
.000267 

ioooooo 

.000767 

.000988 

.001100 

.001133 

.001188 

.001167 

.001233 

.001400 

.002167 

.008267 

.004600 

.005083 

.006038 

.008033 

.008838 

.010600 

.011638 

.018600 

.015838 

.016500 

.017500 

.018000 

.020333 

.022433 

.024000 

.020100 

•027667 

.031000 

.086000 

.041107 

.048167 

.057000 

•  069667 

.0000 

.1567 

JfidL 

0. 

.000067 
.000200 
.000166 
.000167 
.000167 
.000166 
.000167 

0*. 

.000084 
.000066 
.000107 
.000767 
.001100 
.1101833 
.001838 
.001000 
.001100 
000000 
.001667 
.001088 
.001967 
.001788 
.001167 
.001000 
.001500 
.001888 
.002100 
.001507 
.002100 
.001567 
.008838 
.005000 
.006167 
.007000 
.008838 
.012667 
.020888 
.0667 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
.000033 

Inch. 
0. 

Initial  load. 
Xlastioliaitt. 

Tensile  steength. 
Load  kt  time  of  niptaxeL 

'"*.*  060033" 

.000183 

.000100 

10,800 

10,730 
11,000 
'    11^250 
lUSOO 
11,750 

12;  000 

12;2S0 
12.500 
12; 780 

.005400 

.005267 

.011700 

.006800 

18.000 

1    18.290 

1  i^ooo 

18,750 

14,080 
1<2S0 

KSOO 
14,750 
15^000 
19^  aw 
16k  000 
16;500 
17,000 
17,680 
18,000 

i8,«;o 

li;880 

Oeneral  9ummarjf* 

ISS^i!!^!?:::;::::::;":":::::--""::":"::::::::":::::::::"^  "ifS 

Teoaile  atrenjcth  per  ■qaaTelnoh  of  original  aeotion ponnda..      78,880 

Baatle  limit  per  aqoare  inch  of  original aection do....      88,000 

KloBgatSon  per  inch  after  rnptnre  .»  .*. Inch..      0.2867 

ZIoogation  per  ineh  under  atrain  at  daatic  limit do 001238 

Bednctton  in  diameter  at  point  of  mptnre do 144 

Badaetibn  in  are*  after  mptoze,  per  centum  of  original  section 446 

PoaitleDofniptare ".OOftomneok 

Chan»terof1m»keBonrflMe ..^....-.  dlky 

BflVUkoofliidioaetloM ".80*.  ".18;  M4 
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TESTS  OF  IRON  Ain>  STEEL. 


No.  98L 

Marks,  b'SJ) 

Diameter,  ".663. 

Sectional  area,  .25  square  inol|. 


Applied  IcMdB. 

^er 

SnooeaaiTe 
elongation 
perlnoh. 

Pennaaent 
aet 

# 

SaoeeaalYe 

Bemarka. 

Total. 

Per  Maara 
inoii. 

Pounds. 

250 

1.250 

2.500 

3.750 

5.000 

6,250 

7,500 

8,750 

9,000 

0,250 

9.500 

9.750 

10.000 

10.250 

10.500 

10,750 

11.000 

11.250 

11,500 

11,730 

12.000 

12,250 

12.500 

12,750 

13.000 

13.25P 

18.1(00 

1)1.750 

14,000 

14,250 

14.500 

14,750 

15.000 

15.500 

16.000 

16,600 

17.000 

17.500 

18,000 

18,500 

19,000 

19,600 

10,710 

17,400 

Pounds. 
1,000 
5,000 
10.000 
15^000 
SO,  000 
25,000 
80.000 
35,000 
86,000 
87.000 
86,000 
89.000 
40.000 
41,000 
42,000 
43.000 
44,000 
45,000 
46.000 
47.000 
48.000 
49,000 
50,000 
51,000 
62,000 
58.000 
54,000 
65,000 
56.000 
57,000 
58.000 
59,000 
60.000 
62.000 
64.000 
66.000 
68,000 
70.000 
72.000 
74,000 
76.000 
78.000 
78,840 

Ineh. 
0. 

.000067 
.000283 
.000400 
.000567 
.000700 
.000807 
.001038 
.001038 
.001067 
.001100 
.001133 
.001200 
.001267 
.001367 
.001900 
.003600 
.005400 
.006233 
.006867 
.008167 
.009467 
.010567 
.011333 
.012267 
.018267 
.  014767 
.015838 
. 017467 
.018567 
.020000 
.021500 
.023000 
.026833 
.029667 
.035333 
.039833 
.045667 
.053167 
.061167 
.075000 
.1000 
.1867 

Inch. 

,0. 
.000067 
.000166 
.000167 
.000167 
.000183 
.000167 
.000166 
.0 

.000034 
.000008 
.000038 
.000067 
.000067 
.000100 
.000533 
!002600 
.001900 
.000833 
.000634 
.001300 
.001300 
.001100 
.000766 
.000984 
.001000 
.001500 
.001166 
.001534 
.001100 
.001433 
.001500 
.001500 
.003333 
.003334 
.005666 
.004500 
.005884 
.007500 
.008000 
.013833 

'   .O&O 
.0367 

ItuA, 
0. 

-^000038 
-^000038 
-^000088 
-.000688 

—%  000088 

JndL 
6. 

Oi 
a 

0. 
0. 
0. 
0. 

Initial  load. 
Blaatio  limit. 

Loadattimaofroptare. 



a 

.000088 

.008767 

.098767 

.008667 

.004900 

GeMral  anmmary. 

Tenalle  strength  per  square  inoh  of  original  seotion jxmnds..     78,840 

SlasUc  limit  per  sqnare  inch  of  original  section do 41,000 

Elongation  per  inch  after  rapture. inch..      0.2100 

Elongation  per  inch  under  strain  at  elsetie  limit do 001267 

Reduction  in  diameter  at  point  of  rapture do 143 

Reduction  in  area  after  rupture,  per  oentom  of  original  8eotid9 44.6 

Position  of  rupture '.(0  from  middle  of  stem 

Character  of  broken  anrflioe ^ ailky 

SkHDigatioa  of  tnoh  8e«tiona ".  26, ".  27*.  MO 


TESTS  OF  IBON  AND  STfiEL. 
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Marks,  b'SW 

DUmeter,  "US64. 

Sectional  area,  ^'square  inch. 


No.  982. 


Applied  loKlB. 

"SSS?" 

Sncoeni'VB 

elongation 

per  inch. 

Peraanent 

■et. 

SaooeeaiTe 
permanent 

.     Semarka. 

ToUL 

^•Lsr 

iVWMlf. 

250 
1.250 
2,800 
3,750 
8^000 
6^250 
7,500 
8;  750 
81000 

Pknmdt. 
1.000 
5^000 
10,000 
15^000 
20^090 
25,000 
80,000 
35,000 
86,000 
87,000 
88,000 
80,000 
40.000 
41.000 
42.000 
43.  QUO 
44.000 
45.000 
40,000 
47.000 
48^000 
40,000 
50,000 
51,000 
52,000 
531000 
54,000 

56,000 
57,000 
58.000 
59. 000 
60,000 
92,000 
04,000 
06^000 
98^000 
70,000 
72,000 
74,600 
7MO0 

Inek. 
0. 

•  000188 
.000207 
.000483 
.000000 
.000767 
.000083 
.061100 
.001133 
.001107 
.001200 
.001267 
.001833 
.002100 
.006233 
.0C6867 
.008267 
.008800 
.009767 
.010567 
.012067 
.013067 
.014700 
.016833 
.016700 
.018033 
.010000 
.02U07 
.023000 
.029838 
.027333 
.028088 
.031167 
.086000 
.041238 
.047297 
.056000 
.065000 
.0707 
.1067 
.1688 

Jneh. 
0. 

.000133 
.000184 
.000106 
.000167 
.000167 
.000166 
.000167 
.000033 
.000034 
.000038 
.000067 
.000066 
.000767 
.604133 
.000684 
.001400 
.000533 
.000067 
.000800 
.001900 
.001000 
.001038 
.000638 
.001867 
.001338 
.001867 
.001267 
.001888 
.002838 
.002000 
.001000 
.002234 
.004888 
.006283 

.007738 
.010000 
.0U7 
.0800 

.0000 

i'l — t 

a^-* 

Initial  load. 
Slaattolimit. 

Tenaile  strength. 
Load  at  time  of  mptnre. 

'""Joooom"* 

0. 

0,250 
1IL590 
9^730 
1(11  «10 
JO,£iO 
10,500 
10,750 
11,009 
11.250 
It.  590 
11.750 
12,990 
12.259 
12;  990 
S790 
U,990 
13,290 
29;  900 

19,990 
14.290 
14,900 
14.790 
19,900 
ISC  900 
19,900 
]S900 
17.000 
17.900 
19^960 
19^900 

.000100 

.000067 

.007138 

•  007088 

.012767 

.006684 

. 

Gmeral  Ottmmary. 

TcMfla  strengtii  per  aqoare  inch  of  original  aeetton ponnda..     75,160 

"    '"  Mr  aqnare  inch  of  origins  section do —     40.000 

I  perinea  alter  mptnre i inch..      0.2567 

Terloehnnder  strain  at elaatic limit. do 001338 

I  diameter  at  point  of  mptare do 154 

J  In  area  after  mptore,  percentamof  original  section 47.2 

iMfrnptttie ".65  fh>m  middle  of  stem 

Cteaeter  of  broken  avISsoe v,,,^-;/^"?^? 

I  of  Jneh  aeefelona ^ ".86*,  ".28^  ".12 
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TESTS   OF   IRON   AND   STEEL. 


Marks,  ^t^i 


TSo.  983. 


Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Powndt. 
250 
1,250 
2,500 
8.760 
5,000 
6,250 
7,600 
8,760 
9,000 
9,250 
9,500 
9.750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,600 
12,750 
IS.  000 
13.25t) 
13.500 
13,750 
14.000 
14,250 
14,500 
14,750 
15,000 
15,500 
10,000 
16,500 
17,000 
17,500 
18,000 
16,500 
19,000 
19,500 
19,870 


Per  sqaare 
inoh. 


Pmmds, 

1,000 
6,000 
10,000 
15.000 
20,000 
25,000 
80,000 
86,000 
86.000 
87,000 
88,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
60,000 
51,000 
62,000 
63,000 
64,000 
K5,000 
56,000 
57,000 
5K,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
79,480 


Eloneation 
per  Inoh. 


Inch, 
0. 

.000100 
.000267 
.000400 
.000567 
.000733 
.000900 
.001067 
.001100 
.001138 
.001167 
.001200 
.001200 
.001233 
.001267 
.001800 
.001500 
.003033 
.003133 
.004667 
.005667 
.007067 
.008367 
'  .008967 
.  010100 
.011167 
.012667 
.014000 
.015667 
.016933 
.017967 
.019033 
.021300 
.024000 
.027333 
.031338 


.042000 

.048338 

.056667 

.068667 

.0900 

.1400 


SacoeasiTe 
eloDsatioa 
per  inoh. 


Inch. 

0. 

.000100 
.000167 
.000133 
.000167 
.000166 
.000167 
.000167 
.000038 
.000038 
.000084 
.000038 

0. 

.000033 
.000034 
.000033 
.000200 
.000538 
.001100 
.001634 
.001000 
.001400 
.001300 
.000600 
.001138 
.001067 
.001500 
.001833 
.001667 
.001266 
.001034 
.001066 
.002267 
.002700 
.003333 
.004000 
.005000 
.005667 
.006B38 
.008384 
.012000 
.021338 
.0600 


Permanent 

set. 


Ineh. 
0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 


.000600 


Saooeaaive 

permaaeiit 

aet. 


.000000 


Initial 


Elaatio  limit. 


TenaUe  atrangth. 


Speeiflo  frr»Tity  . 
Hardn 


Gmeral  summarjf. 


Tensile  strength  per  aqaare  inch  of  oriprinal  aeotion poanda.. 

Elaatio  limit  per  sqaare  inch  of  original  section do.... 

Elongation  per  Inch  after  mptnre inch.. 

Elongation  per  inch  under  strain  at  elaatio  limit do — 

Bedaclion  in  diameter  at  point  of  mptare do 

Beductlon  in  area  after  raptare,  per  centam  of  original  aection 

Position  of  mptore ".88fhmineck 

Chamoter  of  broken  anrfaee granular,  40  per  oentnm ;  ailky,  60  p«r  centam 

Kliwigatimi  of  inoh  aectiona ".8§»,  ".18,  ".15 


1&20 
791,480 
43,000 
0.2267 
001300 
.134 
4L0 


Markfl.n'S'o 
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Diameter,  "M^ 

Sectional  area,  .25  sqaare  inch. 


Slonntion 
per  inch. 

SocoesiWe 
elongation 
perlnoh. 

Pennaoent 
set. 

SaocesdTe 

permanent 

set. 

BemarkB; 

TotoL 

Parwnura 

PMindt. 
250 

1,260 
2,500 
8,760 
5,000 
0.250 
7.500 
8.750 
8.000 
0,250 
8.500 
8.750 
10.000 
10,250 
10.500 
10,760 
11,000 
11,250 
11,500 
11,750 
12.000 
12,250 
12,500 
12,750 
13,000 
18,260 
13,800 
18,760 
14,000 
14,230 
14,600 
14.750 
15.000 
15,600 
16^000 
10.600 
17.000 
17,600 
18.000 
18.600 
19^000 
19^160 
16,700 

TWMd9. 

1.000 
5.000 
10,000 
15,000 
20,000 
25,000 
80,000 
86,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45.000 
40,000 
47,000 
48,000 
40.000 
50.000 
61.000 
52,000 
53,000 
64,000 
55,000 
60.000 
57.000 
58,000 
50,000 
60,000 
02.000 
04.000 
66^000 
68,000 
70,000 
72,000 
74,000 
76,000 
76^000 

JncJL 
0. 

.000067 
.000300 
.000838 
.000467 
.000638 
.000800 
.000967 
.001000 
.O0IU83 
.001038 
.001067 
.001100 
.001167 
.002407 
.004767 
.00583? 
.006787 
.008333 
.009000 
.010133 
.011300 
.012788 
.013538 
.014667 
.015633 
.017367 
.018600 
.020383 
.021833 
.023500 
.025833 
.027000 
.031438 
.035667 
.041167 
.046607 
.055000 
.066667 
.0767 
.1138 
.1683 

a 

.000067 
.000133 
.000188 
.000184 
.000166 
.000167 
.000167 
.000038 
.000033 

a 

.000034 
000088 
.000067 
.001300 
.002800 
.001060 
.000934 
.001666 
.000667 
.001133 
.001167 
.001438 
.000800 
.001184 
.000906 
.001734 
.001238 
.001733 
.001500 
.001667 
.001833 
.001667 
.004433 
.004234 
.005500 
.005600 
.008338 
.011607 
.010033 
.0366 
.0600 

JndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.0 

Initial  load. 
Blactle  limit. 

TenaOe  atrangth. 
Load  «t  time  of  raptoie. 

0. 

.005233 

.005238 

.010883 

.005000 



Geiioral  mmmary. 

Teneile strenfirth per aqnare inoh  of  orisinal  section poands..      76,600 

Blastle  limit  per  sanareinoh  of  originalseotion do —      41,000 

Elongation  per  incn  after  mptare inch..      0.2000 

Elongation  per  inch  under  strain  at  elaatio  limit do 001167 

Bedaction  in  diameter  at  point  of  mptare do 104 

Seduction  in  area  after  mptare,  per  centum  of  original  section 40.7 

Peeition  of  mptare ".1  from  middle  of  stem 

Chanaoter  of  broken  aorlSsce slikr 

loflaehaeotlona ".17,  ".40»,  ".10 


252 


TESTS  OF  lEON  AND  STEEL. 


Marks,  mtsM 
Diameter,  ''.664, 


No.  985. 


Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

Elongation 
per  Inch. 

Snccessire 
elonsation 
per  inch. 

Permaoent 

set 

Snooesdre 
set. 

Samarka. 

Total. 

Per  square 
inch. 

Poundt. 

250 

1,250 

2,500 

3,750 

6.000 

6,250 

7,500 

8,750 

9,000 

9,250 

9.500 

9,750 

10,00t 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13.750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,500 

16.000 

16.500 

17,000 

17,500 

18,000 

18,500 

19.000 

19,500 

19,700 

17,500 

Pottiuiff. 
1.000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
36,000 
37,000 
38.000 
80.000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
40,000 
50,000 
51.000 
52,000 
53,000 
54,000 
•5^000 
56,000 
57,000 
58,000 
59.000 
60,000 
62,000 
6»,000 
66,000 
68«000 
70,000 
72.000 
74,000 
76,000 
78,000 
78.800 

Inch, 
0. 

.000100 
.000288 
.000400 
.000567 
.000738 
.000900 
.001067 
.001100 
.001133 
.001200 
.001233 
.001300 
.001400 
.001700 
.002400 
.003900 
.004767 
.005838 
.006667 
.007900 
.008707 
.010000 
.010700 
.011633 
.012767 
.015233 
.016000 
.  017167 
.018500 
.020000 
.021833 
.023000 
.020500 
.029567 
.033600 
.038767 
.044500 
.051667 
.060500 
.073333 
.0967 
.1600 

Ineh. 
0. 

.000100 
.000133 
.000167 
.000167 
.000166 
.000167 
.000167 
.000033 
.000033 
.000087 
.000083 
.000067 
.000100 
.000300 
.000700 
.001500 
.000867 
.001066 
.000834 
.001283 
.000867 
.001288 
.000700 
.000033 
.001184 
.002466 
.000767 
.001167 
.001338 
.001500 
.001333 
.001667 
.003500 
.003067 
.004088 
.005167 
.005738 
.007167 
.008838 
.012838 
.023^67 
.0633 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

IndL 
0. 

Initial  load. 
Elaatlo  limit 

Tenanastrangtli. 
Load  at  time  of  nptoia. 

.000100 

.060100 

.003288 

.008138 

.003100 

.004867 

General  summary. 


Tensile  strength  per  sqnare  inch  of  orlc^nal  section . 

ElasUo  limit  per  square  inch  of  original  section a    V 

Elongation  per  inch  after  rapture inqh 

Elongation  per  inch  under  strain  at  eUwtio  limit do.. 

Ked  action  in  diameter  at  point  of  rupture do 

Reduction  in  area  after  rupture,  per  centum  of  original  section •        44.« 

Position  of  rupture ;,:-"i- v* ;— "•l'''~i!S 

Charaotar  of  broken  snrfaoe ailky.TOparoentomi  giaanlar.  10  psr  wi«niiB 

JUongationofinohaeotiona '^ JOf,  ' Jl, '•» 


78»no 

40,  M0 

a25«7 

.001300 

.114 
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2.-8''  STEEL  B.  L.  BIFLE. 

EXPERIMENTAL  SECTION. 
f Steel  spectmenB  tntm  tabe,  Jacket,  and  hoops,  taken  before  and  after  hooping  ^zperimentl 

No.  361.  ^ 

Tension  Teat 
Mark  on  bar,  A. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Length  3". 


Applied  loads.  i  | 

Total     ^®''  "^l^*^    pwruicu.   I  perinoii  «»«»*  get 

I        inch.  I 


Bemarks. 


PiMSUlf. 

2ii0 
1,2J0 
2.500 
3,750" 
5,000 
0.250 
7,500 
7.750 
8.000 
8.250 
8.500 
8,750 
9,000 
9,250 
9.500 
9.750 
10,000 
10,250 
10.500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12;2S0 
12,500 
12,730 
13.000 
13.250 
Bspid 
12,000 

ia;230 
usoo 

12;  750 
23,000 
18,250 
13L500 
13,750 
14,060 
H2S0 
H500 
14.750 
15,000 
15i,50O 
10.000 
18.500 
17,000 
17,800 
18,000 
18.900 
19,000 
19^500 


Pounds. 
1,000 
5,000 
10.000 
13,000 
20,  GOO 
25.000 
80.000 
81,000 
32,000 
83,000 
34,000 
85k  000 
30.000 
37,000 
88.000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
48.000 
47,000 
48.000 
40^000 
50.000 
51.000 
52,000 
53,000 


Inch, 
0. 

.000100 
.000233 
.000367 
.000500 
.000067 


.000867 
.000900 
.0UO933 
.000967 
.000967 
.001000 
.001033 
.001067 
.001100 
.001133 
.001200 
.001233 
.001207 
.001267 
.001800 
.001888 
.001367 
.001400 
.001400 
.001433 
.001467 
.001533 
.001600 


Inch. 

0. 

.000100 
.00OUt3 
.  000134 
.000133 
.  0001G7 
.000166 
.000034 
.OC0033 
.000033 
.000034 

0. 


Inch. 


Inch, 


Initial  load. 


.000033 
.000034 
.000033 
.000033 
.000067 
.000033 
.000034 
0. 

.000033 
.000088 
.000034 


.000067 


.000067 


a 

.000033 
.000034 


.000007 


.000067 


■trelcliinft ;  load ff lljto48.000 poands per sqoare inch. 


BlastloliiBtt 


48,000 
5^000 
51,000 
58.000 
63,000 
54,000 
56,000 
66^000 
57,000 
58.000 
58^000 
00,000 
82,000 
64,000 
88,000 
08,000 
70,000 
72;  000 
74,000 
70,000 
78.000 


.000267 


.011438 
.011883 
.012238 
.012800 
.014100 
.016333 
.016800 
.016933 
.018433 
.018833 
.020467 


.028088 
.031367 


.049700 
.060707 


.007667 
.000566 
001600 
.000400 
.000400 
.000567 
.001300 
.001238 
.000067 
.000038 
.001500 
.000900 
.001134 
.002333 
.002533 
.002700 
.003334 
.003566 
.004067 
.004600 
.006100 
.007067 


.009700 


.013800 


.018307 


.009688 


.003000 


.006067 
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TESTS   OF  IBON  AND   STEEL. 


Applied  UMds. 

Elon^^tion 
per  inch. 

SaccesalTe 
elongation 
perinch. 

Permanent 
set. 

Snccesaive 

permanent 

eet 

Bemarks. 

Total. 

Per  sqiuire 
inch. 

Pounds, 
20,000 

Il0,500 
21,000 
21,500 
21. 510 
18,700 

Pounds. 

80,000 
82,000 
8»,000 
86,000 
86,040 

Inch. 
a  005000 
.0833 
.1067 
.1567 
.1700 

Inch, 
0.008238 
.0183 
.0234 
.0500 
.0133 

Inch. 

Inch. 

Micrometer  removed. 

Ultimate  atiensth. 
Load  at  time  ox  mptore^ 

'" 

Gef^rcU  Bummary, 


Tensile  strength  per  aqoare  inch  of  orifiinal  section ponnds. 

Elastic  limit  per  square  inch  of  original  section do... 

Elongation  per  inoh after  mptore '. inch. 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Beduction  in  diameter  at  point  of  mptore do... 

Bedootion  in  area  after  mptarei  per  centoxn  of  original  secUcm 

Position  of  mptare ".25  from  middle  of  aten^ 

Chsnoter  of  broken  snrfiwe ailky,  Interspersed  with  slight  granulation,  irregular  surfho» 

Stongationofinch  seotioui ".18,  ".42*.  ".14 


80.040 
53,000 
0.2467 
001600 
.154 
47.2 


TESTS   OP   IRON   AND   STEEL. 

No.  352. 

Temion  Test. 
Mark  on  bar,  B. 
Diameter,  ^'.564. 
Sectional  area,  .25  square  inch. 
Length,  3''. 
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* 
EloDgation 

Saoeeflsive 
eloii((atlon 
per  inch. 

Permanent 
set. 

SnoeessiTe 

set. 

BemarU. 

TotaL 

Per  square 
iDCh. 

F9uind9. 

250 

1,^0 

2.500 

3.750 

5^000 

6,250 

7.600 

8.750 

10,000 

10,250 

10.600 

10,750 

11,000 

11,250  • 

11,500 

11,760 

12.000 

12.250 

12,600 

12,750 

13,000 

13.200 

13.500 

Baplds 

12;  250 

12,500 

12.750 
13;  000 
18.250 
13,500 
13;  750 
14,000 
14,250 
14.500 
14,750 
15^000 
15.600 

]o;qoo 

lfl.500 
17.000 
17.600 
18.000 
18;  600 

10;  000 

13;  600 
20.000 
2q:500 
21,090 
2U900 

2a;ooo 

22  830 
10.900 

PoundM. 
1.000 
5.000 
10.000 
15^000 
20;  000 
25.000 
30.000 
85.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49.000 
50.000 
51,000 
62,000 
63,000 
54.000 
letohiDg;  ]< 

49,000 

60,000 
51,000 
62,000 
63.000 
54.000 
55.000 
66.000 
67.000 
58,000 
50,000 
60,000 
62,000 
64^000 
66,000 
68.000 
70.000 
72,000 
74,000 
76;  000 
78,000 
80,000 
82.000 
84,000 
88,000 
88,000 
80,820 

Inch, 
0. 

.000100 
.000233 
.000367 
.000500 
.000667 
.000633 
.000967 
.001133 
.001138 
.001167 
.001200 
.001233 
.001267 
.001300 
.001338 
.001367 
.001367 
.001438 
.001467 
.001533 
.001567 
.001600 
«dfeUto49, 
C. 002767 
{.002933 
.005367 
.010338 
.010767 
.  011438 
.012167 
.013100 
.014300 
.014833 
.015600 
.016667 
.018000 
.019700 
.022267 
.024900 
.027667 
.030700 
.084033 
.087700 
.041838 
.046600 
.092700 
.0633 
.0788 
.0883 
.1100 
.1900 

Inch. 
0. 

.000100 
.000183 
.000184 
.000133 
.000167 
.000166 
.000134 
.000166 

a 

.000034 
.000033 
.000033 
.000034 
.000038 
.000038 
.000034 

o! 

.000066 
.000034 
.000066 
.000084 
.000038 
OOOponndai 
.001167 
.000166 
.002434 
.004966 
.000484 
.000666 
.000784 
.000933 
.001200 
.000538 
.000767 
001067 
.001833 
.001700 
.002567 
.002633 
.002767 
.003083 
.008833 
.008667 
.003633 
.005267 
.006100 
.0106 
.0100 
.0100 
.0267 
.0800 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 

Inch. 
0. 

Initial  ImmL 
SlastteUmtt. 

-Ultimata  strength. 
Load  at  time  of  mptnTe^ 

0. 

0. 



er  square  in 

oh. 

.011100 

.OUIOO 

.016667 

.004667 

SpeeiAe  i^nTity.. 
HajdneM . 


Qenrn'Ol  wmmary. 


Tensile  strengtli  per  square  inoh  of  original  section • pounds.. 


Elastic  limU  per  Miiare  inch  of  original  section do 

EIOBgatiofi  per  inon  alter  mptnre 


inch.. 
do.... 
do.... 


Stoigation  per  Inch  nnder  stnin  at  elastic  limit 

Bsdnetion  in  diameter  at  point  of  mptare... 

Bedoetlon  Sb  area  after  mptnret  per  centam  of  original  section 

PositioB  of  mptnre r'.2firomneck 

Character  of  brohen  snrthce silky,  irregalarsar&ce 

EhmgatSon  of  iaeh  sections 'M6,  ".24  r. 82  fhustaied  section) 


7.8618 

17.44 

89,820 

54,000 

0.24 

.001600 

.154 

47.2 
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TESTS  OF  IRON  AND  STEEL. 

No.  353. 

Tension  Test. 


Mark  on  bar,  C. 

Diameter,  '^66  4. 

Sectional  area,  .25  square  incb. 

Lengtb,  3''. 


Applied  loada. 


Total. 


1  EloDgfttion 

inoo. 


SaccesBive 
elongation 
per  incb. 


Permanent 
aot. 


Succeesive 

permanent 

set. 


Bemarks. 


Pound*. 

250 

1,250 

2,500 

8,750 

6,000 

%250 

7,500 

8.760 

10,000 

10,250 

10,600 

10,750 

11,000 


Pounds. 
1,000 
5,000 
10,000 
15.000 
20,000 
23,000 
80,000 
85,000 
40,000 
41.000 
42,000 
43,000 
44,000 


11,  wo  «4,UW 

Bapid  yielding;  the 

10,250  41,000 

10,500 
10,750 
11.000 
11, 250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13.250 
13,500 
13,750 
14.000 
14,250 
14.500 
14,750 
15.000 
15,500 
16,000 
16.500 
17,000 
17,500 
18,000 
18,600 
19,000 
19.500 
20,000 
20, 600 
21,000 
18,800 


42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
61,000 
62,000 
63.000 
64,000 
65,000 
60,000 
67, 000 
68,000 
69,000 
60,000 
02,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 


Inch. 
0. 

.000100 
.000233 
.  000367 
.000533 
.000700 
.000833 
. 001000 
. 001 167 
. 001200 
.001233 
. 001267 
.  001367 
load  falling 
C  .002333 
>  .002467 
.003433 
.  004233 
.  005133 
.  005067 
.  007267 
.  009400 
.011000 
.011700 
.012400 
.  012033 
.014133 
.  014933 
.  016100 
.017000 
.018333 


Inch. 
0. 

.000100 
.000133 
.000134 
.0001G6 
.000107 
. 000133 
.000167 
.000167 
.000033 
.000033 
.000034 
.000100 


Inch. 


Inch. 


Initial  load. 


.000038 


.000033 


suddenly  to  40,000  pounds  per  aqnaie  inch. 
000066 


Elastic  limit. 


.  020000 

.021567 

.023267 

.025767 

.028633 

.032167 

.035467 

.040067 

.044167 

.050000 

.054500 

.065183 

.080483 

.0067 

.1367 


.000134 
.000966 
OQOSOO 
.000900 
.000834 
. 001300 
.002133 
.001600 
.000700 
.000700 
.000533 
.001200 
.000800 
.001167 
.000900 
.001833 
.000600 
.001667 
.000967 
.001700 
.002500 
.002866 
.003534 
.003300 
.004600 
.004100 
.005833 
.004500 
.010633 
.015300 
.016267 


.004567 


.010538 


.014967 


.20867 


.004534 


.005066 


.004434 


.006000 


Micrometer  remoTed. 

Ultimate  atrenfth. 
Load  at  time  of  raptore. 


General  summary. 

Tensile  strength  per  aqnare  inch  of  orifdnal  section. «. pounds..      84,000 

glastic  limit  per  sooare  inch  of  original  section do 44,000 
loDgation  perincn after  rupture inch.,      aso 

Elongation  per  inch  under  strain  at  elastic  limit do 001S67 

Reduction  in  diameter  at  point  of  nipture do .144 

Seduction  in  area  after  rapture,  per  centum  of  original  section 41.6 

Position  of  mptnre l"lh»m  neck 

Characterof  broken snrfkoe silky 

Elongation  of  inch  sections ".00,  ".10  (".35  firaetured  aeotion). 


TESTS   OP  IRON    LSI}   STEEL. 
No.  385. 
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Compression  Test 
Mark  on  bar,  D 
Length,  5". 
Diameter,  ''.798. 
Sectional  area,  .50  sqaare  inch. 


AppUed  loads. 

Comprea- 

alon  per 

inch. 

Stlceetsive 
compres- 
sion _per 
incb. 

Permanent 
set. 

Snceeeaire 

Remarka. 

TotaL 

Persqnaro 
inch. 

permanent 
set 

P&undt. 
500 
2;  500 
6^000 
7.500 
10,000 
12,500 
15,000 
17,500 
20.000 
20,500 
21.000 
21,500 
22,000 
22,600 
221750 
23^000 
23,500 
24,000 
21.500 
SS^OOO 

PotffuZt. 
1,000 
5,006 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
15.500 
46,000 
47,000 
48,000 
40,000 
50.000 

Inch, 
0. 

.000125 
.000300 
.000450 
.000600 
.000775 
.000900 
.001075 
.001250 
.001300 
.001350 
.001375 
.001425 
.001525 
.004125 
.004600 
.006375 
.007925 
.008850 
.009600 

Inch. 
0. 
.000125 
.000176 
.000160 
.000150 
.000175 
.000125 
.000176 
.000175 
.000050 
.000050 
.000025 
.000050 
.000100 
.000600 
.000476 
.001775 
.001650 
.C00025 
.000750 

Inch, 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
.000025 

Inch, 
0. 

Initial  load. 

Elaetio  limit. 
Bapid  deflection. 

"Vooooii"* 

.000150 

.000126 

.007726 

.007675 

General  nmmary, 

2aatie  limit  per  square  inch  of  original  section pounds..     44,000 

CanpnasioB  per  inch  under  streaa  at  elaatio  limit inch..  0.001426 
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TESTS    OF  IRON  AND   STEEL. 
No.  384, 


Oompresaion  Test 
Mark  on  bar,  E 
Length,  5''. 
Diameter,  ''.798. 
Sectional  area,  .50 -square  inch.  v 


AppUed  loads. 

Oomprea. 

Baooeedye 

oomprea- 

aionper 

inch. 

Permanent 
aet 

Sneoeaaiye 
permanent 

aet 

Bemarka. 

Total. 

Per  Moare 
inok 

Poundc 
600 
2.600 
6,000 
7,600 
10,000 
12,600 
15^000 
17,500 
20,000 
20,600 
21,000 
21,600 
22,000 
22,600 
28,000 
23,600 
24,000 
24,600 
25,000 
25^600 

Potincb. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
80,000 
85,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 

Inch. 
0. 

.000325 
.000475 
.000650 
.000750 
.001000 
.001175 
.001350 
.001525 
.001600 
.001625 
.001660 
.001675 
.001700 
.001725 
.001750 
.001775 
.001800 
.007400 
.000200 

Inch. 
0. 

.000825 
.000150 
.000175 
.000100 
.000250 
.000175 
.000175 
.000175 
.000075 
.000025 
.000025 
.000025 
.000035 
.000025 
.000025 
.000025 
.000025 
.005600 
.001800 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000050 

Inch. 
0, 

Initial  load. 

'■Vooooso" 

' 

.000076 

•  000025 

t 

Elastic  limit.                     1 

Teat  disoontinnfM). 

General  tvmmary, 

Slastio  limit  per  aqnaie  inch  of  original  aeotion ponnda. 

Compxeaaion  per  incli  under  atreaa  ftt  elaatio  limit »• inch., 


40,000 
0,  OOINW 


TESTS   ^F   IBON  AND   STEEL. 

No.  388. 

Compression  Test 
Mark  on  bar,  F 
Length,  3".96. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch^ 
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AppUedlMdi. 

CompTM- 

Bnooesfliye 
oompreft> 

Pennanent 
Bet. 

SaooeMive 

permanent 

set. 

Benuffka. 

TotaL 

PvMiuffe 
inoL 

500 

2,500 
5vO0O 
7.500 

10;  000 

12;  800 
1%000 
17.500 
20^000 
20.500 
21.000 
21.500 
22;  000 
22,500 
28.000 
88;  500 

2b;ooo 

Pimnd». 
1.000 
5,000 
10,000 
15,000 
20,000 
29,000 
80,000 
85,000 
40,000 
41«000 
48,000 
48,000 
44,000 
45,000 
46;  000 
47,000 
48;  000 
40;  000 
50;  000 
61,000 
52;  000 

IndL 
0. 

.000088 
.000200 
.000838 
.000467 
.000600 
.000738 
.000938 
.001800 
.001367 
.001400 
.001438 
.001467 
.001567 
.001700 
.001767 
.001800 
.002000 
.004567 

!  010188 

IndL 

a 

.000083 
.000167 
.000138 
.000184 
.000133 
.000133 
.000200 
•000367 
.000067 
.000038 

.'000034 
.000100 
.000183 
.000067 

[000200 
.002567 

! 000588 

IndL 
0. 
0. 
0. 

a 

0. 
0. 
0. 
0. 
.000068 

IndL 
0. 

Initial  load. 
KUattoUmlt. 

*"."o66dB8" 

.000167 

.000167 

.003000 

.002888 

.006300 

.006300 

General 


Bmft  per  aqnare  infill  of  original  seetion poimda..       48,000 

per inoh under atteaa at elastio limit inoh..    0.001800 
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^    '  Mark  on  bar,  G 
Length,  3''.98. 
Diameter,  '^798. 
Sectional  area,  .50  sqnare  inch, 


TESTS   OP   IRON   AND    STEEL. 

No.  389. 

CompreMtOA  Teet. 


Applied  loads. 

Comprea- 

aionper 

inol 

Sncoeaaive 

aion  per 
inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarka. 

TotaL 

Per  Bonare 
inot 

Poundt. 
600 
2,500 
5,000 
7,600 
10,000 
12,600 
15,000 
16,600 
16.000 
16,600 
17,000 
17,600 
18,000 
18,600 
19,000 
10,600 
20,000 
20,600 
21,000 

22,600 
23.000 
28.600 
24,000 
24,500 
25,000 

Poundt. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
80.000 
81,000 
82,000 
88,000 
84,000 
86.000 
86.000 
87,000 
88.000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
40,000 
60,000 

Inch. 
0. 

.000067 
.000267 
.000400 
.000600 
.000738 
.001000 
.001038 
.001067 
.001200 
.001283 
.001300 
.001838 
.001867 
.001433 
.001667 
.001700 
.001800 
.001067 
.002100 
.002300 
.002467 
.002700 
.002933 
.003867 
.005267 
.006088 

Inch, 
0. 

.000067 
.000200 
.000183 
.000200 
.000138 
.000267 
.000088 
.000034 
.000133 
.000038 
.000067 
.000038 
.000034 
.000066 
.000134 
.000133 
.000100 
.000167 
.000133 
.000200 
.000167 
.000238 
.000233 
.000434 
.001000 
.001666 

Inch, 

0. 

0. 

0. 

.000033 
.000033 
.000067 
.000133 

Inch. 
0. 

Initialload. 

Elastic  limit 
Teat  disoontlnaed. 

o! 

.000034 
.000066 

.000333 

.000800 

.000588 

.000200 

.001067 

.000534 

.005188 

.004066 

Omeral  tummary. 


Elastic  limit  per  sqnare  inch  of  original  aeotion ponnda..     88,000 

Compieaaion  per  inch  under  Btreaa  at  elastlclimit  inoh..  a00143l 


TESTS   Of   IBON   AND   STEEL. 

No.  407. 

Compression  Test 
Mark  oq  bar,  O 
Length,  3''.992. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
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1      AppUedlMdB. 

Compros* 

8Sonp«r 

inch. 

Snccessive 

compres> 

sionper 

inoiL 

Pennanent 
set 

Snccemire 

B«mark«. 

,T.U.. 

PeTfloaare 

Pounds. 

900 

.     2,500 

;     5.00O 

7,500 

1   10.000 

1^500 

15^000 

is^soo 

lfl,000 

l^SS 

17.500 
18.000 
19,500 

u^ooo 

]>,900 
20.000 
20^500 
3I,0Q0 
,   21.500 
22.000 
22.500 
23.000 
8.500 
HOOO 
24.600 
29^000 

PotifuCt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30.000 
81.000 
82.000 
83,000 
84,000 
85^000 
86.000 
87.000 
88.000 
88,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46^000 
47,000 
48,000 
48,000 
50,000 

Inch, 
0. 

.000133 
.000333 
.000500 
.000667 
.000833 
.001000 
.001000 
.001033 
.001067 
.001200 
.001238 
.001300 
.001367 
.001500 
.001633 
.001833 
.001967 
.002283 
.002600 
.002933 
.003667 
.004067 
.009267 
.010467 
.011200 
.012267 

JfieA. 

0. 

.000183 
.000200 
.000167 
.000167 
.000166 
.000167 

0. 

.000083 
.000084 
.000183 
.000088 
.000067 
.000067 
.000138 
.000183 
.000200 
.000184 
.000266 
.000367 
.000338 
.000784 
.001300 
.004300 
.001200 
.000733 
.001067 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

InitUlloiid. 

ElMtioUmlt 

TefltdiBoontinned. 

.000033 

.000083 

.000533 

.000500' 

.002200 

.001667 

.010338 

.008183 

General  $ummary, 

BMtie Unit  per  Muaie  inch  of  original  seotion   poonds..     87,000 

CoBprMdon  per  ineh  QBderBtreM  St  elaatio  limit inoh..  0.001867 


s2^tf^^^^^^  £?Z3^  J2^  ^*?^ 
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TESTS   OF   IBON   AND    STEEL. 
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No.  595. 


Marks,  TT, 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Length,  3". 


Applied  loads. 


Totol. 


250 
1,250 
2,500 
3,750 
5. 000 
6,250 
7,500 
8.750 
10,000 
10.250 
10, 500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13.000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
19,000 
16,500 
17,000 
17,500 
18,000 
18.500 
19,000 
19.500 
20,000 
20,500 
21,000 
21,600 
22,000 
22,500 
22,760 
22,000 


Per  Muare 
iDch. 


Poundt. 
1,000 
5,0C0 
10.000 
15,000 
20,000 
25,000 
30,000 
35.000 
40,  000 
41,000 
42,000 
43,000 
44.000 
45,000 
46^000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
54,000 
65.000 
50,000 
57,000 
68,000 
50,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,060 
88,000 
00,006 
91,040 


Elongation 
per  inch. 


Inch. 
0. 

.000167 
.000207 
.000433 
.0006CO 
. 000733 
.000900 
. 0ai067 
.001232 
.001267 
.001300 
.  001333 
.001367 
.001400 
.001433 
.001467 
.  001600 
.001533 
.001567 
.001638 
.001667 
.001700 
.012333 
.012867 
.013600 
.014200 
.015267 
.016400 
.017500 
.019500 
.021883 
.023933 
.026567 
.029667 


.040167 

.044400 

.050000 

.056667 

.064167 

.075067 

.090733 

.1133 

.1667 


Snccessivci 
elon{!ation 
per  inch. 


Inch, 
0. 

.000167 
.000100 
.000166 
. 000167 
.000133 
.000167 
.000167 
. 000166 
.000034 
.  000033 


.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000034 


.010633 
.000534 
.000733 
.000600 
.001067 
.001133 
.001100 
.002000 
.001833 
.002600 
.002634 
.  003100 
.003166 
.003700 
.003684 
.004233 
.005600 
.006667 
.007500 
.011500 
,015066 
.022567 
.0534 


Permanent 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.010667 


.015067 


SaoceMire 

permanent 

set. 


Inch. 


.010667 


.004400 


Bemarks. 


Initial  1 


XUattoUmlft. 


Tensile  itreDgtli. 
Loftd  At  time  of  rupture. 


General  summary. 

Tensile  strengtb  per  square  inch  of  original  section poanda..      91,040 

Elastic  limit  per  square  inch  of  original  section do....      68,000 

£loDjEation  per  inch  after  mptare , inch..      0.2138 

Elongation  per  inch  under  Ftrain  at  elastic  limit do 001700 

Redaction  in  diameter  at  point  of  rapture do 104 

Redaction  in  area  after  mptore,  per  centum  of  original  section 88.5 

Position  of  rupture ".8  from  neck 

Character  of  broken  surface fine  granular,  radiating  fh>m  a  dull  spot  at  ciroumferenco 

Elongation  of  inch  sections ".29*,  ".18,  ".I7 
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TESTS   OP   IRON   AND   ST££L. 


No.  696. 
Marks,  T  T, 
Diameter,  ''.664. 
Sectional  area,  .26  square  inch. 
Length,  3''. 


Applied  loads. 


Total 


Per  sqoare 
inch. 


Elongation 


per  inoh. 


Saccessive 
elongation 
per  inch. 


Permanent 
set. 


SncceaaiTe 

permanent 

set. 


Remarks. 


Founds. 
250 
1,230 
2,500 
8,7fi0 
5,000 
6,250 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,  OUO 
11,250 
41,500 
11,750 
12,000 
12. 250 
12,500 
12,750 
13, 000 
13,250 
13,500 
13, 750 
14,000 
14,250 
14,500 
14.750 
15,000 
15,500 
10,000 
19,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,-500 
20,000 
20,500 
21,000 
21,500 
21,890 
19,500 


Pounda. 
1,000 
5,000 
10,000 
15,000 
20,000 
25, 000 
30, 000 
35. 000 
40, 000 
41,000 
42,000 
43,000 
44,  COO 
45.000 
46. 000 
47,000 
48,000 
49, 000 
50,000 
51,  OUO 
52,000 
53,000 
•54,000 
55,000 
66,000 
67, 000 
68  000 
59  000 
60.000 
62,000 
64,000. 
66,00<r 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
87,660 


Inch. 

0. 

.000100 
. 000267 
.000400 
.000567 
.  000733 
.  000900 
.001007 
.  001233 
.  001267 
.  001300 
.0U1300 
.  001333 
.  0013C7 
.  001400 
.001433 
.000000 
.  007000 
. 015700 
.016067 
.C 16333 
.016867 
.  018000 
.019483 
.  020167 
.<)20g33 
.022233 
. 023267 
.025083 
.027233 
. 030067 
.033833 


.040333 
.045000 
.050000 
.054033 
.062167 
.  070000 
.082000 
.096167 
.124000 
.1800 


Itieh. 

0. 

.000100 
.  000167 
.  000133 
.000167 
.000166 
. 000167 
.000167 
.000166 
.  0000:^4 
.000033 

0. 

. 000033 
.  000034 
. 000033 
. 000033 
.004567 
.  001000 
.  015000 
.000367 
.  000466 
.000334 
.001133 
.0C1433 
.  000734 
.00U766 
. 001300 
.001034 
.001766 
.002200 
.002834 
.003260 
.003334 


.004667 
.005000 
.004033 
.007234 
.007883 
.012000 
.016167 
.02.5833 
.0560 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


InitUl 


Elastio  limit. 


.018667 


.013667 


.17167 


.003500 


.0225C0 


.006333 


Tensile  strengtli.  i 

Load  at  time  of  rvptuK. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section ponods..      87.560 

Elasticlimit  per  sanare  inoh  of  original  section do —      47,  COO 

Elongation  per  incn  after  mpture inch..      0.2433 

Elongation  per  inch  under  strain  at  clastic  limit ^ do 001433 

Rednotion  in  diameter  at  point  of  mptnre do .144 

Bednction  in  area  after  rupture,  per  centum  of  original  section 41.6 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface .silky,  interspersed  with  Ane  granulation 

Elongation  of  inoh  sections ".84»,  ".20,  ".19 


T  1 

Marks  on  bar,  Middle 

Ijengtli,  5". 

30iameter,  ''.798. 

Sectional  area,  .50  square  inch. 


TESTS   OP   IRON   AND   STEEL. 

No.  489. 

Compretmon  Test* 
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AppUed  loads. 

Compres- 

Bionper 

inch. 

SncoeMive 

compreB- 

ftion  per 

incn. 

SncceasiTe 

Bemarks. 

ToUL 

Persqaan 
Inch. 

Permanent  permanent 
■**•               set. 

1 

JVimdt. 

500 

s;5oo 

5,000 
7.500 
lO.OOO 
12,500 
15,000 
17,500 
20.000 
20,500 
•  21,000 
21.500 
22.000 
22;  500 
23,000 
23,500 
24.CD0 
24,500 

Pounds. 
1.000 
5.000 
10.000 
15.000 
20,000 
25,000 
30,000 
35,000 
40.000 
41,000 
42,000 
43,000 
44.000 
45.000  ' 
46,000 
47,000 
49.000 
49,000 
60,000 
61.000 
62.000 
68,000 
54,000 
56^000 
69.000 
67.000 
68,000 
89^900 
90,000 
90,600 

JfudL 
0. 

.000150 
.000400 
.000525 
.000375 
.000850 
.001075 
.001225 
.001375 
.  001400 
.001450 
.001475 
.001500 
.  001525 
.001550 
.001575 
.001625 
.001675 
.001726 
.001760 
.001775 
.001775 
.009300 
.099700 
.009959 
.010375 
.010975 
.011625 
.012250 

iMh. 

0. 

.000150 
.000230 
.000125 
.000200 
.000125 
.000225 
000150 
.000150 
.000025 
.000050 
.000025 
.000025 
.000025 
.000025 
.000025 
.000050 
.000050 
.000050 
.000025 
.000025 

0. 

.007525 
.000400 
.000250 
.000425 
.000600 
.000650 
.000625 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

.000025 
.  000025 
.000050 

Inch. 
0. 

Initialload. 
Blaatto  limit 

■  ".'600025'" 
0. 
.000025 

.000075 

.000026 

29^000 
2S.S00 
2fl(.000 
28.500 

27.000 
27.600 
28.000 

28,5*9 
29,009 
28^900 
«\909 
49^900 

.000075 

0. 

.007625 

.007569 

.010109 

.002475 

General  eummary, 

Bantic  Hnit per aqoare inch  of  original  seotioo poimdi.       58^000 

CaapreMMHi  per  inch  onderstreaa  at  elasUo  limit Inoh..    9.90m8 

pldnate  ativaiitli  per  aqnare  inch  of  original  aeotion pooBiEi..       99,690 

rot imn triple  flenre 
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Marks  on  bar,  i^^^ 

Length,  6''. 

Diameter,  '^798. 

SectioDal  area,  .50  square  inch. 


TESTS   OF   IRON  AKD   STEEL. 

:So.  490. 

Compression  Teat. 


Applied  loads. 

Comprea- 

Bion  per 

incfi. 

SncceasiYe 
oompres- 

aet. 

SaooeaeiTe 

permanent 

aet. 

Bamarks. 

Total. 

Per  aqnare 
ixiQh. 

Poundt. 

500 

2,500 

5,000 

7,500 

10,000 

12,500 

16.000 

17,500 

20,000 

20,500 

21,000 

21,500 

22,000 

22,500 

28,000 

23,600 

24,000 

24,600 

25,0C0 

26,600 

26.000 
26,600 
27,000 
27.600 
28,000 
28,600 
20,000 
29^600 
80,000 
89.200 

PoundM. 
1,000 
5,000 
10,000 
16,000 
20.000 
26,000. 
80,000 
86,000 
40,000 
41,000 
42.000 
43.000 
44,000 
45.000 
46,000 
47.000 
48,000 
49^000 
60,000 

61,000 

62,000 

68,000 

-64,000 

66,000 

??:S!!I 

68,000 
60,000 
60,000 
78;400 

Ineh. 
0. 

.000176 
.000800 
.000526 
.000750 
.000925 
.001025 
.001225 
.001476 
.001500 
.001500 
.001626 
.001526 
.001650 
.001600 
.001660 
.001726 
.001750 
.001750 
(.001750 
{.005500 
.010750 
.013376 
.018776 
.014550 
.015200 
.016750 
.016800 
.017876 
.019176 

Inch. 

0. 

.000176 
.000125 
^    .000225 
.000225 
.000176 
.000100 
.000200 
.000250 
.000025 

0. 

.000025 
.0 

•  000025 
.000060 
.000050 
.000076 
.000025 

0. 

0. 

.003775 
.005250 
.002625 
.000400 
.O00T76 
.000650 
.000650 
.001050 
.001076 
.001300 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000025 
.000100 

Inch. 
0. 

InUlalload. 

BlaatloUmtt. 
UlUmateitraDgtli. 

.000025 
.000076 

.000100 

0. 

.000126 

.000086 

.012860 

.012226 

.017000 

.004650 

*  General  eummary, 

Elbatlo  limit  per  aqnare  inoh  of  original  aeetion poonds..      60^000 

Compreaaion per inohnnder atreaa at elaatic Umit inch...  6l 001750 

Ultimate  atrength per  aqnare incli of  original  aeetion pounds..      78,400 

Manner  of  fidlnre , triple  f 


JSStrdt^%.eS^  /S.S3 


P 


H- 


SEx36491 


TESTS   OP  lEON   AND   STEEL. 

No.  354. 

TenHan  Te9t. 
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Mark  on  bar,  fl 

Diameter,  ''.664. 

Seetional  area,  .25  square  inch. 

Lengthy  3". 


^s^ 

8a006MiT6 

elongation 
perlnch. 

let. 

SnoeeesiTe 

permaoent 

•et. 

Benutfko. 

ToteL 

^•L-ar 

250 
1,260 

xuo 

X780 

xooo 

X250 
7,500 
X730 
1X000 
1X290 
1X800 
1X750 
11,100 
11,250 
11.500 
11,750 

ixooo 

1X250 
1X600 
1X750 
1X000 
1X380 
1XS00 
1X750 

Potnub. 

1.000 

xooo 

JXOOO 

1X000 

20,000 
2X000 
8X000 
8X000 
4X000 
41,000 
4X000 
4X000 
44,000 
4X000 
4X000 
47.000 
4X000 
4X000 
60.000 
61.000 
62.000 
63,000 
64,000 
66,000 
66,000 
67,000 
58^000 
60,000 
00,000 

oolooo 

stivtching; 
67,000 
68.000 
60,000 
60.000 
01,000 
02,000 
63,000 
64,000 
06,000 
66^000 
67,000 
68.000 
69.000 
70.000 
72,000 
74,000 
76,000 
7B.O0O 
80.000 
8X000 
84,000 
8X000 
8X000 
00,000 
0X000 
0X000 

Sooo 

0X000 

IndL 
X 

.000100 
.000238 
.000867 
.000438 
.000600 
.000788 
.000033 
.001067 
.001100 
.001133 
.001107 
.001200 
.001238 
.001267 
.001300 
.001338 
.001400 
.001400 
.00148S 
.001467 
.001600 
.001588 
.001667 
.001633 
.001067 
.001700 
.00173 
.0017 
.001800 
l<wd  Boddei 
.003433 
.002707 
.005600 
.007267 
.007567 
.008500 
.008838 
.000867 
.010400 
.011100 
.011600 
.012438 
.018088 
.014138 
.016767 
.017567 
.010067 
.021867 
.028800 
.025888 
.028000 
.081100 
.064288 
.088467 
.042267 
.047267 
.062067 
.6000 

JfidL 

0. 

.000100 
.000138 
.000134 
.000006 
.000167 
.000183 
.000200 
.000134 
.000083 
.000033 
.000084 
.000033 
.000088 
.000034 
.000033 
.000038 
.000067 

0. 

.000088 
.000034 

!  000088 
.000034 
.000006 
.000034 
.000038 
.000088 
.000034 
.000083 
il.yfeUto67, 
.000638 
.000384 
.002883 
.001007 
.000300 
.000883 
.000488 
.000934 
.000533 
.000700 
.000600 
.000638 
.000600 
.001100 
.001084 
.001800 
.002100 
.001700 
.002483 
.002088 
.008167 
.002100 
.008188 
.004284 

!o06000 

006400 

!0078S8 

InOL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

JfidL 
0. 

InitUlloed. 

SaMticlimit. 
Hiorometer  remored. 

0. 

X 



0. 

14.000 

14.250 

14.800 

14,750 

IXIOO 

^Sld 

14.250 

K600 

1X750 

1X000 

1X250 

1X500 

1X760 

1X000 

1X260 

1X600 

17.280 
17.500 
1X000 
IXSOO 
1X000 
1X500 
2XI0O 
2X500 
21,000 
21,500 
2X000 
2X500 
2X000 
2X500 
2X000 
2X500 

DOO  pounds  I 

«rsqonreiii 

.007038 

.007988 

.011500 

.008567 

,... 



S,R:5,8«-^W 


274 


TESTS  OF   IBON   AND   STEEL. 


Applied  lMd». 

per  mob. 

SuocesfiiTe 
elongation 
per  inoh. 

PermAnent 

Saooessive 

permanent 

set 

BmnnrkB, 

ToUL 

Persqnare 
inoh. 

Pounds. 
2&,000 
26,600 
20.000 
22,700 

Pmmdt. 
100,000 
102,000 
104,000 

Inch, 
0.0733 
.0883 
.1207 

Inch, 

0.0138 

.0100 

.0434 

Inch, 

Inch, 

mUmate  strength. 
LoadatUmeofroptiira. 



.... 

1 

General  summary. 

Tensile  Ktrength  per  square  inoh  of  oristnal  section ponnds.. 

Elastic  limit  per  square  inoh  of  origins  section ' do — 

Blongation  per  inch  after  rapture inch.. 

Elongation  per  inoh  under  strain  at  elastic  limit do 

Bedaotion  in  diameter  at  point  of  rapture do.... 

Beduction  in  area  after  rapture,  per  oentum  of  original  section 

Position  of  rupture ".85  from  middle  of  stem 

Character  of  broken  surface silky,  interspersed  with  fine  granalation ;  cop-shaped  ends 

Elongation  of  inoh  sections ".17  (".84  fraotaredTaeotion), 'Mi 


104,001 

60,800 

0.21 

.001800 
.144 
44.6 


No.  365. 

Tensum  Test. 
Mark  on  bar,  I 
Diameter,  ''.564. 
Sectional  area,  .25  sqaare  inch. 
Length,  3". 


Applied  loads. 


TotaL 


Poundc. 
250 
1.250 
2,500 
8,750 
5,000 
6,250 
7,500 
8,750 
10,000 
10.250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12.500 
12,750 
18,000 
18.200 
Bapid 

12,600 

12.750 
18,000 
13,260 
13,500 
18,750 
14,000 
14,250 


Per  square 
inch. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
52,800 
stretching 

50,000 

51,000 
52,000 
53,000 
64,000 
65,000 
56.000 
57,000 


Elongation 
per  inch. 


Inch. 
0. 

.000100 
.000233 
.000367 
.000567 
.000667 
.000838 


.  001183 
.  001167 
.001200 
.001233 
.001267 
.001300 
.001333 
.  001367 
.001400 
.001433 
.001500 
.001533 
.001567 
.001600 
load  suddenly 
'  .002833 
.003100 
.005000 
.007500 
.008167 
.009100 
.009767 
.010400 
.010900 


Successive 
elongation 
per  inch. 


Permanent 
set. 


Inch. 
0. 

.000100 
.000133 
.000134 
.000200 
.000100 
.000166 
. 000100 
.000200 
.000034 
.000033 
.000033 
.000034 
.000083 
.000038 
.000034 
.000083 
.000033 
.000067 
.000033 
.000034 
.000033 


Inch. 
0. 
0. 
0. 
0. 
0 
0. 

a 

0. 


.000067 


.000067 


Suooessive 
permanent 


Inch. 


.000084 


Bemarka. 


Initial  load. 


fell  to  60,000  pounds  per  square  ineh 
.001233 
.000267 
.001900 
.002500 
.000667 
.000033 
.000667 
.000638 
.000500 


EkstloUmit 


.007738 


.007606 
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Applied  kHub. 

periich. 

SaoceasiTe 
per  inch. 

Pennanent 
set. 

SaooeielTe 

Remwkfl. 

Total 

Persqiuve 

pemuuLent 
set. 

14,500 
14,750 
15.000 
15.500 
10.000 

58.000 

60.000 
60.000 
62,000 
64,000 
08^000 
68.000 
70,000 
72,000 
74.000 
76L000 
78,000 
80,000 
88,000 
84.000 
86.000 
88,000 
90,000 
02.000 
92.800 
98,280 

JndL 
.011838 
.012567 
.013787 
.014933 
.017100 
.019067 
.021000 
.023267 
.025600 
.028000 
.031383 
.034600 
.037667 
.042000 
.047667 
.068733 
.061600 
.0733 
.0908 
.1000 

Inch, 

.000033 

.000734 

.001200 

.001166 

.002167 

.001967 

.001033 

.002267 

.002333 

.002400 

.003333 

.003267 

.003067 

.004333 

.005667 

.006066 

.007867 

.0117 

.0200 

.0067 

IneK 

Inch. 

.011500 

.003767 

.... 

16,500 
17.000 

17  500 

18,000 

18^500 

19.000 

10.500 

»,000 

;  20,600 

21,000 

1  2LS00 

,  22,000 
22.500 

23.000 

23.200 

Miidmnindlftineter  ".533. 

!  23,320 

Ultimate  streDRth. 

Miiiimnmdiaiiieter^.521. 

Minimum  diameter ''.512. 

While  sustaining  the 
maximum  load,  the 
stretching  going  on  in 
the  mean  time  from 
'M300  to  ".1533  per 
in«h. 

Load  at  time  of  rapture. 

.1800 
.1633 

.0300 
.0238 

20^500 

General  eumnuiry. 

§>^fl«  parity 7.8601 

5»rfa«« ia68 

Triafle itnagthper  square  inoh  of  original  section pounds..     93,280 

f^Jitie  limit  per  sonare  inch  of  original  section do 52,800 

£«oeatioa per Incn  after  rupture inch..         0.20 

£«Qliaion  per  iaeh  under  strain  at  elasUo  limit do  ...    .001600 

Bcooetioo  in  diameter  at  point  of  rupiure do 114 

^^^ctionlo  ana  alter  rupture,  per  centum  of  original  section 36.4 

«w«ii  of  rupture ".70fromneclc 

^"f^cr  of  broken  snrftco flue  granular,  radiating  from  a  dull  spot  at  circumference.   The 

■JBinnm  dismeter  (".44)  ooenrred  ".25  from  the  point  of  fracture. 
n«ptiooofinoh  sectiona ".U,  ".17  (".82  fractured  section ) 
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No.  356. 

Tension  Test 
Mark  on  bar,  J 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Length  3''. 


Applied  loads. 

Eloufsatum 
per  inch. 

SaocesAlve 
elongatioo 
per  inch. 

Permanent 
set. 

Saooeaaire 

permanent 

set. 

Bemarka. 

Total. 

Per  sqiDare 
inoh. 

Poundt, 
250 
1,250 
2,500 
8,750 
6,000 
6.250 
7,500 
8,750 
10,000 
10, 250 
10,600 
10,750 
11,000 
11,250 
11,600 
11,760 
12,000 
12,250 
72.500 
12,750 
13,000 
13,250 
13,600 
13,750 
14.000 
14,250 
14,500 
14,750 
14,940 
Rapid  1 
14,000 
14.250 
14,600 
14,750 
15,000 
15,500 
16,000 
16,600 
17.000 
17.600 
18,000 
18,600 
19,000 
19,600 
20,000 
20,600 
21,000 
21,600 
22,000 
22.600 
23,000 
28,600 
24,000 

24,250 
21,600 

Poundt. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
30,000 
35,000 
40.000 
41.000 
42,000 
48, 000 
44,000 
45.000 
46,000 
47.000 
48,000 
49,000 
60,000 
61.000 
62.000 
63,000 
64,000 
65,000 
50,000 
57,000 
68,000 
69.000 
69,760 
itretching;  ] 
66,000 
57,000 
58,000 
59,000 
60.000 
62.000 
64.000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
81.000 
86,000 
88,000 
90.000 
92,000 
94,000 
90,000 

97,000 

Inch, 
0. 

.000133 
.000300 
.000433 
.000633 
.000767 
.000967 
.001100 
.001300 
.  001333 
.  001333 
.001367 
.001400 
.001433 
.  001467 
.001500 
.001533 
.001600 
.001633 
.001667 
.001700 

»    .001738 
.001767 
.001800 
.001867 
.001900 
.  001933 
.001967 
.002000 

oad  Bnddenl 
.002700 
.002967 
.  003333 
.006133 
.008667 
.009467 
.011300 
.013238 
.015267- 
.016800 
.018838 
.031133 
.  023533 
.026383 
.029100 
.03'?300 
.035700 
.040033 
.044367 
.051367 
.0638 
.0700 
.0933 

C  .1167 

\   .1400 

Inch. 

0. 

.000133 
.000167 
.000133 
.000^200 
.000134 
.000200 
.000133 
.  OU0200 
.000033 

0. 

.000034 
.  000033 
.000033 
.  000034 
.000033 
.000033 
.000067 
.000033 
.000034 
.000033 
.000033 
.  00003 i 
.000033 
.000087 
.000033 
.000033 
.000034 
.000033 
7feUto56.0( 
.000700 
.000267 
.000366 
.002800 
.002434 
.000900 
.001833 
.001938 
.002034 
.001533 
.002033 
.002300 
.002400 
.002800 
.002767 
.003200 
.003400 
.004333 
.004384 
.007000 
.011933 
.0067 
.0233 
.0234 
.0233 

InOi. 
0. 

.000038 
.000033 
.000033 
.000033 
.000033 
.  000038 
.000033 
.000067 

Inek. 
0. 

.000088 
0. 
0. 
0. 
0. 
0. 
0. 

.000034 

Initlalload. 

.000007 

.000088 

.000100 

.000033 

Elastic  limit 
h. 

Ultimate  strengih. 
LoadaAtimeofraptiiie. 

.oooioo 

0. 

M)  pounds  p< 

»  aqoare  inc 

.006300 

.006200 

General  summary. 

Tensile  strength  per  square  inch  of  original  section poimda        97  OM 

Elastic  limit  per  sqaare  inoh  of  original  section do    '*     Ml'w* 

Elongation  per  inch  after  i-nptare inch"     0.1731 

Elongation  per  inoh  under  strain  at  elastic  limit do    "     0(BPOO 

Reduction  in  diameter  at  point  of  raptare J"'* do""        .11* 

Reduction  in  area  after  rupture,  per  centum  of  original  section 86.4 

Position  of  rupture ''75*ftoBneok 

Character  of  broken  surface fine  granular ;  radiating  from  a  daii  spot  at  oiroomlbrence  of  bsr 

™'*"*^**'*n  ox  inoh  aecuona ".10,  "lu  (''.28  fhMtiu«d 
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No.  392. 

Tension  Test 

Mark  on  bar,  P 

Diameter^  ^^.564. 

Sectional  area,  J25  sqaare  inch. 

Length,  2'^ 


Applied  kMdA. 


TbtaL 


Per 


r  square 
inch. 


XlODj 

per 


SaoceesiTe 
elongation 
per  inch. 


Permanent 


SaooeeeiTe 

permanent 

•et. 


Bemarka. 


250 
1,250 
i.500 
8.750 
5.000 
0,250 
7,900 
7.750 
8.000 
8.250 

8.  SCO 
8,750 

9.  COO 
>.2jO 
%Si!0 
1,750 

10,000 

lo^ssa 

10.000 
10^750 
lUOOO 
11230 
11,5C0 
11,750 
12, 4M 
12.250 
UTSkO 

ia;75o 
ucoo 

1J1250 
12.500 
12,750 

Hooo 

K250 
H5i0 
14.750 
U.00O 
15^250 
15,500 
ij^730 
1«1000 
111250 
10^590 
U^TSO 
17,000 
17,850 
17,M0 
U^OIO 
111500 
15^  000 
11^500 
21^  010 
20^100 
21,000 
21,500 
21;  000 

a;  500 

231010 

KOlo 


J.OOO 
S.000 
10.000 
15,000 
20,000 
25,000 
80,000 
81.000 
8-AOOO 
83,000 
84,000 
S^OCO 
80,000 
87,000 
38,000 
30.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
40.000 
47,000 
48,000 
40.000 
50,000 
51.000 
52,000 
58,000 
54.000 
55^000 
50.000 
57,000 
58,000 
60^000 
60,000 
01,000 
02.000 
03.000 
64,000 
65^000 
60^000 
67.000 
»<,000 
60.000 
70,600 
79;  000 
74,000 
Ti^OOO 
78^000 

oe^oooi 
n;ooo 

8I»000 
Ml  660 
88;  660 
80;  600 

•i;ooo 

8I»666 
80;  660 


Jndk. 
Ol 
000050 
000150 
000300 
000500 
000000 

oooooo 


000050 
000050 

OOIOOO 

001050 

001100 

001100 

001150 

001150 

001250 

001250 

001300 

001350 

001850 

001400 

001450 

001500 

001500 

OOl.'UO 

001600 

001600 

001650 

OOGOTtH 
005650 
0OOf>50 
OOTIliO 

otmsoo 


oodooo 
oioooo 
all 05a 

0119O0 

0131041 

0l4i*50 
0151)00 
P17750 

otoioo 

031150 
023400 
O2500O 

03012^50 
035100 
037^0 
04JO00 
047400 
001*0,10 


Inch. 

0. 

.000050 
.000100 
.000150 
.000200 
.000100 
.000300 

0. 
.000050 

0. 

.000050 
.OCOnSO 
.00005U 

0. 
.000050 

0. 
.000100 

0. 

.000050 
.000050 

0. 

.000050 
.000050 
.000060 

0. 

.000050 
.000050 

0. 

.000050 
.000050 
.001700 
.000750 


.000800 
.000800 
.000500 
.001350 
.000400 
.000700 
.000400 
.001050 
.000850 
.000700 
.000500 
.001100 
.000660 
.001050 
.001850 
.001850 
.002060 


.001090 
.004850 
.008760 
.006150 
.004400 


.007450 


Jneh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


Initial 


0. 

0. 

0. 

a 

.002500 

.002600 

.006150 

•  003660 

.009400 

.003860 

.012460 

.008060 

•••••••••••• 

.—».■<.■■■«» 

Slaatio  limit. 
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Applied  loads. 

Elonsation 
per  inch. 

SncoesaiTe 
elongation 

Permanent 
set. 

.SncoesaiTe 

pennanent 

aet. 

Bemirka. 

Total. 

Per  aqaare 
inch. 

Pounds. 
24.600 
26,000 
25, 140 
24.800 

Pounds. 
08,000 
100,000 
100,660 

Inch. 

0.069600 

.087000 

.1150 

Inch. 
0.010000 
.017500 
.0280 

Inch. 

JnefL 

laicToineter  Kmoved. 
Uldmate  atrength. 
Load  at  time  ofraptnre. 

General  summary. 


Tenaile  atrengtli  per  aqoAre  incli  of  origintJ  section poonda. . 

Elastic  limit  per  sqaare  inch  of  orlginaTseotion do  ... 

Elongation  per  Inch  after mptore .inch.. 

Elongation  per  inch  ander  strain  at  elastic  limit do.... 

Redaction  in  diameter  at  point  of  rapture do 

Reduction  in  area  after  rnptare,  per  centum  of  original  section 

Position  of  rapture ^ ".SOftnomneck 

Character  of  broken  surface granular;  radiating  ttom  a  point  in  the  dronmfereocs 

Elongation  of  inch  sections ".09  (".15  fkactored  aectkn). 


100,500 

68,000 

Q.12H 

.001700 

.03< 

11.6 


No.  393. 

Tension  Test 
Mark  on  bar,  R 
Diameter,  '^564. 
Sectional  area,  .25  sqaare  inch. 
Length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Iwh, 

0. 

.000100 
.000100 
.  000200 
.000200 
.000150 
.  000150 

0. 

.000050 
.000050 
.000050 
.000050  * 
.000050 

0. 
.000050 

0. 

.000050 
.0 
.000050 

a 

.000050 
.000050 

0. 
.000050 

0. 

.000050 
.000050 
.000050 
.006650 
.001350 
.000600 
.000600 
.000800 

Permanent 
set. 

SnccessiTe 

I»ermanent 

sot. 

Bemarks. 

Total. 

Per  sqaare 
inch. 

Pounds. 

250 

1,250 

2,500 

8,750 

5,000 

6,250 

7.600 

7,750 

8.000 

8.260 

8,600 

8,760 

9,000 

0,250 

0,500 

0.750 

10,000 

10,250 

10,600 

10,760 

11,600 

11,260 

11,500 

11,750 

12,000 

12,250 

12.500 

12,750 

13,000 

13,250 

18,600 

18.760 

14.000 

Pounds. 
1,000 
6.000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
82,000 
83,000 
84.000 
85.000 
86,000 
37,000 
38,000 
89,000 
40.000 
41,000 
42,000 
48,000 
44,000 

-  46,000 
46,000 
47,006 
48,000 
49,000 
00,000 
61,000 
52,000 
63,006 
54,000 
65,000 
66;  000 

Inch. 
0. 

.000100 
.000200 
.000400 
.000600 
.000750 
.000900 
.000900 
.000950 
.001000 
.001050 
.  001100 
.001150 
.001150 
.001200 
.001200 
.001250 
. 001250 
.001300 
.001300 
.  001350 
.001400 
.001400 
.  001450 
.001450 
.001500 
.  001550 
.001600 
.007150 
.008500 
.009100 
.009700 
.010500 

TnelL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

Initial  load. 
Blaatie  limit. 

0. 

0. 

0. 

.000050 

.000050 

.007760 

.007700 
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▲ppUedlottd. 

Elonnttoii 
perlneh. 

IndL 

O.0U100 
.011900 
.012800 
.014000 
.014660 
.016900 
.017150 
.017900 
.018960 
.019050 
.021000 
.022150 
.023100 
.025250 
.028400 
.031650 
.094900 
.088050 
.012600 
048000 
1 065750 
.060000 
.0750 
.0950 
.1250 

SuooMslve 
elongatloii 
per  Inch. 

Pemuient 

Saooewive 

Eemnrks. 

Total. 

^^i^ssr^ 

permanent 
rot. 

PiMMMiC 

14,200 

14,500 
14,790 
19,000 
15^260 
1\900 
15,750 

10,600 
16^790 
17.000    . 
17.290 
17,500 
18.000 
IK,  900 
,    19^000 
1S9OO 
20,000 
20^900 
2UO0O 
21,500 

67.  000 
68,000 
60^000 
00:000 
01,000 

62.  000 

63.  000 
6ft. 000 
69wOOO 
66,000 
67,000 
68,000 
60.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.  000 
82,000 
84,000 
86,000 
88,000 
00,000 
01.6P0 

Inch, 

aoooooo 
.oooeuo 

.000900 

!  001200 

.000650 

.001250 

.061250 

.000750 

.001050 

.001000 

.001050 

.001150 

.001250 

.001850 

.003150 

.008250 

.003250 

.003750 

.003930 

.005400 

!  007750 

.010250 

.0090 

.0200 

.0600 

Ineh. 

Ineh, 

1 

Micrometer  removedJ 

• 

Ultimate  strength. 
Load  at  time  of  mptoze. 

Ol  011600 

0.003850 

1 

.016450*         .004850 

.022350 

.005000 

22,060 

22,500 

1  s-ss 

21,400 

1 

General  summary, 

TmMIe  ntranstb  per  «<iii«re  inol> of  oriffinal section pounds..      91,600 

SSeSttSerWU^tooboforiginarsectian .»do....      51.000 

vfTr^tiisn  n^fnch  after  rapture inch..      0l2O0O 

H^ttSSSScSimaerotnan  at  elastic  limit do 001600 

|;S5S^lndl«ineU>r»tp^ntof  raptaro......^....  ... do 114 

BSZSm  in  area  after  mptnre,  per  centam  of  original  section 3&4 

PteltiimofraotciTe  -- ■-• at  middle  of  stem 

^»,u«»w.      jr-^  sorfaoe silky,  60  per  centum;  granular,  50  per  centum;  the  bar  separated 

"  first  in  the  silky  section. 

iofiaeb.m^etUmM ".16  (".25  fractured  section) 
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Marks  on  bar,  K 

Length,  4".98. 

Diameter,  ".798. 

Sectional  area,  .60  square  inch. 


TESTS  OF  IRON  AND  STEEL. 

No.  386. 

Campreision  Tat 


Compres- 
donper 

Saoee«8iT6 

oomprM> 

sionper 

IncfiT 

PermaiMnt 
■et 

SacoeMire 
•et 

B«marks. 

TotaL 

^•LSGT 

POMMff. 

000 

2,000 

0,000 

7,000 

10,000 

12;  000 

10.000 
17,000 
20,000 
20,000 
21.000 
21,000 
22,000 
22,000 
28,000 
28.000 
24,000 
24,000 
25,000 
20,000 
26,000 
26,000 
27,000 
27,000 
28,000 
28,000 
20.000 
20.000 
80,000 
80,600 

Pomdt. 

1,000 
0,000 
10,000 
10,000 
20.000 
26,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46.000 
47,000 
48,000 
40.000 
60,000 
51,000 
62,000 
68,000 
54,000 
60,000 
66,000 
67,000 
08,000 
00,000 
60,000 
61,000 

Inch, 

a 

.000050 
.000225 
.000375 
.000525 
.000725 
.000800 
.001000 
.001200 
.001225 
.001250 
.001275 
.001300 
.001325 
.001350 
.001400 
.001450 
.001475 
.001500 
.001525 
.001550 
.001625 
.001675 
.001700 
.001750 
.001750 
.  001776 
.001775 
.002425 
.006376 

Inch, 
0. 

.000060 
.000176 
.000150 
.000150 
.000200 
.000175 
.000100 
.000200 
.000025 
.000025 
.000026 
.000025 
.000025 
.000025 
.000050 
.000050 
.000025 
.000025 
.000025 
.000025 
.000075 
.000050 
.000025 
.000050 

a 

.000025 
0. 

.000650 
.000050 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
Ol 
0. 

Inch. 
0. 

JaitblUmd, 

Elastic  llmH. 
TeMdlMMmtinoad. 

0. 

Ol 

Ol 

.000675 
.003675 

.000675 
.003000 

GeneroZ  ficmmary. 


XlMtIo  limtt  per  tqiiaie  ineh  of  origlnftlieotlon . ... 
Compreeetnn  per  inch  under  etrees  at  elaatioUiiiU.. 


.poonda..      60^009 
....iii4di..  OiOOlTTS 


f£StS  OF  }BON  AND  STEEL. 

No.  387. 

Oomprt$$ion  Te$t. 
Matkcmbar,  L  • 
liength,  4f'Jn. 
IHuneter,  ''.798. 
Seetional  azea,  M  square  inoh. 
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GomprM- 

SneowalTo 
oompie** 

PermaiMnt 

SaooeHhne 

pemuuMat 

■et. 

BMUffkS. 

TEMd. 

^•asr 

600 
^600 

5C0OO 
T.500 
101 000 
12;  600 
16,000 
17,600 

stss 

221000 
29,000 
221000 
221600 
24,000 
21^600 
2flv000 
2SC600 
91^000 

PdwMh. 

6.000 
10^000 
16,000 
20.000 
25^000 
80.000 
85,000 
40,000 
41,000 
42;  000 
48,000 
44,000 
48^000 
40^000 
47.000 
48,000 
40^000 
60.000 
61,000 

«a;ooo 

0. 

.000190 
.000276 
.000420 

! 000700 
.000025 
.001025 
.001200 
.001225 
.001250 
.001275 
.001800 
.001826 
.001400 
.001400 
.001476 
.001600 
.006125 
.005060 
.007000 

Inch. 

a 

.000150 
.000125 
.000150 
.000100 
.000175 
.000225 
.000100 
.000175 
.000025 
.000025 

.oomns 

.0<Ki026 

.000026 
.000076 
.000050 
.000025 
.000025 
.008026 
.000825 
.001050 

Indk. 
Ol 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 

Initial  loud. 

XlMUoUmit. 
TestdiBOontliiiied. 

0. 

.003736 

.008725 

.005876 

.ooioso 

limttj 


General  eummary. 

raqvaieinoliof  orlgliialMettoii pounds..     40,000 

T«_^  —--TrtwMOletartIo limit ^ inch..  0.001500 
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Mark  on  bar,  M 

Length,  3'^98. 

Diameter,  '^798. 

Sectional  area,  .50  square  inch. 


tESTS   OP  IROK  AlJD  STfifiL. 

Ifo.  390. 

Compression  Test, 


AppUed  loada. 

/ 

CompvM- 

■ion  per 

iiioh. 

SueoeMiTe 

compnS' 

sioD  per 

Inch. 

Permanent 
set 

SaooeMiTe 

1 

Totrf. 

PerMiure 

Benurks. 

Pounds. 
600 
2,500 
5,000 
7.600 
10,000 
12.600 
16.000 
16,600 
16,000 
16,500 
17.000 
17.600 
18.000 
18.600 
19.000 
19.500 
20.000 
20.500 
21.000 
21.600 
22,000 
22,600 
23,000 
28,600 
24,000 
24,500 
25,000 
25.600 
26.000 
20,500 
27.000 
27,500 
28,000 
28,500 
29.000 
29.500 
30,000 

POMMte. 

1.000 
6.000 
10.000 
15,000 
20,000 
25.000 
80,000 
81,000 
32.000 
88,000 
34.000 
36.000 
86,000 
87,000 
88,000 
89.000 
40.000 
41.000 
42.000 
43,000 
44,000 
45.000 
46.000 
47.000 
48.000 
49.000 
50.000 
51.000 
52,000 
53.000 
64.000 
55.000 
56,000 
57,000 
58,000 
59,000 
60,000 

Ineh. 
0. 

.000067 
.000267 
.000400 
.000600 
.000788 
.000900 
.000038 
.000907 
.001000 
.001038 
.001067 
.001100 
.001183 
.001167 
.001200 
.001233 
.001267 
.001300 
.001883 
.001867 
.001400 
.001400 
.001438 
.001467 
.001567 
.001600 
.001600 
.001638 
.001667 
.001700 
.001738 
.001733 
.001800 
.004167 
.004688 
.005267 

Inch. 

0. 

.000067 
.000200 
.000188 
.000200 
.000138 
.000167 
.000033 
.000034 
.000033 
.000083 
.000034 
.000033 
.000033 
.000034 
.000033 
.0O00S6 
.000034 
.000033 
.000088 
.000034 
.000033 

0. 

.000088 

.000084 

.000100 

000033 

0. 

.000083 
.000084 
.000033 
.000033 

0.       ^ 
.000067 
.002367 
.000466 
.000634 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

XnituilMid. 
BlMtloUmtt. 

.000038 

.OOOOtt 



.000088 

0. 

.000088 

0. 

.000033 

0. 

.000033 

0. 

.006067 

.003084 

General  enmmary. 

SlAfltto  limit  per  aquftre  inch  of  original  section pooads..      67,0 

Compteaaion  per  inch  under  streM  at  elaatio  limit i Inch..  •.0018 


TESTS   OF   IKON   AND   STEEL. 
No.  391. 


2s:i 


Concession  Test. 
Mark  on  bar,  N 
Length,  3".98. 
Diameter,  'M98. 
Sectional  area,  .50  square  inch. 


AppHedlMds. 


TolaL 


Pertqiuffe 
InoL 


Conpraft' 

■imiper 

incA. 


Socoewive 

oomprM- 

aionper 

inoL 


PenDMi«iit 


SncoessiTe 
pennaneDt 

Mt. 


RemATkB. 


500 

a,soo 

ft,  000 
7.  MO 
10,«00 
12, «» 
1X000 
15,600 
10,000 
16w800 
17,000 
17.500 
18.000 
18.500 
10,000 
191600 
20,000 
90,500 
21,000 
21,500 
23^000 
2^600 
23,000 
23,600 
24.000 
24,500 
23,000 
26^500 
SB^OOO 
20^600 

27,000 

27,900 
28^000 
»^500 
28^000 
2B1500 
OO^OOO 


PowMb. 
1,000 
6,000 
10,000 
IJ^OOO 
20,000 
2Sy000 
tO,O0O 
81,000 
82,000 
88,000 
84,000 
86^000 
80.000 
87.000 
88,000 
80,000 
40^000 
41,000 
42,000 
43.000 
44,000 
45.000 
40^000 
47,000 
48,000 
49.000 
60;  000 
61,000 
62,000 
68,000 

64,000 

65,000 
66;  000 

07,000 
68,000 
6^«N)0 

60;  000 


Inch, 
0. 

.000100 
.000900 

.000488 
.000038 
.000707 


JnOL 

a 

.000100 
.000200 
.000183 
.000200 
.000184 
.000200 
0. 


Inch, 


iDitial  load. 


.000088 


.001000 

.000088 

.001000 

0. 

.001088. 

.000033 

.001007 

000084 

.001188 

.000006 

.001200 

.000067 

.001238 

.000033 

.001207 

.000034 

.001300 

.C00088 

.001300 

0. 

.001338 

.000088 

.001807 

.000034 

.001807 

0. 

.001400 

.000088 

.001483 

.000038 

.001500 

.000067 

.001600 

.000100 

.001600 

0. 

.001600 

0. 

.001633 

.000038 

.001687 

.000034 

.001700 

.000038 

.001783 

.000038 

.005788 

.004000 

.007283 

.001500 

•  007838 

.000600 

.008807 

.000684 

.000866 

.009700 

.000607 

.010367 

.000667 

.000083 


.000033 


.006267 


.005234 


.008138 


.002866 


ElMtio  limit. 
Sadden  yielding. 


Test  difloontinned. 


GonoroZ  iummary, 

Ihitfa  limit  war  aqnagelneh  of  original  leetion ponnds..     54,000 

(;bBginwloDp«r inch nudaroteeM at elaatio limit inch..  0.001738 


t^^^^^t^ei_  ^^^e^_o^jc€dj^cef^ 


SExdS49I 


Marks,  T  Ji 

Diameter,  '^564. 

Sectional  area,  .25  sqaaie  indu 

Length,  3''. 


TESTS   OF  IKON  AND  STEEL. 
Ko.  592. 


285 


AppUed  loads. 

Blfmicatioii 
p^rinch. 

SaocoMiTe 

PermMieiit 
set 

SnooessiTe 

pinDSDont 

set. 

BetDBrks.  ' 

ToUL 

PerMQtfe 

P<mnd». 

250 

l.iSO 

2.600 

3.750 

5.000 

6.250 

7,500 

8.750 

10.000 

10.250 

10,500 

10,750 

Poundt. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
80,000 
35.000 
40.000 
41.000 
42,000 
43,000 
44.900 
45.000 
46,000 
47,000 
48,000 
40  000 
50.000 
61.000 
52.000 
63,000 
64,000 
65.000 
56,000 
57,000 
58.000 
50.000 
60,000 
62,000 
64.000 
66,000 
66,000 
70.000 
72,000 
74,000 
,76,0fO 
•78,000 
80.0  0 
82.000 
84,000 
86,000 
88.000 
88,160 

Inch. 
0. 

.000100 
.000233 
.000400 
.000567 
.000700 
.000900 
.001033 
.001200 
.001300 
.001333 
.001367 
.001367 
.001400 
.001433 
.001467 
.001500 
.001533 
.012700 
.018100 
.013600 
.014100 
.015100 
.016333 
.017700 
.018400 
.019433 
.01'0400 
.021900 
.024067 
.026600 
.029733 

.036000 
.040033 
.044667 
.048033 
.055033 
.062333 
.072000 
.086667 
.104000 
.140667 
.1900 

Aek. 

0. 

.000100 
.000133 
.000167 
.000167 
.000133 
.000200 
.000133 
.000167 
.000100 
.000083 
.000034 

0. 

.r00033 
.000033 
.000034 
.000033 
.000033 
.001167 
.000400 
.000500 
.000500 

.oonwo 

.001233 
.001367 
.000700 
.001033 
.000967 
.001500 
.002167 
.002.533 
.003133 
.002600 
.003667 
.004033 
.004634 
.004266 
.006100 
.007300 
.009667 
.014667 
.017333 
.042667 
.053333 

JiMh. 

0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 

Inch. 
0. 

Initial  UMd. 
Elastio  limit. 

Loadat  timaof  niptaze. 

11,000 

14.250 

0. 

11,500 

,    11.7.'iO 

t    12,000 

12,250 

12.500 
12,750 

.010633 

.01C633 

1X000 

ia.2S0 

13,500 

13,750 
U.OCO 

.014233 

.003600 

14  2j0 

14,500 

14.750 
15.000 

l.\S0O 

"".'oioooo" 

"."ooisOT* 

16.00C 

16.300 

17,000 

17.500 

18,000 

lf>,500 

19.4KK> 

19.500 

30.000 

20.500 
21,000 
21,500 
22.000 
22.040 
11^200 

General  eummaim- 

Teaafls  fltnoftth  per  sqnsre  inch  of  original  section poonda..     88.160 

Ebstie  limit  per  Maare  inch  of  originafseoUan do....     49  000 

TUmigatton  per  iaeh  after  mptore tnoh..       .ksOO 

Umgatiott  per  inch  nnder  strain  at  elastic  limit do.  .     .001683 

Sedortiott  in  diameter  at  point  of  mptnre do.I.l        .164 

B«daetfon  in  an**  after  mptore,  per  centum  of  original  section 47  2 

Pmitioa  of  rnptare..^ ".3  ftmn  middle  of  stem 

Cbaraeterof  broken  snrfaoe flnesOkr 

fioogstwn  of  Inoh  section^  .,,.., .,,.,....., ,...,..  ,^ ,.., »M4^  ".41*  '/.^ 
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TESTS   OP   IRON  AND   STEEL. 
No.  593. 


Marks,  T  Js 

Diameter,  ^^564. 

Sectional  area,  .25  sqaare  ioeb. 

Length,  3''. 


Applied  loads. 


TotiO. 


Povnds, 
250 
1.250 
2,500 
8,750 
5,000 
6,250 
7.600 
8,760 
10,000 
10,260 
10,600 
10.750 
11,000 
11,250 
11,600 
11.760 
12,000 
12,250 
12,600 
12,7R0 
18,000 
18,250 
13.500 
18,750 
14.000 
14,250 
14,500 
14,750 
15,000 
16,500 
16^000 
16,500 
17,000 
17,600 
18,000 
18,600 
10.000 
19,500 
20,000 
20,500 
21,000 
21,500 
22.000 
22,500 
23,000 
28,600 
28,850 
21,200 


PeraanAre 
iaon. 


Founds. 
1,000 
6.000 
10,000 
16.000 
20.000 
25,000 
80,000 
85,000 
40.000 
41.000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48.000 
49,000 
50,000 
61,000 
62,000 
63.000 
M.OOO 
55, 000 
56,000 
57,000 
58,000 
68,000 
60,000 
62.000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
05,400 


EloDgation 
per  inoh. 


Inch. 
0. 

.000000 
.000183 
.000207 
.000400 
.000567 
.000788 
.000867 
.4  01088 
.001100 
.001133 
.001167 
.001200 
001233 
.001267 
.001800 
.001338 
.  001367 
.001400 
.001500 
.002833 
.006667 


.000300 

.010287 

.  010533 

.011267 

.012000 

.013067 

.  0147n7 

.016600 

.OlFOOO 

.020500 

.  023333 

.  02.5367 

.027967 

.030667 

.034267 

.037267 

.041333 

.046167 

.051838 

.058500 

.066600 

.078388 

.1000 

.1467 


SncoeasiTe 
elongatioti 
per  inch. 


IndL 
0. 

.000000 
.000188 
.000184 
.000133 
.000167 
.000160 
.  000134 
.000166 
.000067 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000038 
.000034 
.000033 
.000100 
.001338 
.003834 
.002106 
.000467 
.000967 
.000266 
.000734 
.000733 
.001007 
.  001700 
.001833 
.001400 
.002500 
.002838 
. 002034 
.002600 
. 002700 
.003000 

.oaiooo 

.004066 
.004834 
.005666 
.006667 
.008000 
.011833 
.021667 
.0467 


Permanent 
set. 


Inch.   , 
0. 

—.000067 
—.000067 
—.000067 
—.000067 
—.000067 
—.000067 
—.000067 
—.000067 


—.000067 


—.000067 


.007067 


.010600 


SaoceMive 

permaneDt 

■et. 


Ineh. 
0. 

-.000067 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.007134 


BeiDArke. 


Initial  loud. 


Elaaiic  limit 


Tensile  streogth. 

Load  at  time  of  rapture.' 


General  summary. 

TensUe  strength  per  square  inch  of  orfKinal  section pounds..      96,400 

Slastlo  limit  per  sqaare  inch  of  original  section do....      51,000 

Slongation  perinea  aftermptare ineh..      0  2167 

Elongation  per  inch  onder  strain  at  elastic  limit do 001500 

Beduction  in  diameter  at  point  of  rapture do....  .154 

Redaction  in  area  after  rupture,  per  centum  of  original  section , 47.2 

Position  nf  rupture ".3  Itom  middle  of  8t«m 

Character  of  broken  surface fine,  ailky 

^ongotion  of  inch  oectionp v^.,, *•«•*«.. •• ".18,  ".85*,  ".A 


TESTS  OF  IBON  AND  STEEL. 
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No.  694. 
Marks,  T  J, 
I>iainet6r,  ".584. 
Sectional  area,  .25  square  inch. 
Xiength,  S". 


Applktd  loAdi. 


TatmX. 


Per  irf|iiLiLc« 


t^VOiO 


5,  OW 
10.  OM 

20,000 
25,  WW 
30,000 
36,000 

41.000 
42;  000 

4:%.  000 

44,000 

/        45,  oaa 

I  40.000 

47,  OOO 

4&P  OOO 
SO,  OOO 

^J,  ooa 
s*,  ooo 

53.  ooo 

50,  ooo 
sUp  ooo 

5»,  ooo 

M^oao 
tfi.  ooo 

?o;ooo 

T3,  OOJ 
^4*  0<X^ 

f^,  ooo 

©2^  ooo 
oV,  ooo 
4>o,  ooo 
ffs,  ooo 

T.OO,  ooo 
lOS-OOO 

100,000 

lOT.  040 


OL 


.  000497 
,000033 
.<M)OS0O 

.OQOotrr 

.001100 
.001287 
.001300 
.001367 
.001400 
.  001400 
.O0UH3 
.0014C7 
.OOIMO 
,001533 
.001607 
.0D1S33 
,001097 
.OOITOO 
.001733 
-OOlTflT 
.OOISOO 

.ocisaa 
.ooiaer 


,003^ 
-OOJ^ 
.0O1N0 


.007707 
.0CW«I7 
.010600 
.01Slfl7 
.DlBflOD 
.015400 
.017000 
.  015733 
.020133 
.02Kff7 
,O2f500 
.027000 

.o^mrr 

.03^100 


.043833 

,047233 

.052000 

.0533 

.0700 

.0^13 


EoecflaBfTV 

pwrlnoh. 


0. 

,000107 
.000133 
.000107 
,O0Ol{]< 
.  0*)0107 
.  (100107 

.1100197 


,0OD0«7 
.000033 
0. 

.000033 
.000034 


.0n0034 
.000033 
.000033 
.O0O0B4 
.000033 


.000100 
,000567 


.001007 
,001033 
.001534 
.001500 
.001239 
*001«7 
.001433 
.001(100 
,001000 
.001733 
. 001700 
.0Ol«S4 
.002233 
.OOSSOO 
.0O2aff7 
.002433 
.003833 
.00^00 
.004500 

.  uoaoo 

.004707 

.01)13 

.0107 

,01S3 

.0334 


Perin»tieiit 


Irak, 

0. 
0. 
0, 
Oi 
0. 
0. 
0. 


SnccflBslTci 
penuaiiMit 


InM. 


.000033 


,000007 


.OOO&OQ 


Bemorka, 


iDltMlDwa. 


Elmvtlo  Unit 


Tmnlle  utreogth. 
Load  at  time  of  mptnrei 


General  summary, 

^S^ iSSfc  per  ^l**":^ ^^^  ^^  original secUon fT.do....      63,000 

SSSSAan  THBT  Incb  after  rnptnre.... inch..      0.1600 

Un^nl^a  ner  incb  under  atrain  at  elastic  limit j do...    .002083 

S^SiootodSametcratpoliitofniptare do...         .DM 

Ifidiaetion  in  area  alter  mpture,  per  centum  of  original  Motion 80.6 

Pbfli^Soia  of  rapt»ire .-".70 fh>m  neok 

Cw*akc:t«rr  of  broken  snrfaoe line  granular,  radiating  from  a  doll  spot  at  oironmference 

BdB^aftWmof  Iscbaeetknia ,..,,„...,.,., ".26.*  ".11,  ".OQ 
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Marks  on  bar,  ^^^ 

Lengthy  6''. 

Diameter,  ''.798. 

Sectional  area,  «60  square  inch. 


TESTS   OF   IRON  AND   STEEL. 

Na  486. 

OompreaHan  Teat. 


Applied  loads. 

Oomptet- 

sion  per 

inch. 

SnooesaiTe 
oompres- 
•ion  per 

iDOb. 

Pennaneni 
Mi. 

Snoeeesire 

Mi. 

Bemerlca. 

TotaL 

Periqaue 

Founds, 
600 
2,500 
6,000 
7,600 
10.000 
12,500 
16.000 
17,500 
20,000 
20.500 
21.000 
21,600 
22,000 
22.500 
23.000 
23,500 
24,000 
24,  COO 
25^000 
25.500 
26,000 
26,500 
27,000 
27,500 
28,000 
28.500 
29,000 
29.500 
30.000 
44, 880 

Founds. 
1.000 
6,000 
10,000 
15.000 
20,000 
26,000 
80,000 
85,000 
40,000 
41.000 
42,000 
48,000 
44.000 
45,000 
46.000 
47,000 
48.000 
49.000 
60,000 
61,000 
62,000 
53,000 
64,000 
65,000 
56,000 
57.000 
58.000 
59.000 
60,000 
88,760 

Inch, 
0. 

.000025 
.000126 
.000276 
.000525 
.000676 
.000800 
.001026 
.001176 
.001200 
.001226 
.001226 
.001250 
.001276 
.001800 
.001826 
.001850 
.001376 
.001426 
.001450 
.001500 
.001525 
.001575 
.001600 
.001650 
.001700 
.001875 
.009000 
.009700 

Inch. 

0. 

.000025 
.000100 
.000150 
.000250 
.000150 
.000126 
.000226 
.000150 
.000026 
.000026 

0. 

.000026 
.000026 
.000026 
.000026 
.000026 
.000025 
.000050 
.000025 
.000050 
.000025 
.000050 
.000025 
.000050 
.000050 
.000175 
.007125 
.000700 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Ultimate  strength. 

a 

0. 

0. 



.007650 

.007650 

General  eummary. 

Slastio  limit  per  square  inch  of  original  section ponnda..      67.000 

Compression  per  incli  nnder  stress  at  elastic  limit , inch..  0.001700 

Ultimate  streogtli  per  sqaare  inch  of  original  section poonds..      S^Tfo 

Manner  of  fkilare .,.**»> tr^ileflaxuro 

Bent  180^  without  fracture. 


Uarks  onbar,  i&dL 

Length,  &'. 

Diameter,  ".798. 

Seetional  area,  .50  square  inch. 


TESTS   OP  lEON   AND   STEEL. 

No.  487. 

Cimpreuum  Teat. 
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ConpTW- 

Sooeestive 
oomprM- 
■ion  per 

PensMient 

8Q006HlTe 

pennaaflni 

Scnuffka. 

TotaL 

'"flT" 

600 
31500 

«  000 
o^OOO 
10.000 
15,000 
20.000 
25,000 
80.000 
86,000 
40.000 
41,000 
42,000 
43,000 
44.000 
45|,000 
40,000 
47.000 
48^000 
48,000 
50,000 
61,000 
53;  000 
58.000 
64,000 
56^000 
56;  000 
67.000 
68;  000 
68.000 
60.000 
87,840 

Indi, 
0. 

.000125 
.000275 
.000525 
.000050 
.000776 
.001000 
.001125 
.001275 
.001376 
.001300 
.001850 
.001400 
.001450 
.001600 
.001826 
.001675 
.001575 
.001000 
.001050 
.001700 
.001725 
.001776 
.001825 
.007726 
.006176 
.006060 
.000800 

looooao 

IndL 
0. 

.000125 
.000150 
.000250 
.000126 
.000125 
.000225 
.000125 
.000150 
.0 
.000025 

flOOOiSO 
flOOOfiO 

iooooso 

.000060 

.000025 
.000050 
0. 
.000025 

.000050 
.000060 
.000026 

•  000060 
.000060 
.006000 
!o004SO 
.000475 
.000650 
.000025 

IndL 
0. 
0. 
0. 
0. 
0. 
0. 
Ol 
Ol 
0. 

IndL 

UMtlelinll 

mtiiiuito  •trangth. 

6.000 

7.500 

10.800 
U500 
1^000 
17,500 

::»:::::::: 

20^000 

20^660 

?1:S 

2^080 
28,980 
231080 
28.880 
S4,«08 
24,680 
29lO0O 

OL 

a 

25^880 
M^808 

20^500 
21,008 
1   87.588 
2^.088 
1   2^588 
1   mO08 
>    28L508 

.000060 

.000050 

.007826 

.007775 

Qtmeral  otcauMory. 

B  Ifanit  per  ■qnare  inoh  of  original  aoctioD pounds..     66.000 

Cnmiranriim  per  Inch  nnderatreaa  at  el— tlo  limit inoh..  0.001826 

UltbMte  atieagth  per  aqmweinoli  of  oilginAl  Motion « pounds..     87,840 

Msaaaref  fiiliire triple  ilexan) 

Bent  180^  withoat  fracture. 
S.  Er.  36 19 
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Macks  <m  bar,  ^j^ 

Lengtti,  S''. 

Diameter,  '^798. 

Sectiooal  axea^  JiO  square  inch. 


TESTS  OF^IBON  AHD  STEEU 

No.  488. 

dmpreuUm  Tut. 


eompTM- 

wt. 

SttBnwiilTe 

1 

TML 

^nar* 

--..  ' 

BMuika. 

F&tmdt. 
600 
2;  600 

Sooo 

7,600 
10,000 
12,600 

15^000 
17,500 
20,000 
20,600 
21,000 
21,500 
22.000 
22.500 
23.000 
23,500 
24.000 
24.500 
25.000 
25.500 
20,000 
20.500 
27.000 
27.500 
28.000 
28.500 
20.000 
20,500 
80.000 
48.000 

1.000 
6^000 
10,000 
16,000 
20,000 
25^000 
80,000 
85^000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
63.000 
64,000 
66,000 
66,000 
57,000 
68.000 
50,000 
00,000 
87,020 

0. 

.000126 
.000276 

!000726 
.000860 

.001025 
.001200 
.001376 
.001400 
.001425 
.001476 
.001600 
.001526 
.001550 
.001575 
.001026 
.001050 
.001700 
.001725 
.001775 
.001800 
.001825 
.001850 
.001900 
.001025 
.001950 
.005725 
.008500 

XnA. 

.000160 
.000250 
.000200 

.000126 
.000175 
.000175 
.000176 
.000025 
.000025 
.000060 
.000025 
.000025 
.000C26 
.000025 
.000050 
.000025 
.000050 
.000025 
.000050 
.000025 
.000026 
.000026 
000050 
1000025 
.000025 
.003775 
.002776 

Intk. 
0. 
0. 
0. 
0. 
01 
0. 
0. 
01 
01 

JimL 
Ol 

laltiallMd. 
XlMtloliinH. 

♦ 

01 

a 

0. 

.000600 

.000500 

General  twmwuuy. 

ElMtio  limit  per  Mnuve  Inch  of  original  eeotUm pounds..     58,001 

ComprOMlon  per  inehnnderotnos  at  dMtic  limit rT.inofa..  OiOOlttO 

Ultimate  streiigtii,  per  iqanrainoh  of  originnlMotton ponnda..     87,920 

■" T  ASSie..V^.T. :. ^...  tHploOaian 


SEx3649t 


Marks  on  bar,  »f  ^ 
Diameter,  ".564 
Sectional  area,  .25  square  inch, 
licngth,  6". 


TESTS   OF  IRON  AND   STEEL. 

No.  320. 

Tension  Test. 
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-  Elonjcation 
J    per  inch. 

elongation 
per  inch. 

Permanent 

aet 

Sncceaaire 

permanent 

set 

Itemarlu. 

XoUl. 

PerBqnarf 
inch. 

250 
1,250 
2.500 
3,750 
5,000 
6.250 
6L500 
6,750 
7.000 
7,230 
7.500 

7,7:.o 
aooo 

8L250 

8.500 

8,750 

9.000 

9.250 

9^500 

8^750 

10,000 

10,250 

1^500 

19,750 

11,000 

11,250 

11  sun 

P<naidM. 

1,000 

fl,O0O 

10.000 

15,000 

20,000 

25,000 

28,000 

27,000 

28,000 

20.000 

30.000 

S1.O0O 

82,000 

83,000 

34,000 

85,000 

38,000 

87.000 

38,000 

391.000 

40,000 

41,000 

42.000 

43,000 

44,000 

45,000 

46,000 

47,000 

48,000 

49.000 

50,000 

51,000 

52,000 

53,000 

54.000 

J"* 

.060100 
.000250 
.000417 
.000550 
.000700 
.000750 
.000767 
.000783 
.000817 
.000833 
.000867 
.000917 
.000950 
.000983 
.001000 
.  001017 
.001067 
.001100 
.001117 
.001150 
.001167 
.001217 
.001250 
.001267 
.001800 
.001317 
.001367 
.001400 
.001433 
.001467 
.001483 
.001500 
.001550 
.001683 
.  001017 
.001633 
.001650 
.001688 
.001717 

InelL 
0. 

.000100 
.000150 
.000167 
.000133 
.000150 
.000050 
.000017 
.000016 
.000034 
.000016 
.000034 
.000060 
.000033 
.000033 
.000017 
.000017 
.000050 
.000033 
.000017 
.000033 
.000017 
.000050 
.000033 
.000017 
.000038 
.000017 
.000050 
.000033 
.000033 
.000034 
.000016 
.000017 
.000050 
.000033 
.000034 
.000016 
.000017 
.000033 
.000034 
.000033 
0. 

.000038 
.000067 
.000083 
.000217 
.000260 
.000350 
.000667 
.000488 
.001200 
.001450 
.002017 
.001860 
.002066 
.001860 
.001817 
•002867 
.001816 
.008000 
.002167 
.002900 
.008017 

Inch. 

0. 

0. 

0. 

.000088 
.000050 
.000050 

0. 

Initial  load. 
Blaalio  limit 

".OOOOTs" 
.000017 
0. 

.000050 

0. 

.000017 

-s  000038 

0. 

■^000017 

0. 

0. 

i     11^750 

I     13,060 
\    12.250 

\    12;7S0 

—.000088 

-w 000088 

I    13,000 

\   U.2S0 

13,500 

13.750        a^'ooo 

14,000           50,000 

14,250   /       57,000 

\                14.500   /        68^000 

«            /  U.9S)    /        SO  000 

-.000050 

—w  000017 



J      la,m\     S:SSo       :oo|73u 
/       /  HJ»  /     euooo        -oojTCo 

—.000050 

0. 

/  K'£?  /      Sooo 

.001883 
.002150 
.002400 
.002750 
.008417 
.008900 
.006100 
.006650 
.008567 
.010417 
.012488 
.014338 
.016160 
.018617 
.020888 
.028833 
.028500 
.028400 
.001417 

.000183 

.000238 

.002788 

.002600 

I     AM* 
/     AM* 

( ss 

04-OOO 

9f 

k,wvw      1 

X     ^/. 

' 

292 


TESTS  OF  IBON  AND  STEEL. 


AppUedloftdfl. 

BnooesaiTe 
elongation 
perlnoh. 

Permanent 
set. 

Suooessive 

Bemarks. 

Totid. 

'xsr 

JPtowMb. 
24,000 
24,600 
25,000 
25,600 
26,000 
26,600 
26,820 
28,150 

F&tmdi, 
0^000 
08,000 
100,000 
102,000 
104,000 
106,000 
107.280 

Inch. 
01085167 
.037250 
.044588 
.0500 
.0583 
.0700 
.0967 

Ifieh, 
0.003750 
.002083 
.007838 
.005417 
.0083 
.0117 
•  0267 

Inch. 

Inch. 

% 

TTltimAte  rtramcth. 
Load  at  time  of  raptcra.| 

General  summary. 


7.80M 

23.84 

Tentilettrength  per  Hqnsre  inch  of  original  section pounds..    107,280 

Elastic  limit  per  square  inch  of  original  section do —      62,001 

«.  . ,_:v    -. ,     .  ^^^^^ 

.001783 
.134 
41.9 


.    rson 

Elongation  per  inon  after  mptare inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do 

Kedootion  in  diameter  at  point  of  rapture do 

Redaction  in  area  after  rapture,  per  cenUim  of  original  section. 


Position  of  rupture ".75  from  middle  of  st«m 

Charaoter  of  broken  surlkoe.  '  *'~  "  "         "  "        '  *"  ' 

Blongatlini  of  ineh  aeotiona . 


Charaoter  of  broken  surflMe flne,  granular,  60  per  centum ;  dull  emoky  center,  40  per  oafttum 

« ^  _  _-.__^  _  _^  __  ".00, ".15  (".81  ftaotursd section),  ".10, ".08, 


J 


TESTS  OP  IRON  AND  STEEL. 

No.  321. 

Tension  Test 
JUkrJkaon  bar,^-|^ 
Diameter  J  ^'.564. 
Sectionskl  area,  .25  square  inch. 


A.j>pUiod,  lo^^B. 


Total. 


inch. 


2*.  000 


J,  ooo 
lU,  ooo 
2u,  ooo 

25,  ooo 
30.  €>00 
^^^  €U>0 

4:1^000 

-#S,  €H>0 
4e,  €HiO 
-*T.  0€J0 

I^O^OOO 
5J.,€>00 
^2,000 

fi3.000 

fid.ooo 

GO.  000 

ei2.  000 
-70.000 

T^IOOO 

^=2^222 
«**222 

»«-222 
0^-222 

•♦•222 

»«'222 

•^•222 
1.00.000 

vo£ooo 

loF.aoo 


EloD  nation 
per  inch. 


I$uh. 
0. 

.000117 
.OO03U0 
.000450 
.OOOWO 
.000750 
.000900 
.001050 
.  001217 
.001250 

.ooiaoo 

.001333 
.001350 
.001367 
.001388 
.  O0U17 
.001407 
.001500 
.001550 
.001567 
.001600 
.001667 
.O017fH> 
.001733 
.001767 
.001800 
.001850 
.001867 
.001033 
.001083 
.002017 
.  002117 
.002433 


.003467 
.004238 
.006150 
.  005933 
.006967 
.008667 
.  O10G17 
.012350 
.014067 
.016288 
.  018017 
.019338 
.022567 
.024583 
.027250 
.030800 
.033788 
.037367 
.042000 
.046667 
.0583 
.0638 
.0850 
.1167 


SaccMsiTe 
elongation 
per  inch. 


Inch. 
0. 

.0^117 
.000183 
.000150 
.000150 
.000150 
.000150 
.000150 
.000167 
.000033 
.000050 
.000033 
.000017 
.000017 
.000016 
.000034 
.000050 
.000033 
.000050 
.000017 
.000033 
.000067 
.000038 
.000038 
.000034 
.000038 
.000050 
.000017 
.000006 
.000050 
.000034 
.000100 
.000316 
.000417 
.000617 
.000766 
.000917 
.0007o3 
.001034 
.001700 
.001950 
.001733 
.001717 
.002216 
.001734 
.001616 
.003034 
.001066 
.002717 
.003550 
.002968 
.003564 
.004638 
.004667 
.006688 
.0100 
.0217 
.0317 


Permanent 

set 


IiuA, 


.000017 
.000017 
.000033 
.000033 
.000033 
.000033 


.000050 


.000067 


.000083 


.000783 


.004550 


SnooeMiTe 
permanent 


Inch, 


.000017 
0. 

.000010 
0. 
0. 
0. 


.000017 


,.000017 


.000016 


.000650 


.008817 


Bemarkib 


Initial  load. 


Elastic  limit 


Hiorometer  remove 


Ultimate  streni^th. 
Load  at  time  of  rap 


General  eummary, 

_-»-  «,.«v  aao^re  inch  of  oriffinal  section poandt.. 

»•%***!«*•»  2SJ^   Inch  of  original  section do.... 

J li«fti* V«^"3^rt©r  ruptnre inch.. 

^* »««^  ™JS.^ttder  strain  at  clastic  limit do  ... 

k^  P«J. *^^^eT  a^t  point  of  rapture do 

^^^^ »****"'_   -.ft^rraptare,  per  centum  of  original  section 

^Sietioi^)tt»I^^ ".80  from  middle 

^^^\t\Kf^  o*  J^SXicon  surCace fluo  granular,  50  per  centum;  dull,  smoky  center,  60  per 

^J?  ot  toIS^««tion» 'MO,  ".16  (".35  firactured  section), 'M^ 
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TESTS   OP  IRON  AND   STEEL. 


TSo.  324 
Tension  TesU 


Marks  on  bar,  ^f^ 
Diameter,  '^564. 
Sectional  area,  .25  sqnare  inch. 
Length,  i": 


Applied  loads. 


TutaL 


Per  Moan 
Inoh. 


EloDgatton 
per  Jboh. 


Baoeeaaire 
elongaUon 
perlnoh. 


Permanent 

set 


permanent 


Poundi, 
250 
1,250 
2,500 
3,750 
G,030 
e,250 
7.500 
8,750 
10,000 
10,250 
10,500 
10,750 
1 1,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,290 
14,500 
14,750 
16,000 
15,250 
15,500 
16,750 
16,000 
10,250 
10,500 
16,750 
17,000 
17,250 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,600 
21,000 
21,500 
22,000 
22,600 
23,000 
23,600 
24,000 
24.500 
25,000 
25,500 
26,000 
26,300 
20,900 


PoiCTMlt. 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
41,000 
40,000 
47,000 
4{<,000 
49.000 
50,000 
51.000 
52,000 
63,000 
54,000 
55,000 
JS6,000 
67,000 
CM,  000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
05.000 
60,000 
67,000 
68,000 
69.000 
70,000 
72,000 
74,000 
70,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
92,000 
94, 0\^ 
96,000 
98,000 
100,000 
102.000 
104,000 
105,200 


0. 

.000100 
.009267 
.000867 
.000583 
.000067 
.000833 
.000967 
.001067 
.001133 
.001200 
.001267 
.001333 
.001338 
.001307 
.001367 
.001433 
.001467 
.001500 
.001533 
.001567 
.001600 
.001633 
.  0016G7 
.  001700 
.  001733 
.001767 
. 001800 
.001833 
.  001867 
.  001900 
.001967 
.002000 
.002067 
.002833 
.003200 
.004033 
.001900 
.C0G300 
.007907 
.010000 
.012000 


.015833 
.018200 
. 020800 
.022800 
.026000 
.028667 
.  031733 
.  035033 


.043833 
.  051087 
.0600 
.0767 
.1067 


Ineik, 

0. 

.000100 
.000167 
.000100 
.000166 
.000184 
.000166 
.000184 
.4)00100 
.000066 
.000067 
.000067 
.000066 

0. 
.000034 

0. 

.000066 
.000034 
.000033 
.000033 
.000034 
.000038 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000031 
.000033 
.000067 
.000033 
.000067 
. 000706 
.000367 
.000833 
.000867 
.  001400 
.001687 
.002033 
.002000 
.001833 
.002000 
.  002367 
. 002600 
.002000 
.  003200 
.002667 
.003066 
.003300 
.004000 


Inek. 


Initial  load. 


.000033 


.000033 


.000167 


.000134 


Elaatlclhnit. 


.003867 


.003700 


.007234 


.0167 
.0300 


Miorometer  remored. 

Ultimate  atrenxth. 
Load  at  time  of  ruptnrA.! 


General  eummary. 
Tensile  strenpith  per  sqaareinob  of  original  section ponnda. 


lotvsoa 


Elastic  limit  persoaare  inch  of  original  seotlon do....      C5.000 

Elongation  per  ioch  after  raptare loob..      a  I93t 

Elongation  per  inch  under  strain  at  elastic  limit do 0090^7 

Reduction  in  diameter  at  point  ot  mptnre do  ...  .  174 

Reduction  in  area  after  rupture,  per  centum  of  origioal  section 5'^  2 

Position  of  rupture '. ".OOfhrnn  neck 

Charaeter  of  broken  surface silky,  interspersed  with  fine  grraattl»U  on 

SlODgation  of  inch  sections ".09,  ".18  (".86  fkactored  seciisn) 


TESTS   OF  IBON  AND  STEEL. 


J 


^^brka  on  bar,  b  a  x 
Sectional  area,  .25  square  inch 


ITo.  325. 
Tension  Test. 


A.p!piied  lomdM. 


:PmF 


KTMizAre 


I  Slonntion 
perlnGh. 


U€MO 
O^OOO 
3.0,000 

is,ooo 


•  OOOIOO 


.000438 


SS^OOO 
30,000 

as,ooo 

40,000 

4.UO€fO 

42,000 

43,000 

44,000 

40,000 

40,000 

47,000 

43,000 

40,000 

60,000 

61,000 

62,000 

63,000 

64,000 

65,000 

66,000 

67,000 

66,000 

50.  OOO 

60,000 

61,000 

62,000 

«3.000 

64,  OOO 

•8,000 

m>om 

l7,Ot>0 
iaOt.N> 
00,  WW 
70,  OOO 
72,  OOO 
Ti,000 
7ft,  0*J0  i 
T8,  GOO 
00, 000 

e2.c<io 
&*.ooo 

B6,O0O 
i8,00O 

9-^000 

wiooo 

Si^OOO 
98,000 
1410,000 

liM^OOO 

xoe,ooo 


•  OOO707 

•  OOOOOO 
.O0i033 
.OO1007 
,OOX10O 

.00113S 

.001167 

.001200 

.OOI233 

;OO1207 

.  001333 

,  ooJ3or 

f  >i>  1  -><->! 

:  So 10^3 
:oo4x^2 

;  5-21  GOO 

:o5©'?23 

*    04,1.000* 

-o*5I 

•  0«533 


lorzjT 
,  xxo7 


SaooeMive 
•longation 
per  inch. 


Iniok. 
0. 
.000100 

.oooita 

.000100 
.000100 
.000107 
.000107 
.000188 
.000183 
.000034 
.000033 
.000038 
.000084 
.000033 
.000033 


0. 
.000033 


.000034 
.000000 
.000034 
.000033 

0. 


.000034 


.000100 

.000034 

000138 


.000400 
.001134 
.001833 
.001500 
.001567 
.002360 
.001600 
.002267 
.001600 
.002200 
.002400 
.002267 
.002738 


.002834 

.003500 

.005338 

.0057 

.0066 

.0100 

.0184 

.0400 


Pemuuient 


InOu 


.001788 


SucoeMive 
pennanmit 


■et. 


Iwih, 


.001783 


BemarkB. 


ElMtlo  limit. 


Micromoter  1 


Ultimate  Btrenst 
Load  at  time  oAi 


General  evmmarjf. 

^_^  Inob.  of  original  section 

—        .  V«^^^*gS»  of  origlnaraeotion 

'v^^netiOD  \tt.«'^*^_r*  --^ -• 

SsSawtx  ot  '^KPl^iJiiTftioe flnegrannlar,  OOperoentnm.; 


..Vldo... 
....inch. 
....do... 
....do... 


".00, ". 


I'MO 

doll  center,  40  p 
17  (".27  fraotmei 
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TESTS   OF   IRON   AND   STEEL. 


No.  382. 
Tension  Test. 


Marks  on  ban  ^5^ 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Length,  6^'. 


Applied  loadi. 


ToteL 


Fomndi. 

S50 

1,250 

s;600 

1,760 
S.O(iO 
0.250 
7,500 
8,760 
10,000 
10,250 
10,600 
10,750 
11,000 
11,250 
11,500 
11,750 
12.000 
12,250 
12,600 
12,750 
18,000 
18,250 
18,600 
18,750 
14,000 
14,250 
14,500 
14,750 
15.000 
1^250 
16,500 
15,750 
10,000 
10,250 
16,500 
10,750 
17,000 
17,250 
17.600 
18.000 
18.500 
19,000 
19,600 
20,000 
20,600 
21,000 
21,500 
22,000 
22,500 
23.000 
28,600 
24,000 
24,600 
26,000 
25.600 
20,000 
20.290 
20,900 


PerMoaxe 
Inon. 


Blongftiion 
per  inch. 


1,000 
6^000 

10,000 
16,000 
20.000 
25.000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
40,000 
47,000 
48,000 
49.000 
50,000 
61,000 
62,000 
63,000 
64.000 
66.000 
60,000 
67,000 
68,000 
60,000 
00,000 
01,000 
02,000 
03,000 
04,000 
05,000 
00,000 
07,000 
08.000 
09,000 
70,000 
72,000 
74.000 
70.000 
78.000 
80,000 
82,000 
84,000 
86.000 
88,000 
90.000 
92,000 
94.000 
90,000 
98.000 
100.000 
102,000 
104,000 
106,100 


Inch. 
0. 

.000117 
.000800 
.000407 
.000017 
.000788 
.000960 
.001138 
.001300 
.001800 
.001888 
.001867 
.001417 
.001467 
.001488 
.001617 
.001607 
.001688 
.001088 
.001030 
.001088 
.001717 
.001750 
.001800 
.001817 
.001807 
.001917 
.001950 
.001988 
.002017 
.002050 
.002117 
.002200 
.002488 
.003517 
.004450 
.005750 
.006888 
.007450 
.008950 
.010600 
.012707 
.014017 
.016667 
.019150 
.021033 
.023917 
.020107 
.028838 
.032000 
.035867 
.0400 
.0467 
.0517 
.0600 
.0800 
.1150 


Saeoessive 
elongation 
periDofa. 


Ineh, 
0. 

.000117 
.000183 
.000107 
.000150 
.000166 
.000107 
.000188 
.000167 


Pennanent 
iet. 


.000034 
.000050 


.000010 
.000084 


.000010 

.000050 

.000017 

.000088 

.000084 

.000088 

.000050 

.000017 

.000050 

.OOOO^X) 

.000033 

.000033 

.000034 

.000088 

.000067 

.000083 

.000283 

.001034 

.000938 

.001300 

.000633 

.001067 

.001500 

.001650 

.002167 

.001850 

.002050 

.002483 

.001883 

.002884 

.002250 

.002666 

.003167 

.003867 

.004183 

.0067 

.0050 

.0083 

.0200 


IfUh, 

0. 

0. 
.000017 
.000033 
.000050 
.000050 
.000050 
.000050 
.000050 


.000050 


.000067 


.000088 


.000088 


.000417 


.005000 


Soooeesive 
pennanent 


.000017 
.000016 
.000017 

0. 

0. 

0. 

0. 


.000017 


.000016 


.000334 


.004588 


Bemarks. 


Initial 


Slaatio  limit. 


Hlorometer  removed. 


Ultimate  atrenffth. 
Load  at  time  of  ntptnra. 


General  eummary. 


m 


Tensile  atrengtb  per  aqnare  inch  of  oricinal  section poanda.. 

Slasticlimitpersonareinchoforiginareection do 

Biongatlon  per  inon  after  raptnre inch.. 

Blongation  per  inch  under  strain  at  clastic  limit do. . . . 

Beduction  in  diameter  at  point  of  rapture .^ do.... 

Bednction  in  area  after  rnptnre,  per  oentnm  of  original  section 

Position  of  rapture I".  85  from  neck 

Character  of  brolcen  snrfkee...  fine  silky,  interspersed  with  traces  of  granuLir  metal :  cup-shaped  ends 
Blongation  of  inch  sections '^09, ''.  10,  ".  10,  'M3  (''.38  fractured  socUon) ''.  12 


105, 1«0 

82.000 

0.15t3 

.002050 

.184 

54^6 


Marks  on  bar«  ^f* 
Diameter,  ".564. 
Seetional  area,  J25  scraare  inch. 
I*eDgth6". 


T£STS  OF  IBOK  AND  STBEL. 
Ko.  383. 
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^pjKlied  iMida. 


!rouL  j^^-ar™ 


/ 


1,000 

SwOOO. 
10.000^ 
15,000 
2O.000 
2SwO0O 
SO.  €00 
85.ifOO 
40,  OOO 
SI,  COO 
42,000 
43,000 
44,000 
4&,000 
40,000 
47,000 
4S.OOO 

•!•  OOO 

mlooo 

04,000 

00,000 

w:222 
72.000 

10,000 

»>-522 
02.000 

mIooo 

00:000 

miooo 

»^222 
02. 000 

mIooo 
oelooo 
M^ooo 

iaa,ooo 

XM.OOO 


per 


intion 
Inch. 


IndL 


SuooeialTe 
«loiintioii 
perlnoh. 


IndL 


.000188 

.000138 

.000300 

.000167 

.000407 

.000167 

.000638 

.000160 

.000788 

.000150 

.000060 

.000167 

.001117 

.000167 

.001283 

.000166 

.001817 

.000a34 

.001850 

.000033 

.001850 

0. 

.001400 

.000050 

.001488 

.000083 

.001483 

.000050 

.001600 
.001583 

.000017 
.000033 

.001667 

.000034 

.001617 

.000050 

.001067 

.000050 

.001688 

.000016 

.001700 

.000017 

.001788 

.000038 

.001767 

.000034 

.001850 

.000088 

.001867 

.000017 

.001817 

.000050 

.001860 

•000088 

.008017 

.000067 

.  002267 

.000250 

.002767 

.000600 

.008888 

.000560 

.004800 

.000067 

,004717 

.000417 

005800 

.001088 

0O6188 

.000338 

006867 

.000734 

0O7760 

.000888 

008800 

.001050 

O10487 

.001667 

011850 

.001888 

018738 

.001888 

U15838 

.002100 

017617 

.001084 

O10588 

.002066 

021607 

.003004 

O240S0 

.002888 

026600 

.002460 

024700 

.003200 

032917 

.008217 

O36800 

•003688 

.0417 

•  00S2 

.O4fi0 

.0038 

,0683 

.0083 

.0617 

.0084 

.0750 

.0183 

.1117 

.0367 

PemunMnt 


IndL 

0. 

0. 

0. 

.000017 
.000038 
.000038 
.000060 
.000050 
.000050 


.000060 


.0000160 


.002460 


.006188 


8aoc6«iTe 
permanent 


IndL 


.000017 
.000016 

0. 
.000017 

0. 

0. 


.000017 


.002300 


Miorometer  reinoTed. 


tJlifaDAta  strenRfh. 
Load  at  time  of  frnctare. 


General  euminary. 


^  ^-   „.^—. -*i«*ro  inch  of  original  eectlon ponnds.. 

^..^te  «*«««»«***.S!3^J2tiicl»  of  original  eectlon do... 


rtocli 


«i%d«r  strain  at  elantio  limit do... 

lA  point  of  rapture  ., do., 


106.800 
60,000 
0.1460 

.001060 
.144 


^•Aaetioa  to  ^^f^^^*^  Toptare,  per  oentam  of  original  section 44.6 

»f»d»etVomVia»****^ T. 1".80  from  neck 


_        S£w^\ii»r^*'^  

j^B^aion  **^J^^.^S£eA  wrfiaee aiiky  Mn  tor';'  'eiiky/intonpenedwi'th  'graniuitt  'metal  at  oixcomfei^ 

,  oCtneli  •MstfmM ".08,  ".10^  'Ml,  M8  (".86  ih^tnied  Motion)  ".10 


J^J^ 


SE(3S4»1 


i 
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No.  706. 
Marb8,AEXl 
Diameter,  ''.664. 
Sectional  area,  .26  square  ineh. 
Length,  6". 


Applied  loads.    . 

»ss^ 

SnocMslTe 
elongation 
per  inch. 

Fennenenfc 
aet. 

SnoeeeaiTe 

pennanent 

•et. 

Bemarks. 

TofaO. 

'nar- 

FvmkdM. 
250 
1,250 
2;  500 
3,750 
6^000 
6,250 
7,500 
8,760 
10^000 
10L2SO 

PoiMdff. 
1,660 
6,000 
10,000 
15^000 
20,000 
25^000 
80,000 
86,000 
40,000 
41,000 
42; 000 
«t,000 
44,000 
46,000 
46^000 
47,000 
48^000 
481000 
60.000 
61,000 
62,000 
68,000 
64,000 
66,000 
66,000 
67,000 
66,000 
50; 000 
60;  000 
61,000 
62,000 
68,00c 
64,000 
66.000 
66,000 
07,000 
68.000 
69,000 
70,000 
73.000 
74^000 
76;  000 
78,000 
80,000 
8^000 

tkZ 
88,000 
90,000 
92,000 
94.000 
90;  000 

oSooo 

100;  000 
*    100;440 

IndL 
0. 

.000167 
.000883 
.000600 
.000067 
.000817 
.001000 
.001188 
.001800 
.001388 
.001807 
.001400 
.001433 
.001407 
.001488 
.001683 
.091667 
.001000 
.001650 
.001067 
•  001700 
.001717 
.001767 
.001817 
.001887 
.001888 
.002017 
.008888 
.006188 
.006667 
.006117 
.007107 
.008100 
.006817 
.009788 
.010617 
.011688 
.012183 
.013050 
.014838 
.017107 
.019088 
.021850 
.028417 
.026750 
.028700 
.081667 
.088167 
.089107 

!o«ooo 

.0667 
.0067 
.0833 
.1107 

0. 

.000107 
.000106 
.000107 
.000107 
.000150 
.000183 
.000183 
.000107 
.000088 
.000084 
!000038 
.000088 

! 000010 

.000050 

!000038 

000050 
!  000017 
.000083 

.000017 
.000050 
.000050 
.000060 
.000010 
.000134 
.001806 
.001250 
.000684 
.000750 
•000750 

!ooon7 

.000910 

.000784 

.001006 

.000600 

.000867 

.001783 

.002884 

.001806 

.002817 

.002007 

.002833 

.002950 

.002907 

.001600 

.000000 

.001838 

.005800 

.0077 

.0100 

.0106 

.0884 

IndL 
0. 

.000017 
.000083 

.000088 
.000007 
.000067 
.000067 
.000007 
.000067 

IndL 
0. 

.000017 

.000016 
0. 

.000034 
0. 
0. 
0. 
0. 

Initial  load. 
Elaatiolimil. 

Tensile  atrengtb. 
Load  at  time  of  rnptq^e. 

10,600 

10.750 

11,000 
11,290 
11, 509 
11,730 

^z 

11.500 
12,756 

Kooo 

14.250 
14,806 

Hno 

19^006 
1S2S6 

.000007 

a 

.000007 

0. 

.000067 

0. 

.002900 

.002838 

'  u;6io 

iSiso 

161009 

US 
».2! 
3?:S 

1^000 
18.500 
UkOOO 
18,500 
2Q.009 
28^500 
21;  000 
21,509 
2^009 
23^800 

a.  000 

23^500 

Kooo 

24,500 
2.009 
29,119 
20,106 

'General  eummary. 

legzarity 7.8576 

20.14 

100, 440 

67,0«0 

0.1607 

.  001888 

.104 

49.7 


^Mdfleg] 

OardiieM 

Troflile  ttmigai  per  aqnare  Inch  of  orieinal  section ponnds., 

gtttio  limit  per  sanare  inch  of  original  section do... 

^HHifprtlon  per  inon  after  rapture inch.. 

ZWniKBAion  per  inch  nnder  strain  at  elasticlimlt • do..., 

Knliictioa  in  diameter  at  point  of  mptnre do..., 

Sedactioo  in  area  after  mptare,  per  centam  of  original  section ^ 

Poaitioaofraptare 1"  from  middle  of  stem 

ChsTseter  of  broken  snr&oe silky;  traces  of  fine  grannlHtion 

IQoagstioaofinehsectiona ".ll,".21,".J«i^,".13,".U,«.0» 
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TESTS   OP   IRON   AND   ST?EL. 


Marks,  A  E  X2 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch, 

Length,  6''. 


No.  706. 


Applied  loads. 


TotaL 


Pound§. 
250 
1,250 
2,500 
8,750 
6,000 
6,250 
7,500 
8.750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11, 750 
12.000 
12,250 
12,500 
12,750 
13, 000 
13,  250 
13.500 
18,750 
14,000 
14,250 
14,600 
14,750 
16,000 
15,250 
15.600 
15,760 
16,000 
16,250 
16,500 
16,750 
17,000 
17,250 
17,500 
18,000 
18,600 
19,000 
19,500 
20,000 
20,600 
21,000 
21.600 
22,000 
22,500 
23,000 
23,600 
24,000 
24,600 
24.920 
19,000 


PersaoATe 
inob. 


Pounds. 
1,0'JO 
kOOO 
10.000 
15,000 
20,000 
25,000 
80,000 
35,000 
40, 000 
,41,000 
42, 000 
43,000 
44,000 
45,000 
40.000 
47,000 
48.000 
49,000 
50,000 
51,000 
62.000 
53,000 
64,000 
65,000 
56,000 
57,000 
68.000 
69.000 
60,000 
CI,  000 
62,000 
63,000 
frl,000 
65,000 
60.000 
67.000 
68,000 
09.000 
70.000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
99,680 


EloDfcatlon 
per  inob. 


Inch, 
0. 

.000100 
000250 
.000400 
.000350 
.000733 
.000000 
.001067 
.001233 
. 001250 
.001300 
.001333 
.001367 
.001400 
.001433 
. 001467 
.001500 
.001560 
.001583 
.001600 
.001033 
.001667 
.001717 
.001733 
. 001817 
.001833 
.001867 
.001883 
.001983 
.003800 
.006150 


.007300 
.007933 
.009000 
.009967 
.010833 
.011687 
.012750 
.014167 
.016500 
.018667 
.021017 
.023167 
.026760 
.028500 
.031500 
.034583 


.044750 

.049500 

.0617 

.0700 

.0067 


SacceMlve 
elongation 
per  inch. 


Inch, 
0. 

.000100 
.000150 
.000150 
.000150 
.000183 
.000167 
.000167 
.  00016G 
.000017 
.000050 
.000038 
.000034 
.000033 
.000033 
.000034 
.000033 
.000050 
.000038 
.  000017 
.000033 
.000034 
.000050 
.000016 
.000084 
. 000016 
.000034 
.000016 
.  000100 
.  001817 
.002650 
.000383 
.000467 
.000633 
.001067 
.000967 
.000866 
.000834 
.001083 
.001417 


.002167 
.003350 
.002150 
.002583 
.002760 
.003000 


.0042.M) 

.005917 

.004750 

.0122 

.0083 

.0267 


Permanent 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000017 


.000067 


Sacoeeaiye 

permanent 

aet. 


Inch. 


.000017 


.000050 


Remark!. 


Initial  load. 


Elastic  limit 


Tensile  strength. 
Load  at  time  of  raptoro. 


I' 


General  summary^ 

Tensile  strength  per  square  inch  of  original  section pounds..     M.^ 

Elastic  limit  per  sanare  inch  of  originalseotion do....     58,001 

Elongation  per  inch  after  mpture inch..     0.1^ 

Elongation  per  inch  under  strain  at  elastic  limit do ^^'*} 

Keduction  in  diameter  at  point  of  mpture do...^        -l** 

Reduction  in  area  after  rupture,  per  centum  of  original  section -  •        ^i  J 

Position  of  rupture  8".l  from  ii«c* 

Character  of  broken  surface .• flnesilkr,  cop^shapfdm 

Elongation  of  inch  sections ".12,  ".89», ''.I8.'f.l2,".10,".<^. 
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Marks,  ABXa 

Diameter,  "ML 

Sectional  area,  .26  square  inch. 

Length,  V. 


'So.  707. 


Applied  lotda. 

ekmeation 
perinoh. 

Patmaiient 

SaooeMlTe 

pennanent 

set. 

Bomarks. 

TotaL 

^"tssr 

Pomuit. 

>       250 

;    1,250 

2^500 

'    3,750 

6^000 

0,260 

I    7,500 

1    8,750 

i  10.250 

1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41.000 
42.000 
43.000 
44,000 
45.000 
48.000 
47.000 
48.000 
49.000 
60,000 
51,000 
52^000 
53,000 
54.000 
55.000 
58,000 
57,000 
58^000 
60.000 
80.000 
81,000 
82.000 
83.000 

sss 

86^000 
87.000 
88.000 
89,000 
70,000 
72.000 
74,000 
78.000 
78,000 
80.000 
82,000 
84.000 
86^000 
88;  000 
90^000 
92,000 
94,000 
96^000 
98,000 

108^880 
108.180 

Jfidk. 

a 

.000167 

'.000600 

•  000687 
.000833 
.001000 
.001167 
.001333 
.001850 
.001387 
.001383 
.001450 
.001483 
.001533 
.001550 
.001567 
.001817 
.001660 
.001883 
.001717 
.001733 
.001783 
.001800 
.001850 
.001883 
.001933 
.001987 
.002083 

.002387 

.003500 

006017 

.008088 

.007383 
.008167 
.000188 
.000750 
.010683 
.012888 
.014133 
.016187 
.018033 

!  022750 
.024783 
.027583 

.OBSoOT 

.087187 

.040888 

.048417 

.<164000 

1 0817 

.0883 

.1100 

InOL 
0. 

.000167 
.000168 
.000167 
.000167 
.000168 
.000167 
.000167 
.000168 
.000017 
.000017 
.000018 
.000087 
.000033 
.000050 
.000017 
.000017 
.000050 
.000033 
.000033 
.000034 
.000018 
.000050 
.000017 
.000050 
.000038 
.000050 
.000034 
.000088 
.000017 
.000317 
.001183 
.001517 
.001068 
.001250 
.000834 
.000968 
.000617 
.000833 
.001750 
.001800 
.002034 
.001868 
.001967 
•002750 
.001083 
.002850 
.002760 
.000000 
.008834 
.008668 
.005584 
.007588 
.0077 
.0218 
.0287 

Inch. 

0. 

0. 

.000017 
000050 
.000050 
.000087 
.000087 
.000087 
.000087 

Inch, 
0. 

.000017 

o! 

.000017 
0. 

a 
0. 

Initiiaioad. 

• 

SlAstio  limit. 

Tensiiefttrengib. 
LoAdafctimeofTDptoie. 

'  10,500 

10,750 
11,000 

11,250 

11,500 
11,750 

.000067 

0. 

1  12.000 

12,250 

12,500 
U;750 

.000087 

.0 

,  13,000 

1  13,250 

13,750 
14,000 

14,250 
HSOO 
li760 
15^000 
15i2S0 
ISiSOO 
15,760 
l^OQO 
11.250 

msoo 

17.250 

.000083 

.000018 

.000100 

.000017 

17.601 

i^ooe 

18,500 

1%000 

1S.500 

21)000 

21^500 

Is 

2^900 

IS 

Its 

IS 

2s^no 

20^400 

, 

Chmeral  summary, 

^niQe stnogfh  per  aqaare  inch  of  oriffixiAl  eeetimi pounds..    108,160 

^ww  Qait  per  aoaare  inch  of  original  Motioii do....     61,000 

^MDSmiperiaeh  after  rapture inch..      0.1800 

§f»^ttlon  per  inch  under  Btrafai  at  elaetlo  limit do 002060 

gjB2""™  ***"*•***  •*lH>h>*<rfn»ptare do 184 

o^actkm  in  ana  after  rnptare^  per  oentam  of  original  section 54.8 

»;jtitH»ofnmtaTe ".7  from  middle  of  »t«m 

MttrBcterofhrokaiisarfisce fine  silky,  oop-ahApeU  end 

J^^pUon  of  inch  sections ".10,  ".17,  ",19,  ".39*. 'M4,  ".09 


tl 


m 


si' 


..•».' 
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TSo.  322. 
Temian  Test. 
Marks  on  bar,  ^  i^ 
Diameter,  ^'.564. 
Seetional  area,  .25  sqaare  inch. 
Lengtn,  6". 


Applied  hMda. 


TdtaL 


PurMoaro 


ioflk 


Elongation 
permolL 


SaoooMiTB 
elongation 
par  inch. 


Permanent 
aet. 


SnooeaaiTe 

pennaaent 

net 


250 
1,250 
2,500 
a,  750 
5^000 
Ob  250 
7.50O 
8.750 
10.000 
10,250 
10.500 
10,750 
11,000 
11,250 
11,500 
11,750 
12.000 
12,230 
12;  500 
12.760 
13,000 
13,250 
I3L500 
13,^0 
14,000 
14.250 
14.500 
li750 
15^000 
15.250 
14500 
15,7?0 
lilOOO 
1^290 
10,500 
10,790 
17,000 
17,290 
17,500 
I   18,000 

1  ia»5oo 

li^OOO 
W.500 
»L00O 
:  20.000 
21,000 
21,500 
22,000 
22;  500 
23,000 
22,800 
24.000 
21,500 
25,000 
29^500 

2s^no 

25^800 

2a;  no 


POMMb. 

1.000 

0^000 

10,000 

uooo 

20.000 
25,000 
80.000 
85.000 
40.000 
41,000 
42,000 
43.000 
44.000 
45,000 
40^000 
47,000 
4M,000 
40.000 
Q0,000 
61,000 
52,000 
53,000 
54,000 
65,000 
60.000 
57.000 
581000 
59,000 
60,000 
01,000 
62,000 
68,000 
64,000 
65^000 
66^000 
67.000 
68,000 
60,000 
70,000 
72,000 
74.000 
70^000 
78,000 
811,000 
82,000 
84,000 
86^000 
88,000 
00,000 
92,000 
04.000 
96.000 
9&000 
100; 009 
102;  000 

ioa;289 


OL 

.000167 
.000283 
.000417 
.000567 


.000850 
.001017 
.001167 
.001200 
.001288 
.001288 
.001317 
.001333 
.001350 
.001400 
.001450 
.001488 
.001517 
.001538 
.001563 
.001650 
.001688 
.001717 
.001750 
.001783 
.001838 
.001917 
.003100 
.002400 


Inek. 

a 

.000167 
.000116 
.000184 
.000150 
.000183 
.000150 
.000167 
.000150 
.000033 
.000033 
.000060 
.000034 
.000016 
.000017 
.000050 
.000090 
.000088 
.000084 
.000016 
.OOOOSO 
.000067 


IndL 
0. 
0. 
0. 
0. 

a 

.000017 


Jim*. 


.000033 


.000017 
.000016 


.000038 


.000060 


.000017 


.000064 
.000068 
.000098 


.000064 
.000188 


.000997 


.006467 
.004260 
.005267 
.006088 


.000617 
.000788 
.001017 


.009766 


.008000 
.006600 


.001200 


.011100 
.018188 
.019200 
.017383 
.019500 
.021607 
.024417 
.027188 


.001860 
.001250 
.002068 
.002017 
.002188 
.002117 
.009167 
.002750 
.002766 


.007817 


.004284 


.087417 
.041068 


.004184 


.051833 

.061667 

.0783 

.0063 

.1150 


.016688 

.0206 

.0167 


Hlorometer  remored. 

Ultimate  atrenstli. 
Load  at  tfane  oxraptnre. 


ICrarity. 


General  nmmary. 


Hudocea 

TeaaOa  stremfth  per  aqoare  Inch  of  ori^nal  section poonds. 

Bastie  limit  per  Mnare  inch  of  original  section ....do... 

XloB^atirm  per  inch  after  mptare Inch.. 

Boa«ratioa  per  inch  under  strain  at  elastic  limit do..., 

Bedactkm  in  diameter  at  point  of  mptare do.... 

Cfdnction  in  area  after  mptnre,  per  oentam  of  original  section 

Pii$itinnofniptare ".90  from  neck 

Oharaeter  of  liraken  amrfhoe fine  grannlar  80  per  cent.,dall  smoky  center  20  per  cent 

JQoBKatknoflnchaeetioiia .T..".}2,«.11,  ".13,  ".18,  ".17r.80fipaotaredseotto|D 


7.8683 

22.26 

108,280 

68,000 

0.1600 

.001838 

.124 

89.3 


304 


TESTS  OP  IRON  AND  STEEL. 


Maxks  on  bar,  ^^^ 
Diameter,  ''.664. 
Sectional  area,  .25  square  inch. 
Length,  6^'. 


No.  323. 
Tension  Teat 


Applied  loads. 

per  inch. 

SaocMfiive 
elongation 
per  inch. 

Permanent 
•et. 

SnoceMlve 
set 

'Remarlu. 

ToUL 

Per  an  Hiiro 
Inch. 

Poundt. 
250 
1,250 
2,500 
8,750 
5.000 
6,250 
V,500 
8,750 
10,000 
10,250 
10,600 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,600 
12,760 
13,000 
13,250 
18,600 
18.750 
14,000 
14,250 
14,600 
14,750 
15.000 
15,250 
16,600 
15,750 
16,000 
16,250 
16,600 
16,750 
17,000 
17,250 
17,500 
18,000 
18,600 
19,000 
19,600 
20,000 
20,600 
21,000 
21,600 
22.000 
22.600 
23,000 
23,600 
24,000 
24,600 
25,000 
25^460 
22,600 

Poundt, 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
89,000 
85.000 
40.000 
41,000 
42.000 
43,000 
44.000 
45.000 
46,000 
47.000 
48.000 
49,000 
60,000 
61.000 
62,000 
63,000 
64,000 
65,000 
66.000 
67,000 
68.000 
69,000 
60.000 
61.000 
62,000 
63,000 
64,000 
65,000 
66.000 
67.000 
68.000 
69,000 
70.000 
72,000 
74.000 
76,000 
78,000 
80,000 
82.000 
84.000 
86.«00 
88,000 
90,000 
92,000 
94.000 
96,000 
98.000 
100.000 
101,840 

Inch. 
0. 

.000100 
.000238 
.000383 
.000517 
.000607 
.000838 
.001000 
.001150 
.001183 
.001233 
.001267 
.001300 
.001333 
.001850 
.001383 
.001438 
.001467 
.001517 
.001638 
.001583 
.001638 
.001607 
.001700 
.001767 
.001833 
.002050 
.002333 
.002867 
.003638 
.004483 
.005100 
.006250 
.007033 
.007833 
.008583 
.009317 
.010333 
. 011483 
.013167 
.015083 
.017100 
.019400 
.021400 
.024033 
.027000 
.029583 
.081833 
.036017 
.041250 
.046(983 
.053200 
.062000 
.0767 
.1117 

Inch. 
0. 

.000100 
.000133 
.000150 
.000134 
.000150 
.000166 
.000167 
.000150 
.006033 
.000050 
.000034 
.000033 
.000033 
.000017 
.000033 
.000030 
.000034 
.000050 
.000016 
.000050 
.000050 
.000084 
.000033 
.000007 
.000066 
.000217 
.000283 
.000534 
.000766 
.000850 
.000017 
.001150 
.000783 
.000800 
.000750 
.000734 
.001016 
.001150 
.001684 
.001916 
.002017 
.002300 
.002000 
.002033 
.002667 
.002588 
.002250 
.005084 
.004338 
.005433 
.006617 
.008800 
.0147 
.0350 

Inch, 
0. 
0. 
0. 

0. 

0. 

0. 

.000017 
.000017 
.000017 

Iffeh. 
0. 

Initial  load. 
SlaaUclimit. 

lOorometer  renored. 

XnUmateatraiigtb. 
Loadattiffleofraptare. 

""."oooon"" 

0. 
0. 

.000033 

.000016 

.000050 

.000017 

.000100 

.000050 

............ 

.ooiooo 

.000900 

.004783 

.003783 

.008883 

.004100 

Gemeral 

Tensile  strength  per  nqaaro  inch  of  original  section ponnda..      10&,8t0 

Elastic  limit  per  square  inch  of  original  seotion do b6i.000 

Elongation  per  Inohafter  raptnre inch..       «.15«7 

Elongation  per  iitoh  under  strain  at  elasticlimit do OOITIO 

Redaction  in  diameter  at  point  of  ruptare do....  .114 

Redaction  in  area  after  mptare.  per  centum  of  original  section 39.2 

Posit  ion  of  ruptare ".76  fh»m  neck 

Character  of  broken  surface fine  granular  60  per  cent,  dull  smoky  center  40  per  cent 

^longaUon of  ipch  secUons , ".pO,  ".11,  ".12,  ".14, ".^7  (".8^ fhMtaMaeotioa) 
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No.  326. 
Temian  Test. 
Marks  on  bar,  ^^^ 
Diameter,  ".564. 

Sectional  area,  .25  square  inch. 
LeDgth,  3". 


1     Applied  loada. 

per^h. 

Snecessive 
elongation 
par  inch. 

Permanent 
set. 

Baccesaiye 
permanent 
•      set. 

BemarkB. 

Total 

Per  square 

Ptoimdt. 
250 
1,250 
2;  500 
8,750 
5.000 
6b  250 

P0«9Mlf. 

1.000 
5.000 
10,000 
IS.  000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46.000 
47.000 
48,000 
40,000 
50,000 
51,000 
52.000 
53,000 
54,000 
55.000 
66^000 
67.000 
58,000 
60.000 
80.000 
61,000 
63,000 
83,000 
84,000 
85,000 
68.000 
67,000 
68,000 
60,000 
70.000 
72.000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88^000 
80,000 
02,000 
84,000 
06.000 
08^080 
100^000 
102^000 
104,000 
104,080 
104.860 

Inch. 
0. 

.000007 
.000287 
.000867 
.000567 
.000700 
.000833 
.001000 
.001167 
.001200 
.001300 
.001300 
.001333 
.001333 
.001338 
.001400 
.001433 
001467 
.001533 
.001600 
.001633 
.001667 
.001667 
.001700 
.001733 
.  001767 
.001833 
.001887 
.001900 
.001033 
.002033 
.002267 
.002087 
.003188 
.004283 

oosooo 

.008067 

.006833 

.008300 

.000387 

.011367 

.013438 

.010887 

.017088 

.010667 

.0^2187 

.024800 

.080088 

.081083 

.088400 

•  037888 

.048838 

.047887 

.085833 

.0687 

.0033 

.1000 

.1200 

Ineh. 

0. 

.000067 
.OU0200 
.000100 
.000200 
.000133 
.000133 
.000167 
.000167 
.000038 
.(00100 

0. 
.000033 

0. 
.0. 
.000067 
.000033 
.000034 
.000066 
.000067 
.000033 
.000034 

0. 

.000033 
.000033 
.000034 
.000066 
.000084 
.000033 
.000033 
.000100 
.000-J34 
.000400 
.000466 
.001100 
.000767 
.001067 
.000706 
.  001467 
.001067 
.002000 
.002066 
.002234 

.001734 

.002500 

.002683 

.002183 

.004100 

.002367 

.003033 

.004000 

.005634 

.007466 

.011867 

.0266 

.0067 

.0200 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 

• 
Elaatlo  limit 

Load  at  timeof  mptnre. 

7.500 

8,750 

io;ooo 

10.250 

10,500 

,  10.750 

lim 

11.250 
11,500 
11,750 
1^000 

0. 

1^250. 

ri.soo 

12.730 

.000033 

.000038 

13.000 

'  11250 

13.600 

13.750 
liOOO 

.000033 

0. 

14.250 

14.600 

14.750 

1^000 

15.250 

.000067 

.000034 

15.500 

19^730 

I«l00O 

Its 

.001000 

.000933 

;  1^750 

;  17.000 

17,250 

17.500 

isiooo 

.005767 

.004767 

li^SQO 

W,MO 

,  10.500 

1  20LOOO 

»,6oe 

21,000 

.  2.500 

gOQO 

n,m 

23,000 

8,500 

HOQO 

Hsoe 

^^ 

5»o 

2(000 

2(020 

2(000 

23,000 



General  sumnuiry. 

S!S',!*'2^'»l«f»q'>«re  inch  of  original  eecUon ponnda..  104,860 

«*melUiittperMQare  Inch  of  original  do....    61,000 

{^^|on  per  iach  after  rapture inch..    0.1867 

gWuoD  per  inch  nnderatrain  of  elaatlo  limit do 001933 

cejaettoa  In  diameter  at  point  of  mptnre do 124 

S2r®#™"****'^™P*»^P®ro«tt*nm  of  original  section 89.2 

rS^'^W^ •• ".  50  ftom  middle  of  stem 

^mettr  of  broken  aar&ce  fine  granular,  small  doll  spot  at  center 

«»8»tioiioffaidiseetioiia ..".18  (".26  fractured  section),  ".12 

S.Ex.36 ^20 
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No.  327. 

Tension  Test. 
Marks  on  bar,  ^J^ 
Diameter,  ".564. 
Sectional  area,  .25  sqnare  inch.. 
Length  3'^ 


AppUedloAds. 

Elonf^ation 
pev  inch. 

StfBceasive 
elonfcation 
per  inch. 

Permanent 
set. 

Inch. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Successive 
set 

Kemarks. 

Total. 

Per  square 
inch. 

Poundt. 
250 
1,260 
2,500 
8,750 
6,000 
6,250 
7,500 
8,750 
10,000 
10,250 
10,500 
10.750 
11,000 
11.250 
11,600 
11.750 
12,000 
12,250 
12,500 
12.750 
18.000 
18.250 
13,600 
13,750 
14.000 
14,250 
14,500 
14,750 
16.000 
15.250 
15.600 
15.750 
16.000 
16,250 
16,500 
16.750 
17,000 
17,250 
17.600 
18.000 
18,600 
19,000 
19,600 
20.000 
20,600 
«1.000 
21,600 
22.000 
22,600 
23,000 
23.600 
24,000 
24,600 
25,000 
26,600 

Pound*, 
1,000 
6,000 
10.000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
62,000 
63,000 
64,000 
56.000 
66,000 
67.000 
58.000 
60.000 
60.000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82.000 
84,000 
86,000 
88,000 
90,000 
92,000 
94.000 
96,000 
98,000 
100.000 
102,000 
104,000 

Inch. 
0. 

.000100 
.000233 
.000367 
.000633 
.000067 
.000833 
.000067 
. 0: 1200 
.  001233 
.001267 
.001300 
.001333 
.001333 
.  001367 
.001400 
.001467 
.001500 
.  001533 
.001533 
.001567 
.001600 
.001ft33 
.001667 
.  001733 
.001800 
.001867 
.001900 
.001933 
.002033 
.002167 
.002500 
.003000 
.003767 
.004600 
.005567 
.006667 
.  0075G7 
.008467 
.010100 
.011967 
.  014300 
.010067 
.018300 
.020600 
.022733 
.025900 
.028300 
.031733 
.  035233 
.039200 
.044567 
.050000 

.0667 
.1000 

Inch, 

0. 

.000100 
.000133 
.000134 
.000166 
. 000134 
.000106 
.000134 
.000233 
.000038 
.000034 
.000033 
.000033 

0. 

'  .000034 
.000033 
.000067 
.000033 
.000033 

0. 

.000034 
.(00033 
. 000033 
.000034 
.000006 
.000067 
.000067 
. 000033 
.000033 
. 000100 
.  000184 
.000333 
. 000500 
.  0Ol»767 
. 000833 
.000067 
.001100 
.000900 
.000900 
.  001633 
.001H67 
.002333 
.001767 
.002233 
.002300 
.002133 
.003167 
.002400 
.003438 
.003500 
.00»M)7 
.005367 
.005433 
. 012833 
.003867 
.0333      . 

Tneh. 
0. 

Initial  load. 

0. 

0. 

.000033 

.000033 

Elastic  Umit. 

.000133 

.000100 

. 001567 

.  001434 

.005033 

.004366 

26.000 

Uliiroate  strength. 
Load  at  time  of  rupture. 

22,900 



General  summary. 

Tensile  stronjjth  per  square  inch  of  original  section pounds       lOiOOi^ 

Elastic  limit  per  square  inch  of  original  section do     "     60,  (W| 

Elon/^tion  per  inch  after  rupture ],[ inch         0. 1S6! 

BlonfEatlon  per  inch  under  strain  at  elastic  limit do  Ot»lMJ 

Reduction  in  diameter  at  point  of  rupture *.        |*** do IS^ 

Keductioninareaaftermpture,  per  centum  of  original  section  .  . sai 

Position  of  rnpture...... V. '////.* '.V.V.V.V.  r'ftomnecl 

ChMaoter  of  broken  sarface fine  granular  80  per  cent,  dull  smoky  spot  20  per  cent.  ".1  eoesotrt 

Elongation  of  inch  sMtions ''.rJ/'.W  (AM  IhMjiawd  ssctioi^ 


8  \yi&eZ:S,J^,  jRt/'lB . 
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No.  700. 


Mark8,B£Xl 

Diameter,  ^'.564. 

SectioDal  area,  .25  square  incb. 

Length,  6". 


Applied  loads. 


Total 


Per square 
incn. 


Elonsfttioii 
permoh. 


Sacceeaivo 
elongation 
per  inch. 


Permanent 
set. 


Sncceaaivo 

permanent 

aet. 


Semarlu. 


\Povndt. 

250 

1250 

2,500 

'     3,750 

,     5.000 

«»250 

7,500 

I    8,750 

:  10,000 

10,250 

I   10.500 

10,750 

>  11,000 

>  11,230 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13.000 
13,250 

'  13,500 
13,750 
14,000 
U,2S0 

I  14,500 
14,750 
15,000 
15^250 
15^500 
15,750 
10,000 
18.250 
16;  600 
18,730 
17,000 
17.250 
17,500 
18,000 
18,500 
19,000 
10,500 
20.000 
20,600 
21,000 

,  21,500 

1  22,000 
22.500 
23^000 
23.500 

.  24,000 
24,600 
25.000 
25.110 
22,000 


PovndM. 
1.000 
6»000 
10,000 
15,000 
20,000 
28,000 
30,000 
35.000 
40,000 
41,000 
42,000 
43.000 
44.000 
45,000 
40^000 
47,000 
48,000 
40,000 
60,000 
51,000 
52,000 
63.000 
M.000 
65.000 
50.000 
57.000 
68,000 
68.000 
60.000 
61,000 
62,000 
63»000 
64,000 
6^000 
66^000 
67,000 
68,000 
€0,000 
70,000 
72,000 
74,000 
76,000 
78;  000 
80,000 
82.000 
84,000 
80,000 
88,000 
80,000 
92;  000 
H660 
06;  000 
06,000 
loot  000 
100^440 


2mA. 

a 

.000100 


.000567 
.000717 
.000900 
.001007 
.001233 
.001267 
.001300 
.001333 
.001350 
.001383 
.001433 
.001467 
.001500 
.001650 
.001583 
.001617 
.001650 
.001700 
.001733 
.001788 
.001867 
.001950 
.002067 
.002250 
.002733 
.003300 
.004000 
.004850 
.005838 


.008250 
.009017 
.000867 
.010467 
. 011417 
.013533 
.015383 
.017660 
.010838 
.022000 


JneK 
0. 

.000100 
.000167 
.000183 
.000167 
.000150 
.000183 
.000167 
.000166 
.000034 
.000083 
.000033 
.000017 
.000033 
.000050 
.000034 
.000033 
.000050 
.000033 
.000034 
.000033 
.000050 
.000033 
.000060 
.000084 
.000083 
.000117 
.00018J 
.000483 
.000667 
.000700 
.000850 
.000983 
.001000 
.001417 
.000767 
.000850 
.000600 
.000050 
.002116 
.001800 
.002217 
.002*283 
.002167 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


Initial  load. 


.000050 


.000783 


.027417 


.034000 

.087500 

.042000 

.047500 

.053667 

.0607 

.0833 

.1067 


.002584 
.002583 
.004000 
.003500 
.004500 
.005500 
.006167 
.018033 
.0166 


.000050 


.000683 


ElaaUo  limit. 


Tenaile  atrenfrth. 
Load  at  time  of  rupture. 


General  nummary. 

tt'T!!'::;::::::::::::::::::::;:;::::::::::::::::::::::::::::::::;:::::::;:::::::::::;:  'ifS 

|«aifle atrragth per  eanare  inch  of  otiginai  section ponnda..  100,440 

futtielimU per  aqnare  inch  of  originol section do  ...    65,000 

^wnntion per incii after mptare ■- inch..    0.1417 

ggigition  per  inch  nndor  strain  at  elaatlo  limit do 001788 

AMactteii  la  diameter  at  point  of  rnptnre do 124 

Section  in  area  after  mptare,  per  oentam  of  original  section 39. 2 

PodtioaofniptDie ...../..VT. 1".2  from  neck 

Spuactnof  hnkensnrfiMse granular  with  dnll  oentar 

^^BitSoiiefiaehsectioiis ".23*,  ".22*,  ".11,  ".10,  ".10,  ".09 
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TESTS   OP   IRON   AND    STEEL. 
No.  699. 


Marks,  B  E  X  3 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Length,  6''. 


Elongation 
por  inch. 


Succosaire 
elongation 
per  inch. 


Permanent 
set. 


Snccessive 

permanent 

Bet. 


Eemaikfl. 


Pound*. 

250 

1,250 

2.500 

3,750 

5,000 

6.250 

7,500 

8,750 

10, 000 

10, 250 

10, 5<)0 

10, 750 

11,000 

11,250 

11,  500 
11,750 
13, 090 
12,250 

12,  500 
12, 750 
13,000 
13,250 

13,  500 
13,750 
14, 000 
14.250 
14,500 
14,750 
15,000 
16, 250 
15,500 
15, 750 
16, 000 
16,250 
16,500 
16,750 
17,000 
17,250 
17,500 
18,  COO 
18,500 
10,000 
10,500 
20,000 
20,500 
21, 000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
24, 610 
20,800 


Poundt. 
1,000 
5,000 
10, 000 
15,  000 
20,  000 
25,  000 
30,  000 
35,  000 
40,000 
41,000 
42,  000 
43,000 
44, 000 
45, 000 
46,000 
47, 000 
48, 000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55, 000 
56.000 
57,000 
58,000 
59,000 
60,000 
61,000 
62.000 
63, 000 
64,000 
65,000 
66,000 
67,000 
68,000 
60.000 
70, 000 
72, 000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
80,000 
88,000 
90,000 
92, 000 
94,000 
96,000 
98,000 
08,440 


Inch. 
0. 

.000133 
. 000350 
.000483 
.  000667 
.  100800 
.  000083 
.001150 
.001300 
.001333 
.  001367 
. 001400 
.001433 
.001483 
. 001533 
.001567 
.001600 
.001617 
.001650 
.001083 
.  001750 
.001783 
.001833 
.001850 
.001907 
.002000 
.002117 
.002200 
.002600 
.002867 
.004100 
.004833 
.  006217 
.006833 
.008200 
.009063 
.010333 
.011133 
.012183 
.  014067 
.016650 
.018417 
.  020967 
.  023800 
. 020250 
.  029500 
.  032533 
.  036167 
.041083 
.04&1 
.0550 
.0007 
.0883 
.1100 


■Inch. 
0. 

.  000133 
.000217 
.  000133 
.  000184 
.  000133 
.000183 
.000167 
.000150 
.  000033 
.000034 
.000033 
.000033 
.000050 
.  000050 


.000033 

.000017 

.000033 

.000083 

.000067 

.000033 

.000050 

.000017 

.000117 

.000033 

.000117 

.000083 

.000400 

.000267 

:  001238 

.000733 

.001384 

.000610 

.  001367 

.000883 

.001250 

.000800 

.001050 

.001884 

. 002583 

. C01767 

. 002550 

.002833 

.002450 

. 003250 

.003033 

. 003634 

.  004916 

.007217 

.0067 

.0117 

.0210 

.0217 


Inch. 

0. 

0. 

.000017 
. C00017 
. 000033 
.000033 
.000033 
.  000033 
.000033 


Inch. 


IniUal  load. 


.000017 
.000016 


.000050 


.000017 


.000083 


.000033 


.000100 


.  000017 


Elastic  limit 


.000600 


.000500 


Tensile  strength.  i 

Load  at  time  of  mptare.  i 


General  summary. 

Tensile  strength  per  square  inch  of  original  section IK>nDds..    98,440 

Elastic  limit  per  square  inch  of  original  section do 55, 000 

Elongation  per  inch  after  rapture iDch..    aUiOO 

Elongation  per  inch  under*  strain  at  elastlclimit do 001850 

Reduction  in  diameter  at  point  of  rupture do 154 

Reduction  in  area  after  rupture,  per  centum  of  original  section ' 47.:; 

Position  of  rupture , , 1".3  from  neck 

Character  of  broken  surface-. silky,  interspersed  with  fine  (TrannlatioD 

Elongation  of  inch  sections ".21,  ".30, *. "13,  ".lo,  ".08,  "US 


TESTS   OF   IRON   AND   STEEL. 


Marks,BEX4 
^lameter,  ''.564. 


No.  701. 


^PpUed  loads. 


Per  square    P®' 
Inch. 


BIoDcatioD 
mcb 


1000 
5,000 
20,000 
15,000 
2O,O00 
23,000 
30,  OOU 
33,000 
40,000 
41,000 
42,  OOO 
4J,000 

^^'^ 

4^000 


4»,00O 

szooo 
^ooo 

54,000 

^^ 

a| 

S&ooo 
to' "52 

86,000 

^ooo 

^ooo 
58.ooq 


Inch, 
0. 

.000133 

.000317 

.000433 

.000633 

.000800 

.000967 

.001138 

.001300 

.001317 

.001850 

.001367 

.001400 

.  OO  14«T 
.  OOJ517 

.  aoioss 

:OOlGM7 

€>oi7xr 

:  ooT^t^^ 

I  o*>«»  *  if  X 
"  oooo 

^083 


Successive 
elongation 
per  inch. 


Indi. 
0. 

.000133 
.000184 
.000166 
.000150 
.000167 
.000167 
.000166 
.000167 
.000017 
.000033 
.000017 
.000033 
.000050 
.000017 
.000050 
.000066 
.000034 
.000033 
.000033 
.000034 
.000016 
.000034 
.000033 
.000067 
.000033 
.000067 
.000066 
.000084 
.000150 
.00035C 


.001250 
.001334 
.001000 
.000816 
.000800 
.000684 
.001300 
.001050 
.001750 
.002166 
.002334 
.002583 
.002017 
.002500 
.002750 
.003*183 

.  oosa^i 

.004a'}4 

.005583 

.007417 

.010333 

.0250 

.0181 


Permanent 
set. 


Inth. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000017 


.000017 


.000033 


.000033 


.000183 


Successive 

permanent 

set. 


Ineh. 


.000017 


.000016 


.000150 


Itemarks. 


Initial  load. 


Elastic  limit 


Tensile  streujrtli. 
Load  at  time  of  rui 


General  eummary. 

^^^-netkOtimgHnBl  action pounds.. 

_^-   _»5«  »«<'*••    %;^fori«inaT  section do — 

>a-.Wtec«o^i^YSiSi»*»*=^^fJJtS^^T inch.. 

i2^^^^Sf\^9^^5.^r«?Sto  a  elastic  limit do... 

.^f^^^^^^^^^'^^^^^Stot  TUVtuTfi do.  . 

\  -^r.    ^^jrn^j^f'^Yt^-^'Lxn  —.iZl'"'.'.'.'. riii'y,  interspergcd  with  fine  gra 

—^^^^^^^l^faStSSr.::: -- ".•^.".is-.-.i^-.io,' 
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TESTS   OF   IRON    AND    STEEL. 


Previoas  to  making  the  tests,  specimens  B  E  X  2,  B  E  X  5,  and  B 
E  X  6  were  subjected  to  rapidly  applied  stresses  of  14,500  pounds, 
=  58,000  pounds  per  square  inch,  applied  Ave  times  to  each  at  inter- 
vals of  ten  minutes.  The  time  of  applying  the  stresses  was  about  two 
seconds  for  each  application. 

:^o.  702. 
Marks,  B  £  2L  2 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Length,  6'^ 


Applied  loadA. 


Tot»L 


Per  square 
inch. 


SlongatiAn 
per  men. 


SaooessiTe 
elonntion 
perlnch. 


Permanent 


Soooessive 

permanent 

set 


Remarks. 


Poundt. 
250 
1.250 
2,500 
8,750 
5,000 
6,250 
7,500 
8,750 
10,000 
11,250 
12,500 
12,750 
13,000 
13,250 
18,500 
13,750 
14.000 
14,250 
14,500 
14,760 
15,000 
15.250 
15,500 
15,750 
10.000 
10.250 
10,500 
10,750 
17.000 
17,250 
17,600 
18,000 
18,600 
19,000 
19,600 
20,000 
20,500 
21,000 
21.500 
22,000 
22.500 
23,000 
23.500 
24,000 
24.500 
24,700 
21,800 


Founds, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
50,000 
51,000 
62, 000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
01, 000 
02,000 
63,000 
64,000 
65,000 
00,000 
07,000 
68,000 
69, 000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
04,000 
96,000 
98,000 
98,800 


Inch. 
0. 

.000117 
.000300 
.000500 
.000667 
.000867 
.001033 
.001250 
. 001433 
.001633 
.001867 
.001917 
.001950 
.002017 
.002067 
.  0OJ117 
.  C021C7 
.002200 
.002283 
. 002333 
.002417 
.002450 
.002533 
.002583 
.002700 
.002783 
.003233 
.003733 
.005517 
.000483 
.007567 
.009683 
.011167 
.013667 
.016833 
.019250 
.021217 
.024167 
.027500 
.030017 
.035717 
.042250 
.048500 
.058067 
.0750 
.1000 


Inch. 
0. 

.000117 
.000183 
.000200 
.000167 
.000200 
.000166 
.000217 
.000188 
.000200 
.000234 
.000050 
.000033 
.000067 
.000050 
.000050 
.000050 
.000033 
.000083 
.000050 
.000084 
.000033 
.000083 
.000050 
.000117 
.000088 
.000450 
.000500 
.001784 
.000966 
.001084 
.002110 
.001484 
.002500 
.003166 
.002417 
.001967 
.002950 
.003333 
.003417 
.004800 
.006533 
.006250 
.010167 
.016333 
.0250 


Inch. 

0. 

0. 

0. 

0. 

0. 

.000038 
.000050 
.000067 
.000083 
.000083 
.000100 


Ineh. 


Initialload. 


.000033 
.000017 
.000017 
.000016 
0. 
.000017 


.000138 


.000033 


.000183 


.000050 


Elastic  limit 


.000400 


.000217 


.004767 


.004867 


Tensile  strength. 
Load  at  time  of  mptore. 


General  eummary. 

Tensile  strength  per  square  inch  of  original  section I>oonda..    96,800 

Elastic  limit  per  sonare  inch  of  original  section do....    <HI,000 

Elongation  per  incn after  niptare ..inch..    0. 1300 

Elougation  perinch  under  strain  at  elastic  limit do 002583 

Reduction  in  diameter  at  point  of  rupture do i2i 

Reduction  in- area  after  rupture,  per  centum  of  ori|;inal  section 89l2 

Position  of  rupture ",9trom  aeok 

Character  of  broken  surface fine  granular,  doll  eentckr 

Elongation  of  inch  sections ".81*,  ".14,  ".10,  ".08,  ".Oa^  "91 


TESTS   OF  IBOK  AND  STEEL. 


811 


No.  703. 
Marks,  BE  X5 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Length,  6^'. 


Applied  loads. 


TotaL 


PerMOAze 


TBtvua 
Sncn. 


permeh. 


SaeoesBive 
eloDgation 
perlnoh. 


Peniuuieiit 
set 


SncoestiTe 
permuieiit 

Mt. 


RemATka. 


1,290 
2;  600 
8^790 
6^000 

«,a6o 

7,600 

8^750 

lO^OOO 

11«250 

ia;5oo 

12;  760 
11,000 
13,280 
11,600 
13,780 
HOOO 
H250 
14^800 
14,750 
15b  000 
16,250 
10^600 
18^780 
lll^OOO 
101260 
16.800 
Ifl^TSO 
17.000 
17,250 
17,600 
16,080 
U^SOO 
lOlOM 
12^500 
90,  MO 
20,900 
21.000 
21.100 
2%  MO 
2a;  5M 
I  2a;oM 
2a;5m 

24tOM 
S^OM 
20^  OM 


Poimdf. 
1,000 
6^000 
10,000 
15^000 
20,000 
25,000 
80,000 
35.000 
40,000 
45^000 
60,000 
61,000 
52,000 
53,000 
64,000 
65^000 
66^000 
67,000 
68,000 
60,000 
00,000 
61«000 
62.000 
63,000 
64,000 
65,000 
60.000 
67.000 
68,000 
00,000 
70;  000 
72,000 
74,000 
76,000 
7?,  000 
80,000 
82,000 
84,000 
88.000 
88,000 
00,000 
82;  000 
04,000 

ofl;ooo 

07,200 


JndL 
0. 

.000117 
.000317 
.000460 
.000683 
.000850 
.001017 
.001200 
.001400 
.001800 
.001807 
.001883 
.001033 
.001907 
.002017 
.002050 
.002138 
.002107 


.002317 


.002450 
.C02517 
.002687 
.002767 


.003467 
.004833 


.007500 
.000333 
.011667 
.014417 
.017500 
.019607 
.022667 
.020200 
.029067 
.033917 


.045000 
.065333 
.0750 
.1167 


Inch, 
0. 

.000117 
.000200 
.000183 
.000283 
.000107 
.000107 
.000183 
.000200 
.000200 
.000207 
.000016 
.000060 
.000034 
.000050 
.000038 
.000083 


Inch. 


JfidL 


Initial  loud. 


.000060 

.000050^ 


.000006 
.000067 
.000067 
.000160 
.000100 
.000316 
.000384 
.001366 
.001500 
.  001167 
.001833 
.002384 
.002750 
.003063 
.002167 
.003000 
.003533 
.003467 
.004250 
.004016 
.006167 
.010333 
.019667 
.0417 


.000017 
.000017 
.000033 
.000033 
.000033 
.000033 
.000038 


.000017 

L 

.000016 


.000050 


.000017 


.000160 


.000100 


.000317 


.  000167 


•  004783 


.004416 


BlaaUo  limit. 


Tensile  strength. 
Load  at  time  of  ruptoreL 


OenertU  ttanmary. 

T«rile  strength  per  sqoare  inch  of  original  secttion I>onnds..     97.300 

Bntiolimitper  square  inch  of  original  section do —     68,000 

Bfl^Ettion  per  inch  after  mptare Inch..      0.1700 

BoBptiooDer  inch  nnder  strain  at  elastic  limit do 002517 

^Ktfoo  in  diameter  at  point  of  mptoTB do 144 

^oeUoB  Is  ar«ft  after  rapture,  per  oentnm  of  original  section 44%6 

PditMD  of  rifptare ' ".85  from  middle  of  stem 

Cbacter  of  broken  •orfa49e.... fine  grannlar,  doll  center 

iSSSto^lnohaoofciona ".10.  ".18,". 87*.  ".16,  ".12.  ".10 
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TESTS   OF   IRON  AND   STEEL. 
No.  704. 


Marks,  B  E  X  6 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Length,  6". 


Applied  loads. 


ToUl. 


Pounds. 

250 

1.250 

2,500 

3,750 

5,000 

8.250 

7,500 

8,750 

10,000 

ll,2o0 

12,500 

12,750 

13,000 

13.250 

13,500 

13,750 

14.000 

14,250 

14,500 

14,750 

15.000 

15.250 

15.500 

15,750 

ie,oco 

10,250 
16.500 
16,750 
17,000 
17,250 
17,500 
18,010 
18,500 
19.000 
19.500 
20,000 
20.500 
21,000 
21,600 
22.000 
22,500 
28.000 
23.600 
24,000 
24,500 
25,000 
25, 040 
22,400 


Per  square 

iDCD. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
80,000 
35, 0(H) 
40,000 
45,000 
60,000 
61.000 
52,000 
53.000 
54.0U0 
65. 000 
60,000 
57,000 
58,000 
50,000 
60,000 
61.000 
62,000 
63,000 
64,000 
65. 000 
66,000 
67,000 
68.000 
69,000 
70,000 
72,000 
':4,000 
76,0(»0 
78,000 
80,000 
82, 000 
84,000 
86.000 
88,000 
90,000 
92,000 
94.000 

no.  000 

98,000 
100,000 
100, 160 


EloDeation 
perinch. 


Inch. 
0. 

.000117 
.000300 
.000467 
.000667 
.000833 
.  001033 
.  001217 
.  001433 
.0016.13 
.001833 
.001867 
.001950 
.  001983 
.  002033 
.  002067 
.  002133 
.002183 
.  002233 
.  002283 
.  002367 
.002450 
.002550 
. 002617 
.  002800 
.003350 
. 0Q4717 
. 005283 
.  005817 
. 006917 
.008300 
.009950 
.011017 
.  014338 
.016667 
.019200 
.021833 
.  024167 
.026500 
.030250 
.034000 


.  044333 
.  052.500 


.0950 
.1033 


Saccessive 
elongation 
per  inch. 


Inch. 
0. 

.000117 
.000183 
.000167 
.000200 
.000106 
.000200 
.000184 
.000216 
.000200 
.000200 
.000034 
.000088 
.000033 
.000050 
.  000034 
.000066 
.000050 
.000050 
.000050 
.000084 
.000083 
.000100 
.000067 
.000183 
.  000550 
.  001367 
.000500 
.0005.34 
.001100 
.001383 
.001650 
.001907 
.002410 
.002334 
.  002538 
.002188 
.002884 
.002383 
.003750 
.003750 
.005033 
.005300 
.  008167 
.0158 
.0267 
.0083 


Permanent 
set 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000017 
.000033 
.000050 
.000067 


SacoeaslTe 

permanent 

set. 


Inch. 


.000017 
0. 

.000016 
.000017 
.000017 


.000083 


••• 

'.'oooiii* 


.000933 


.005517 


.000016 


.000084 


.000766 


.004584 


Remarks. 


IniUal  load. 


Elastic  limit 


Tensile  strength. 
Load  at  time  of  mptore. 


General  summary. 

Tensile  strength  per  square  inch  of  oriffinal  section • poonds..  100,160 

Elastic  limit  per  square  ioch  of  original  section do 63.000 

Elongation  per  incn  afterroptnre Inch..    0.13O 

Elongation  per  inch  nndor  strain  at  elastic  limit do 00261< 

Kedaction  in  diameter  at  point  of  mptore do 124 

Redaction  in  area  after  raptnre,  per  oentam  of  original  section 39-2 

Position  of  rapture    ".80  fh>m  neck 

Character  of  broken  surface granuiar,  dull  center 

Elongation  of  inch  sections ".29», 'M8,  ".12.  ".10.  ".09,  "07 
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3.-8"  STEEL  B.  L.  BUTE. 

[Steel  apeeimeiis  from  tube,  Jacket,  hoops  and  breech  block,  and  bronae  from  console.) 
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No,  375. 

Tension  Test 
Mark  on  bar,  A  A 
Diameter,  '^564. 
Sectional  area,  .25  sqaare  inch. 
Length,  2''.00. 


AppUed  loads. 

£loDf(atioD 
per  inch. 

Sacceasive 

P  Ainn  a  ti  An  f. 

SnccesBive 

pernument 

set 

Bemarks. 

TotaL 

Persqaare 
Inch. 

ttS?.*^'"  -t:  " 

Pkmndt. 
250 
1,250 
2,600 
8,750 
5,000 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30.000 
31.000 
33.000 
33.000 
34.000 
35.000 
36,000 
37,000 
38.000 
30.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,<i00 
48,000 
49.000 
50,000 
52,000 
54,000 
56^000 
58,000 
60,000 
62,000 
61.000 
66.000 
68,000 
70,000 
72,600 
74,000 
76,000 
78^000 
80.000 
83,000 
84,600 
86,000 
86,880 

iMh. 

0. 

.000067 
.000233 
.000400 
.000567 
.  000733 
.000933 
.  001000 
.001033 
. 001067 
.001200 
.001267 
.001333 
.««01400 
.001700 
.0(1900 
.002433 
.002700 
.003367 
.004133 
.005333 
.005033 
.006700 
.007533 
.008533 
.009107 
.010500 
.012000 
.013300 
.015667 
.018200 
.019933 
.0222C7 
.024933 
.028867 
.031600 
035400 
.0433 
.0500 
.0533 
.0600 
.0700 
.0833 
.0967 
.1300 
.1667 

Ineh. 
0. 

.000067 
.000166 
.000167 
.000107 
.000166 
.000200 
.000067 
.000033 
.000034 
.000133 
.000067 
.000066 
.000067 
.000300 

Inch. 
0. 
0. 

Jnefu 
0. 

Initial  load. 
Elastic  limit 

Micrometer  removed. 

Xntiznatestrenffth. 
Load  at  time  of  rupture. 

0. 
0. 
0. 
0. 
.000067 

0.250 
7,500 
7,7«> 
8,000 
8,250 
8;  500 
8^750 
0,000 
0.  250 

*"*006667"' 

r 

.000200    1      .000133 

0L5O0 

1 

9,750 
10,000 
10  250 

.000200 

. 

.000533 

.000287 

.000667 

.000766 

.001200 

.000600 

. 000767 

.000833 

.001000 

.000634 

. U01333 

.001500 

.001500 

.002167 

.002538 

.001733 

.002334 

.002666 

.003934 

.  002733 

.003800 

.0079 

.0067 

.0033 

.0067 

.0100 

.0133 

.0134 

.0333 

.0367 

.001100          .000000 

10,500 
10,750 

11  000 

11.250 
11,500 

.004267 

.003107 

11,750 

12,000 
12,250 

12,500 
13,000 
13,500 

.008533 

.004266 

14,000 
14.500 

15.000 

15.500 
18,000 

16^500 

17.000 

17,500 

18,000 
18,500 
18,000 
U.500 
20,000 

20,500 
21,000 

2L500 

21,720 

21,100 

I      



General  summary, 

.  ^osile  rtrength  per  square  inch  of  original  section pounds..       86,880 

/^Mtio limit  per  Muare Inch  of  orii^inal  section do....       87,000 

'  Anfition  per  inch  after  rupture , inch..       0.2138 

fibagation  per  inch  under  strain  at  elastic  limit do 001400 

Ccdoftion  In  diameter  at  point  of  rupture do 094 

4tednctkm  In  area  aftermptnre.  per  centum  of  original  section 80:6 

Position  of  rapture ".  8ft  fh>m  middle  of  stem 

xawracter  of  oiroken  anrfaco,  fijanular.  70  per  cent.,  30  per  cent  of  the  fhiotnretook  an  oblique  course 
I  the  bar,  apparently  through  a  seam. 
'  I  of  Inch  aactiona 'M4.  (".20  fractured  seetlon)  ".21 
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Ko.  376, 

Temion  Test. 
Mark  on  bar,  B  B 
Diameter,  ''.564. 
Sectional  area,  .25  sqnare  inch. 
Length,  3''.(M). 


AppUedloftds. 

Elongation 
peruoh. 

SucoeasiTe 
elongation 
per  inch. 

Permanent 
set. 

Sncoeaslye 

permanent 

set 

TotaL 

Per  square 
inch. 

BemMka. 

Pounds. 

260 

1,250 

2,500 

8.750 

6,000 

6,250 

7.500 

7.750 

8,000 

8,250 

8,500 

8,750 

9,000 

0,250 

9,500 

9,750 

10.000 

10,250 

10,600 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

13,000 

18,600 

14,000 

14.500 

15,000 

15.500 

16,000 

16,600 

17.000 

17,500 

18.000 

18.600 

19.000 

19.500 

19^720 

18,800 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80.000 
31,000 
82,000 
88,000 
84,000 
85,000 
80,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
60,000 
52,000 
64,000 
66.000 
58^000 
60,000 
62,000 
.64,000 
66,000 
68.000 
70,000 
72.000 
74,000 
76,000 
78,000 
78^880 

Ineh. 
0. 

.000133 
.000267 
.000400 
.000633 
.000900 
.001138 
.001200 
.001267 
.001300 
.001533 
.002067 
.003300 
.004100 
.006267 
.006767 
.007967 
.008300 
.009267 
.009867 
.010538 
.011833 
.012767 
.  013000 
.  015100 
.016000 
.017338 
.019400 
.021083 
.024600 
.027600 
.031667 
.035767 
.038738 
.044667 
.050383 
.068000 
.0638 
.0783 
.0983 
.1167 
.1500 

Inch. 
0. 

.000133 
.000134 
.000138 
.000233 
.000267 
.000233 
.000067 
.000067 
.000033 
.000233 
.000534 
.001283 
.000800 
.002167 
.000500 
.001200 
.000338 
.000967 
.000600 
.000666 
.001800 
.000934 
.000833 
.001500 
.000900 
.001333 
.002067 
.002633 
.002667 
.003000 
.004067 
.004100 
.002966 
.005034 
.005666 
.007667 
.0053 
.0150 
.0150 
.0234 
.0333 

Ineh. 

0. 

0. 

0. 

0. 

.000133 
.000107 
.000238 

Inch. 
0. 

Initial  load. 

"*.*000i33'* 
.000034 
.000066 

Ela^tl^  limit 

.001067 

.000834 

.006433 

.005366 

.010239 

.003800 

.015433 

.005200 

Miorometer  remoTe 

« 

Ultimate  strength. 
"LimA  at  timA  of  runt 

General  eummarv. 


Speoiflo  gravity. 
Hardness. 


Tensile  strength  per  square  inch  of  original  section poonda.. 

Blastio  limit  per  sonare  inch  of  original  aection do.... 

Blongation  per  inch  after  mptnre inch.. 

Elongation  per  inch  onder  atrain  at  elastic  limit do 

Bednction  in  diameter  at  point  of  mptnre do.... 

Bednotion  in  area  after  mptnre,  per  centum  of  original  section 

Position  of  rupture ".60  fro 

Character  of  broken  aurfaoe Fine  granular,  dull  apot  at  circumference  of  fractured  surfac 

cracks  developed  on  cylindrical  surfkoe  of  bar,  in  the  vid 

theftactnre. 
Blongatiott  of  inch  sections 'M3,  'M6  (".29  fraetuied  • 
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Compression  Test. 
Marks  on  bar,  0  G 
I/ength,  5''.00. 
Diameter,  '^798. 
Sectional  area,  .50  sqaare  inch. 


Applied  loads. 


TotaL 


Personaie 
incn. 


Comprea- 

aioD  per 

iocli. 


SacoeaslTe 

compres* 

aiouper 

inoli. 


Permanent 
set 


Sacoesaive 

permanent 

set. 


Beinarlcs. 


Pounds. 
500 
2.500 
5.000 
7,5uO 
10,000 
12.500 
13,000 
].?,500 
14,000 
14,500 
15,000 
15.500 
16.000 
18.500 
17.000 
17,500 
18,000 
18,500 
10,000 
19,500 

20,000 

20,500 
21,000 
21.600 
22,000 
22,500 


P<mndi. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
20,000 
27,000 
28,000 
29.000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
30,000 
87,000 
88,000 
89.000 

40,000 

41.000 
42,000 
43,000 
44,000 
45^000 


Inch, 
0. 

.000075 
.000250 
.000425 
.000525 
.000700 
.000750 
.000775 
.000800 
.000825 
.000850 
.000900 
.000075 
.001000 
.001025 
.OOIOjO 
.001125 
.001550 
.002300 
.003625 
.004225 
.004450 
.004675 
.005225 
.006050 
.006675 
.  007400 


Inch. 
OL 

.000075 
.000175 
.000175 
.000100 
.000175 
.000050 
.000025 
.000025 
.000025 
.000025 
.000050 
.000075 
.000025 
.000025 
.000025 
.000075 
.000425 
.000750 
.001325 
.000600 
.000225 
.000225 
.000550 
.000825 
.000625 
.000725 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


InJtLiliood. 


.003000 


.003000 


.005750 


.0027500 


Elavil  0  limit 
Bspii]  Reflection. 


Ilpst4  il  undflvlcNul  1  hoar. 
After  1  boar's  rost» 


Teat  diflcoutiaaed. 


General  iummary. 

Oaatio  limit  per  square  inch  of  original  section • pootidA-.      36.000 

^ompreasion  per  inch  under  stress  at  elasticlimit inch..  0.001126 
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Marks  on  bar,  D  D 

Length,  5'^00, 

Diameter,  '^798. 

Sectional  area,  .50  square  inch. 


TESTS   OP   IRON   AND   STEEL. 

No.  393. 

Compression  Test 


AppUed  loads. 

Conspres 

sionper 

inch. 

Saccessive 

compree- 

sionper 

inch. 

Permanent 
set 

SncoeasiTe 

peimanent 

set 

Eemarka. 

TotaL 

Per  square 
inch. 

Pounds. 
500 
2,500 
5,000 
7,500 
10,000 
12,600 
18.000 
18,600 
14,000 
14,600 
15,000 
15.500 
10,000 
16,500 
17,000 
17,600 
18,000 
18,600 
19,000 
19,600 
20,000 
20,600 
21,000 
21,500 
22,000 
22,500 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 

Inch. 
0. 

.000150 
.000300 
.000450 
.000000 
.000760 
.000875 
.000900 
.000025 
.000975 
.001000 
.001050 
.001075 
.001150 
.001225 
.001800 
.001625 
.002050 
.002925 
.004050 
.004925 
.005725 
.006575 
.007725 
.008450 
.009500 

Inch. 
0. 

.000150 
.000150 
.000150 
.000150 
.000150 
.000125 
.000025 
.000025 
.000050 
.000025 
.000050 
.000025 
.000075 
.000075 
.000075 
.000225 
.000525 
.000875 
.001125 
.000875 
.000800 
.000850 
.001250 
.000725 
.001050 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  IomL 

Elastic  limit 

Bapid  defleetioa. 

1 



.000050 

.000050 

.000250 

.000200 

.003426 

.008175 

1 

1 

1 

.007725 

.004300 

TestdiseoDtinned.          1 

General  9ummary. 


Elaaiie  limit  per  aqnare  inoh  of  original  section. . . 
Couiprsaaioin  per  inch  under  stress  at  elastic  limit. 


inch.. 


ss;ooo 

flLOOlflTS 


Marks  on  bar,  E  E 

Length  G'^OO. 

Diameter,  ^79& 

Sectional  area,  £0  sqnare  inch. 


T£8T8  OF  IRON  AND  STCEL. 

liTo.dM. 

Conyfressian  Teat. 
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AppBod  loada. 

ComprM- 

"Sir 

Saooeasire 

•ion  per 
InciL 

PennaneDt 

86t. 

SnocMtiTe 
pennaiient 

Mt. 

SnuArkt. 

ToteL 

^"Ksr 

500 
2,500 

6,000 
7,500 
10,000 
12.600 
13.000 
13,500 
14,000 
14,900 
15.000 
1A.500 
10^000 

PowMiff. 
1,000 
6^000 
10,000 
15.000 
20,000 
2S;000 
26^000 
27,000 
28.000 
29.000 
80,000 
31,000 
82.000 
33^000 
34,000 
85^000 
30^  000 
87,000 
88.000 
30.000 
40,000 
41,000 
42.000 
43,000 
44^000 
45^000 

Inch, 
0. 

.000175 
.000325 
.000450 
.000600 
000800 
.'000875 
.000925 

;000076 
.001025 
.001075 
.001150 
.001200 
.001300 
.001875 
,004475 
.005800 
.006500 
.007275 
.008176 
.008826 
.000800 
.010576 
.011500 
.012550 

JndL 
0. 

.000175 
.000150 
.000125 
.000150 
.000200 
.000075 
.000050 
.000025 
.000025 
.000050 
! 000050 
.000075 
.000050 
.000100 
.000576 
.002600 
.001826 
.000700 
.000775 
.000000 
.000650 
.000975 
.000775 
.000926 
.001050 

Inch. 

0. 

0. 

0. 

0. 

.000075 
.000100 

Inch, 
0. 

Initial  load. 
Testdiacontinned. 

*"*006676" 
.000026 

.000125 

.000026 

10.500 
17,000 

17,600 
18^000 
18,500 

iSooo 

19>S0O 
20tOOO 
201 900 
21,000 
2L500 

.000800 

.000676 

.006760 

.005960 

22L00O 

S2.900 

.011000 

.004250 

GeMTal  tumma/ry, 

IkHtieliiBft  per  aqnareinob  of  original  aeotlon * pounds. 

'^ '  iperlaehiinderatreaaslelaatlollml^ inoh.. 

a  Bx.  36 ^21 


33,000 
''0. 001200 
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No.  d99. 
CompresHan  !But. 

[Crashing] 

Marks  on  bar,  F  F 

Length,  3'^005. 

Diameter,  ''.7965. 

Sectional  area,  .498  square  inch. 

Specimen  loaded  with  74,700  poaods=150,000  poands  per  sqaare  in< 

Distortion  took  place  by  deflecting  laterally,  and  the  sides  swellii 

Length  of  specimen  after  the  test,  1''.68. 


No.  400. 
Compression  Test. 

[Croflhiog.] 

Marks  on  bar  G  G 

Length,  3".003. 

Diameter,  ".7965. 

Sectional  area,  .498  square  inch. 

Specimen  loaded  with  74,700  pound8=150,000  ponnds  per  square  in< 

Distortion  took  place  by  deflecting  laterally,  and  the  sides  swellii 

Length  of  specimen  after  the  test,  1''.65. 


Z^fi^,6^ 


;  Ex  36  491 


TESTS   OP   IRON   AND   STEEL. 
Ko.  428. 
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Mark  on  bar,  I 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch 

Length,  2". 


Tension  Teat 


PovndB 
250 
1,250 
2,500 
3,750 
5,000 
0,250 
7,500 
8.750 
10,000 
10,250 
10,500 
10^750 
11,000 
11,250 
11.500 
11,750 
12.000 
12,250 
12.500 
12.750 
13,000 
13.250 
13,500 
13.750 
14.000 
14.250 
14.500 
14,750 
15,000 
15.500 
16.000 
18.500 
17.000 
17.600 
18,000 
18.500 
10.000 
19.500 
20.000 
20.500 
21,000 
21,500 
22.000 
22,500 
23,000 
23.500 
24,000 
24,800 
22;  400 


PottfuU. 
1,000 
5,000 
10,000 
15.000 
20,000' 
25,000 
80,000 
35,000 
40,000 
41,000 
42.000 
43.000 
44,000 
45,000 
46,000 
47.000 
48.000 
49.000 
50,000 
51.000 
52,000 
53,000 
54,000 
55.000 
66,000 
57.000 
58,000 
59,000 
60,000 
62.000 
64,000 
66.000 
68.000 
70.000 
72,000 
74.000 
76,000 
78, 000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
92,000 
94,000 
90,000 
07,200 


EloDgatkm 
per  inch. 


SnooeasiTe 
elongation 
perlnch. 


Jnek. 
0. 

.000100 
.000260 
.000400 


.000700 
.000900 
.001050 
.001250 
.001350 
.001350 
.001400 
.001450 
.001500 
.001500 
.001500 
.001550 
.001600 
.001700 
.001850 


.006000 
.007600 
.008100 
.008850 

.009450 
.010060 
.010900 
.012100 
.  013160 
.015400 
.017350 
.018600 


.025760 
.028650 
.  031600 
.036050 
.088560 
.042400 
.047850 
.054000 
.060600 
.070000 
.088500 
.110000 
.1700 


Inch, 
0. 

.000100 
.000150 
.000150 
.000200 
.000100 
.000200 
.000160 
.000200 
.000100 

0. 

.000050 
.000050 
.000060 

0. 

0. 

.000050 
.000050 
.000100 
.000150 
.004500 
.000550 
.000600 
.000600 
.000750 
.000600 
.000600 
.000860 
.001200 
.  001050 
.002250 
.  001950 
.  001250 
.002300 
.002360 
.002500 
.002800 
.002950 
.004550 
.002500 
.003850 
.005450 
.006150 
.006500 
.000600 
.018500 
.026600 
.0600 


Permanent 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SacceaslTe 
permanent 

set. 


Inch. 


Remarka. 


Initial  load. 


.000050 


.000150 


.006100 


.000100 


ElaBtio  limit. 


.009800 


003700 


Ultimate  atressth. 
Load  at  time  of  rapture. 


General  summary. 

TenaileatrenKtli  per  square  inch  of  original  section pounds..      97.M0 

Hastio  limit  per  square  inch  of  original  secUon r**V"'     5^SS2 

BUmeation  per  incn  after  rupture inch..      0.2400 

SSSSm  per  inch  under  attain  at  elastic  limit do 001860 

Keduction  in  diameter  atpolnt  of  rupture........... do....         .134 

Bednctian  of  area  after  rupture,  per  centum  of  origioal  section •••";:::      -  *^  * 

Poritioa  of  rapture at  middle  of  rtem 

Chaactvofmkanraxflwe •"«y 
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TESTS   OP   IRON  AND  STEEL. 
No.  429. 


Tension  Test 
Mark  on  bar,  M 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Length,  2''. 


Applied  loads. 


Total 


Persqaare 
incii. 


Elongation 
per  inch. 


SaocesBlve 
elongation 
per  inch. 


Permanent 


SncceaslTe 
permanent 


Bemarka. 


Paundi, 
250 
1,250 
2,500 
8.750 
5,000 
0,250 
7,600 
8,750 
10,000 
10,250 
10,600 
10,750 
11,000 
11,250 
11,600 
11,750 
12,000 
12, 250 
12,500 
12,750 
13,000 
13,250 
13,600 
13,750 
14,000 
14,250 
14,600 
14,750 
15,000 
15, 500 
16,000 
16,500 
17,  MO 
17,600 
18.000 
18,600 
19,000 
19,600 
20,000 
20.600 
21,000 
21,600 
22,000 
22.600 
23,000 
23,600 
24,000 
24,600 
25,000 
25,060 
22,800 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20, 000 
25, 000 
80,000 
85.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46. 000 
47, 000 
48.000 
40,000 
60,000 
61.000 
62, 000 
53,000 
64,000 
65, 000 
66,000 
67,000 
68,000 
59,000 
60,000 
02,000 
04,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
04,000 
96,000 
08,000 
100,000 
100,240 


Inch, 
0. 

.000000 
. 000100 
.000200 
.  000300 
.  0(10400 
.000500 
.OOOCSO 
.000900 
.000900 
.000950 
.000950 
.001000 
.001050 
. 001050 
.001050 
.001100 
.  001150 
.OOl'JOO 
.  001250 
.  001250 
.001300 
.001400 
.001700 
.006050 
.006400 
.007150 
.007900 
.008750 
.0C9500 
.011250 
.018100 
.014550 
.016250 
.018000 
.020000 
.  022400 
.024600 
.026900 
.030000 
. 032750 
.036500 
.040250 
.040000 
.050500 
.057500 
.006000 
.079500 
.1100 
.1250 


Inch, 

0. 

.000000 
.000100 
.000100 
.  000 100 
.  000100 
.  000100 
.000150 
.000250 

0. 
.000030 

0. 

.000050 
.000050 

0. 

0. 

.000050 
.000050 
.000050 
.000050 

0. 

.000050 
.000100 
.000300 
.004350 
.  000330 
.000750 
.000750 
.000850 
.000750 
.  001750 
.001850 
.001450 
.001700 
.001750 
.002000 
.002400 
.002200 
.002300 
.003100 
.002760 
.003750 
.003750 
.005750 
.004500 
.007000 
.008500 
.013600 
.0305 
.0150 


Jneh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


Initiallofld. 


Elaatic  limit 


.000200 


.000200 


.006400 


.006200 


Ultimate  itrengfli. 
LoadaAtlmeof  mptuxtt.  , 


General  summary, 

Speciilo  gravity 7  gsa 

Hardneaa 19.60 

Tensile  strength  per  sqnare  inch  of  orii^lnal  aeotion pounds..    100.  t40 

Elastic  limit  per  sqoareinoh  of  orlginalaection do Sooo 

Elongation  per  inch  after  raptnre Inch.,      O.S0M 

Elongation  per  inch  nndor  strain  at  elastlo  limit do....    .OOHIM 

Bednotion  in  diameter  at  point  of  raptnre do...  .IM 

fiednotion  in  ana  after  raptors  per  oentam  of  original  section 4LI 

Position  of  raptoTi.... ".40  firaaii&iddte  cf  alam 

OhacMtarofbrolEiiirarfbos „ .,.„  ■n^ 


TESTS  OF  IBON  AND   STEEL. 

Uo.  430. 

Tension  Test. 
Mark  on  bar,  O 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Length,  2''. 
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Applied  loads. 

Elonntion 
perinoh. 

SaoceaaWe 
eloDffation 
perlncb. 

SaccesaiTe 

Semarka. 
# 

Total. 

Per  sqaaro 
inch. 

Permanent  p^,^, 

! 

IPatmdM. 

250 

1,250 

2.500 

3,750 

5,000 

6.250 

7,500 

8,750 

10,000 

10,250 

Pounds. 
1,000  ' 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
40^000 
50,000 
51,000 
52,000 
63,000 
54,000 
55,000 
56,000 
67,000 
58,000 
59,000 
^,000 
62,000 
64,000 
66,0uO 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96^000 
96^000 
100^000 
101,820 

Inch, 
0. 

.000000 
.OOolOO 
.000200 
.000300 
.000450 
.000650 
.000850 
.000950 
.000950 
.001000 
.001050 
.001100 
.001150 
.001150 
.001150 
.001200 
.001250 
.001300 
.001350 
.001400 
.001450 
.001500 
.001500 
.001550 
.001600 
.001650- 
.007600 
.007900 
.009250 
.010600 
.012150 
.018900 
.015500 
.017500 
.019450 
.02140^ 
.02310^ 
.025600 
.02850<r 
.032000 
.034500 
.088000 
.042500 
.047000 
.063500 
.000500 
.070500 
.0850CO 
.1400 

JfidL 

0. 

.000000 
.000100 
.000100 
.000100 
.000150 
.000200 
.000200 
.000100 

0. 

.000050 
.000050 
.000050 
.000050 

0. 

0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 

0. 

.000050 
.000050 
.000050 
.005050 
.000300 
.001350 
.001350 
.001560 
.001750 
.001600 
.002000 
.001950 
.001950 
.001700 
.002500 
.002900 
.003500 
.002500 
.004100 
.003000 
.004500 
.006500 
.007000 
.010000 
.014500 
.0550 

Inch, 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 



ElaaticUmit 

UlUmate  strength. 
Load  at  time  of  ruptare. 

1    10,500 

1 

■  idiso 

11,000 



11.250 

0. 

11,500 

11,750 

12,000 

12.250 

12,500 

0. 

12,750 

13,000 

]3w250 

13,500 

13,750 

.0 

14,000 

1    14,250 

14.500 

14,750 

-   islooo 

15,500 

.006150 

.006150 

10^000 

10,500 

.     17,000 

1     17,500 

;    18,000 

18,500 



19,000 

19,  aw 

20,000 

2O:50O 

21,000 

21,500 

1    22,000 

1    ^500 

,    23,000 

23,500 

'    24,000 

24.500 

25^000 

25^489 

SiOO 

Oemeral  iwmmary. 

TcvMile  atceoictli  per  aqnare inch  of  original  aeotion poanda..  101,920 

XIaaCtelimttpOTaqiiareiaohof  originalaeofelim do..-.    58,000 

£lOTi|9adim  p«r  ioeh  after  ruptare inch..    0.2750 

Eiopgalion  per  ineh  onder  strain  at  elaatlo  limit do 001650 

Bedoction  in  diameter  at  point  of  raptors do 114 

Bednetion  in  are*  alter  raptors,  per  eentom  of  original  section... 86.4 

powtlottofraptore..... 1".25  Itom  middle  of  stem 

QittcaeterofliKOkeiisarfiMM granular,  60  per  cent.;  ailky,  40  percent. 
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TSSTS   OF   IRON  AND   STEEL. 

No.  378. 

Tension  Test. 
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Marks  on  bar,  H  H 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Length,  3". 


Applied  loAds. 


'  Total 


Per  squire 


incik. 


Eloofcation 
per  inch. 


SncoaeslTe 
elonntton 
per  inch. 


PermaDent 
set. 


SacoesslTe 
permanent 


Semarks. 


Poundt. 
250 
1.250 
2.606 
S,70O 
5.000 
5,250 
5,500 
5,790 
e.000 
0^250 
8.500 
8,760 
7.000 
7,290 
7,600 
7.760 
8,000 
8,250 
i^SOO 
8.7SO 
0,000 
0,250 
»,6«0 
0.790 
10.000 
10.250 
10.500 
10,750 
11.000 
11,250 
1I.5G0 
11.790 
12,000 
12.250 
12,500 
12.750 


PottiuZfc 
1,000 
6^000 
10,000 
15,000 
90,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26^000 
27,000 
28.000 
20,000 
80,000 
31,000 
82,000 
33,000 
34,000 
35.000 
88,000 
87,000 
88.000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45^000 
40,000 
47.000 
48.000 
40.000 
SO,  000 
51,000 


I  11,750 


12.750 
13,090 
18,250 
13,500 
13.750 
14.000 
14,250 
14.500 
14.760 
15^000 
15,600 
18.000 
18,500 
17,000 
17.500 
18.000 
18,500 
19,{M 
10.500 
20.000 
20.600 
21,000 


47,000 
51.000 
52,000 
53,000 
54.000 
55,000 

50y000 

57,000 
58,000 
59,000 
00,i)00 
02.000 
04,000 
061.000 
86,000 
70.000 
72,000 
74.000 
70,000 
78.000 
80,000 
83,000 
84.000 


Inch. 

.000133 
.0002(^7 
.000400 
.000000 
.000000 
.000633 
-.000667 
.000700 
.000733 
.000767 
.000800 
.003833 
..000867 
.000900 
.000033 
.001000 
.001000 
.001033 
.001067 
.  001100 
.001133 
.001107 
.001200 
.001233 
.001267 
.001300 
.001^ 
.0018^ 
.001400 
.001400 
.001438 
.001467 
.001500 
.001533 
.001733 
toad  fell  to 
.000667 
.011833 
.012033 
.01238:1 
.018367 
.  014100 
.015233 
.015000 
.010867 
.  018100 
.  010233 
.021600 
.024067 
.027067 
.030367 


IndL 

0. 

.000133 
.000134 
.000133 
.  000200 

0. 

.000033 
.000034 
.000033 


Inch. 
0. 
0. 

0. 
0. 
.000033 


Initislload. 


.000033 


.037400 
.012000 
.040607 


.060500 
.068700 
.0833 


.000034 
.000033 
.000038 
.000034 
.000033 
.000033 
.000067 
0. 

.000033 
.000034 
.000038 
.000033 
.000034 
.000033 
.000038 
.000034 
.000033 
.000033 

.oooa'M 

.000033 
0. 

.000033 
.000034 
.000033 
.000083 
.000200 
47,000  ponnds 
.004084 
.006166 
.000200 
.000800 
.00:034 
.000733 
.  001133 
.000667 
.000967 
.  1101233 
.001133 
.002367 
.002467 
008000 
.003300 
.002966 
.004067 
.004600 
.004667 
.  008166 
.  0C7067 
.008200 
.0140 


.000067 

.000034 

........... 

. 000100 

.000038 

.  000100 

0. 



.060166 

0. 

.000100 

6. 

............ 

.000100 

0. 

per  square  inch. 

,..  1 

: 

.012033  1   .011933 

.010800    .004767 

j 

1 

•  1 

1 

j 

! 

1 

1 

Elastlolimit.. 


Micrometer  remored. 
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TESTS  OF  IBON  AND  STEEL. 


Applied  ImmU. 

EloDgaUon 
permoh. 

SacceMive 

-D^...~^.^«* 

SacoeesiTo 

Totol. 

Peraqnaie 
iiuvh. 

peSrlnch.  | 

pennanent 

RomArU. 

Pounds, 
21,600 
22,000 
22,100 
19,100 

Pounds, 
86,000 
88,000 
88,400 

Ineh. 
.1033 
.1433 
.1707  . 

Ineh. 
.0200 
.0400 
.0334 

Inch, 

Ineh. 

Ultimate  itTongtfa. 
Load  at  timeof  rapfcan. 

General  eummary. 

Tenane  strength  per  square  inch  of  original  seotioii pounds..     n,4W 

Elastic  limit  per  square  inch  of  original  section do....     Sli,W 

Elongation  per  incn  after  mptore inch..     dtZS 

Elongation  per  inch  under  strain  at  elastic  limit do O01S33 

RedncUon  in  diameter  at  point  of  mptore do IM 

Bedaction  in  area  after  raptore,  per  oentom  of  original  section 47.2 

Position  of  mptore. ".90  from  neck 

Character  of  broken  sarCsce fine  silky,  trace  of  grsaalatioii 

Elongation  of  inch  sections ".11,  ".17  "  (".89  fhtotored  seetioa) 


Marks  on  bar,  J  J 
Diameter,  ^^564. 
Sectional  area,  .25  square  inch. 
Length,  S". 


TESTS   OP   IRON   AND   STEEL. 

^O.  377. 

Tension  Test. 
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Applied  Uwda. 

TotaL 

Per  ■qnare 

Powidi. 

Pounds, 

250 

1.000 

1.250 

5,000 

JS? 

10.000 

^750 

1S,00€ 

3^000 

20.000 

e.2so 

25.000 

7.500 

30.000 

7,750 

31,000 

81000 

32.000 

J2S0 

33,000 

8.500 

34,000 

8.750 

83^000 

8.0M) 

30,000 

9,250 

37,000 

0.500 

38.000 

,J^» 

39,000 

JJS? 

40,000 

10,250 

41,000 

10,500 

42,000 

0,750 

43.000 

11,000 

44,000 

a250 

45,000 

?}?• 

40,000 

\i^^ 

47,000 

12,000 

44,000 

12.250 

40.000 

1552 

50,000 

13.000 

52;  000 

13.600 

64.000 

4,080 

50.000 

4.500 

58.000 

5.000 

60,000 

5.500 

02,000 

JflOO 

04,000 

J5fl0 

66,000 

7.0OO 

68,000 

!•*» 

70.000 

J.O0O 

72,000 

1^.500 

74,000 

10.000 

70,000 

10.500 

78,000 

19. 8» 
17.900 

79,820 

Elonntioo 
per  moh. 


Inch. 
0. 

.000133 
.000267 
.000400 
.000600 
.000600 
.001800 
.001067 


.003100 

.003067 

.004500 

.005333 

.006000 

.006033 

.007467 

.008300 

.008033 

.009767 

.010600 

.011033 

.012600 

.013700 

.014483 

.015783 

.016967 

.018100 

.020067 

.022900 

.025400 

.028100 

.031800 

.035400 

.030733 

.046638 

.060000 

.050067 

.0700 

.0800 

.0967 

.1267 

.1800 


SnocessiTe 
elongiition 
perlnoh. 


Inch. 
0. 

.000133 
.000184 
.000188 
.000200 
.000200 
.000500 
.000667 
.000666 
•  .000467 
.000867 
.000538 
.000833 
.000667 
.000933 


.000833 


.000834 
.000833 
.001888 
.000667 
.001100 
.000783 
.001300 
.000834 
.001533 
.001967 


.002500 

.002700 

.003200 

.004100 

.004888 

.005900 

.004967 

.009067 

.010383 

.0100 

.0167 

.0300 

.0533 


PermAnent 

Mt. 


Inch, 


.000100 
.000367 


.006838 


.010638 


.016067 


SacceaslTe 
permanent 


Inch. 

0. 


.002967 


.003566 


.005284 


SemArka. 


InitiAl 


Elastio  limit. 


Micrometer  removed. 


Ultimate  strenetli. 
Load  at  time  of  rapture. 


General. summary, 

3»«flcj5a^ity 7.8669 

*»"*«« 12.60 

^a»iie  ttieagth  per  aqaare  inch  of  original  section poanda..      79, 320 

g^tic  Ifanit  per  aqnare  inch  of  original  section do....      80,000 

^nogitioo  per  inch  after  mptore inch..      0.2388 

fnosaiioo  per  inch  under  strain  at  elastic  limit do 001800 

Kedactiooofdiameteratpointof  ruptare « do 104 

A(4Q(iion  in  areaafler  rupture,  per  centum  of  original  section 83.5 

'jwtnin  of  mplure 1".  10  from  neck 

^wnetfT  of  broken  surface,  granular,  dnll  apot  at  ciroamforence.  and  small  dull  pockets  in  the  grann- 

ur  artsL   Cracks  developed  on  the  cylindrical  surface  of  bar  in  the  vidnity  of  fracture. 
Ztongauonofinchsectiona ".17,  ".27  (".26  fractured  seotioii) 
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TESTS   OF   IBON   AND   STEEL. 


Marks  on  bar,  L  A 
Diameter,  '^564. 
Sectional  area,  .25  square  incb. 
Length,  2". 


No.  379. 
Tension  Test 


Applied  loads. 


Total. 


Pounds, 

250 

1,260 

2,500 

8,750 

6,000 

8,250 

6,600 

6,750 

7.000 

7,250 

7,600 

7,750 

8,000 

8,250 

,    8,500 

8,750 

9,000 

0,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11.000 

11, 2J0 

11,500 

11,750 

12,000 

12,250 

12,600 

12,750 

13,000 

13,250 

18,500 

18,750 

14,000 

U,  250 

14,500 

14,760 

15.000 

15,500 

16,000 

16,600 

17,000 

17,500 

18,000 

18,600 

10,000 

19,600 

20,000 

20.500 

21,000 

21,500 

22,000 

22,500 

28,000 

28,500 

24,000 

24,070 

20,000 


Persqaa 
inch. 


Pmundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
26,000 

■  27,000 
28,000 
29,000 
80,000 
31,000 
82.000 
83,000 
34,000 
86,000 
36,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
49.000 
60,000 
51,000 
52,000 
53,000 
54.000 
55.000 
50.000 
57,000 
58,000 
59,000 
60.000 
62,000 
64,000 
66.000 
68.000 
70,000 
72,000 
74.000 
70.000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 
94,000 
96,000 
96,280 


Elongation 
per  Inch. 


Inch. 
0. 

.000100 
.000200 
.000400 
.000560 
.000650 
.000750 
.000800  I 
.000850 
.000900 
.000900 
.000900 
.000950 
.001000 
.  001000 
.001000 
.001100 
.001150 
.001150 
.  001200 
.001200 
.001250 
. 001300 
.001300 
.001350 
.001350 
.001400 
.001450 
.001500 
.001500 
.  001550 
.001550 
.001600 
. 001600 
.  001650 
.001750 
. 008350 
.00F550 
.009400 
. 009700 
.  010650 
.011850 
. 014250 
.015850 
.  017750 
.020050 
.022050 
.025150 
.  027050 


.  033850 

.0350 

.0375 

.0400 

.0475 

.0550 

.0650 

.0800 

.1100 

.1350 


Sacceaaiye 
elongation 
per  inch. 


Inch. 

0. 

.000100 
.000100 
.000200 
.000160 
.000100 
.000100 
.000050 
.fKHK)50 
.000050 

0. 

0. 

.000(^50 
.000050 

0. 

0. 
.000100 
.000050 

0. 
.000050 

0. 

.oooa<so 

.  000050 

0. 
.000050 

0. 

.000060 
.000050 
.000050 

0. 
.000050 

0. 
.000050 

0. 

.000050 
.000100 
.006600 
.  000200 
.000850 
.000300 
.000050 
.  001200 
.  002400 
.  001600 
.  001900 


.0020.0 

.003100 

.001900 

. 003150 

.003450 

.001350 

.0025 

.0025 

.0075 

.0075 

.0100 

.0150 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 

.000050 


I   .000050 


.000060 


.000050 


.000050 


.OOOOSCT 


.000050 


SaccesslTe 

permanent 

set 


Inch, 


.000050 


.000100 


.008400 


.008260 


Bemarka. 


Initial  load. 


Elastio  limit. 


Micrometer  xemoved.  ■ 


Ultimate  Btnogth. 
Load  at  time  oxnipiiue.  I 


General  iummary, 

Tenailo  strength  per  square  inch  of  original  section poinds..      86,260 

Elastic  limit  per  square  inch  of  original  section m'C"      ^^ 

Elongation  perinchafter  rupture •. in«ih-.        0.256 

Elongation  per  inch  under  strain  at  elastio  limit do OOlTSd 

Kednotionin  diameter  at  point  of  rupture do 174 

Reduction  in  area  after  rupture,  per  oentnm  of  original  section --•         62. S 

Position  of  rupture ".75  ficom  necK 

Character  of  broken  surface fine  silky,  trace  of  granulation ;  oap-«haped  endi 

Elongation  of  inch  sections ".  14  (".  87  fractured  aeetlon) 


TESTS   OF   IRON   AND   STESU 

No.  380. 

TenHan  Teat. 
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Marks  oa  bar,  L  B 
Diameter,  "M^. 
Sectional  area,  .25  sqaare  inch. 
Length,  2". 


Applied  loads. 


Totd. 


Persqiuu 
inch. 


Elontttioo 
per  mob. 


Snoceeaive 
elongation 
per  inch. 


PeraoMieBt 
eet. 


SuoceeeiTe 

permanent 

set. 


I 


Bemarks. 


'PMtndt. 
250 

i  1.2S0 
2.600 
S,750 
S.0OO 
JMO 

1  5.750 
8.000 

'  0,250 
0.500 
0.750 
7.000 
7.250 
7.600 
7,750 
81000 

'   flisso 

8.6«0 
8.730 
•,010 
9.250 
I  2.500 
I   ,^780 

<  10.250 
10,500 
10^730 
I  11,000 
I  11,SS0 
,  11,800 

u^wo 

12,000 

12.250 

12.500 

i  I^MO 

12.500 

I  HttO 

1^500 

.  19;000 

,  15^550 

t  1^000 

1^650 

17,000 

17.500 

,  la^OM 

U,S50 

u^ooo 

10.500 

»,m 

29.000 
20,710 
10.000 


Foundi. 
1,000 
^000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
2i.O00 
26^000 
20.000 
27,000 
28;  000 
20,000 
80,000 
81,000 
82,000 
33,000 
84.000 
85^000 
80,000 
97,000 
88^000 
80,000 
40,000 
41,000 
42,000 
48;  000 
44,000 
4fi,000 
46^000 
47,000 
48^000 
40,000 
50^000 
82,000 
M,000 
50^000 
88^000 
00,000 
0^000 
04,000 
Ofl^OOO 
08^000 
70.000 
7^000 
74,000 
761000 
78^000 
iO^OOO 
82;  000 
82^840 


Inch. 

.000100 
.000200 
.000350 
.000550 


Inch. 

.0 

.000100 

.000160 

.000100 


Inch. 
0. 
0. 
0. 
0. 
0. 


.000050 


.000850 

.000700 
.000750 
.000800 


0. 

.( 

.000060 
.000060 
.000100 


.000050 


.001000 
.001050 
.001150 
.001250 
.001400 
.001800 
.002150 


.000100 


.004100 


.000100 
.000100 
.000150 
.000400 
.000850 
.000500 
.0014SO 
.000800 
.001100 


.000030 


.004450 


.000780 
.010500 
.011000 
.012250 
.018800 
.014400 
.016100 
.018280 


.001000 
.000700 
.000800 
.000750 
.000760 
.000500 
.001250 


.007050 


.001600 
.001700 
.002160 
.008000 


.012250 


.028700 


.002160 
.003800 


.003100 
.004200 
.006100 
.004360 


.1000 
.1885 

.1790 


.012400 
.0200 
.0325 
.0425 


IndL 


Initio  load. 


.000060 


.000050 


ElMttolimii. 


.008800 


.004300 


Hiorometer  removed. 


intimate  strength. 
Load  at  time  of  rupture. 


General  $ummary. 


{fudaatreogth  per  square  inch  of  original  section : pounds.. 

wMUeltmitper  square  inch  of  originalseotion do... 

Mfation  per  inch  after  rupture inch.. 

•wipiioo  per  ineh  onder  stnln  at  elastic  limit do — 

'Muction  in  diameter  at  point  of  rapture do — 

Kwtion  in  ana  after  rupture,  per  centum  of  original  section 

gittknofrmtnre :. ., ".86  from  neck 

pwn<Jer  ef  Mkfln  snrlkoe.  .graonlar  and  dull  spongy.    Cylindrical  surflMse  of  bar  mottled  in  vieiB- 

^ity  sf  firastoxa. 

V«|»tiaioriBe]iBMtlOBa ".10  (".44  fractured  section) 


88,840 

81,000 

0.815 

.001060 

.164 

48L7 
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TESTS   OF   IRON   AND   STEEL. 
No.  381. 


Tension  Test. 
Marks  on  bar,  L  G 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Length,  2'\ 


Applied  loads. 


TotttL 


Pounds. 
250 
1,250 
2,600 
8,750 
5,000 
5,S50 
6,600 
6,750 
«,000 
6,250 
6,500 
6,750 
7,000 
7,250 
7,500 
7,750 
8,000 
8,250 
8,600 
8.750 
9,000 
9.250 
9.600 
9.750 
10.000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,5u0 
13.000 
18.500 
14,000 
14,500 
15,000 
15,500 
16,000 
16,500 
17,000 
17.500 
18,000 
18.500 
19,000 
19.600 
20,000 
20.500 
21,0<vo 
21,150 
18,400 


Persaaare 
inoD. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
81,000 
82.000 
83,000 
84.000 
85,000 
80,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
46.000 
47,000 
4a  000 
49,000 
50.000 
52,000 
54,000 
56,000 
58.000 
60.000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74.000 
76,000 
78.000 
80.000 
82,000 
84.000 
84.000 


Elonfcatioo 
per  inch. 


Inch. 
0. 

.000100 
.000250 
.000450 
.000560 
.000600 
.000650 
.  000700 
.000800 
.000850 
.000850 
.000850 
•000900 
.000950 
.001000 
.004050 
. 001050 
.001100 
.001150 
.001250 
.001550 
.001800 
.002450 
.002050 
.003500 
.003850 
.004650 
.005550 
.006350 
.007100 
.007050 
.008550 
.009650 
.01U350 
.011000 
.013000 
.015500 
.017100 
.010200 
.022100 
.024050 
.028100 
.031200 
.034500 
.038650 
.043600 
.050000 
.058000 
.065500 
.077500 
.097* 
.1825 
.1750 


Saccessive 
elongatton 
porlnob. 


Inch. 

0. 

.000100 
.000150 
.000200 
.000100 
.000050 
.000050 
.000050 
.000100 
.000050 

0. 

0. 

.000050 
.000050 
.000050 
.000050 

0. 

.000050 
.000050 
.000100 
.000300 
.000250 
.000650 
.000500 
.000550 
.000350 
.000800 
.000900 
.000800 
.000750 
.000850 
.000600 
.001100 
.000700 
.001250 
.001400 
.002500 
.001600 
.002100 
.002900 
.002550 
.003450 
.003100 


Permanent 
set. 


.004150 

.004950 

.006400 

. 00800U 

.007500 

.012000 

.0200 

.0350 

.0425 


Inch. 
0. 

0.      . 
0. 
0. 

.000050 


.000050 


.000100 


.000900 


.002050 


.005550 


SacoesslTe 
permanent 


Inch. 


.000050 


.000100 


.001850 


.003500 


Bemarks. 


Initial  load. 


Blastic  limit. 


Micrometer  remo^ 


Ultimate  streneth. 
Load  at  time  ofrap 


General  eummary. 

Tensile  streofcth  per  sqaare  inch  of  original  section poands. . 

Elastic  limit  per  sqoare  inch  of  oriji^inal  section do 

Elongation  per  inoa  after  rupture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do — 

Bednction  in  diameter  at  point  of  rupture do 

Bedoction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture ".f&tr 

Cbaraotflr  of  broken  snrfiMe dull  spongy ;  cylindrical  surface  of  bar  mottled  in  vicinity  of 

Elongation  of  inch  aeotionn .».. . ^ ".15  (".  41  fractal^ 


TESTS   OF   IRON  AND   STEEL. 

No.  395. 

Compression  Test. 
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Q  bar,  1 1 

&'. 

ir,  ".798. 

1  area,  .50  square  inch. 


erMoare 
inoL 


Compres- 
sion per 
inob. 


Sncoeasive 

oompres- 

flionper 

inon. 


Permaasnt 
•et. 


SaooMsiTe 
pemument 


Remfti-ka. 


PaundM. 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
28,000 
27,000 
28,000 
20.000 
30,000 
31,000 
32,000 
83,000 
84,000 
35,000 
36,000 
37,000 
38.000 
30,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 


Inch, 
0. 

.000225 
.000450 
.000550 
.000725 
.000925 
.001000 
.001050 
.001125 
.001225 
.001350 
.001550 
.002125 
.  002425 
.0C2700 
.008200 
.003575 
.004125 
.005250 
.006025 
.0066^5 
.  007375 
.008125 
.008075 
.009700 
.010450 


Inch, 
0. 

.000225 
.000225 
.000100 
.000175 
.000200 
.000075 
.000050 
.000075 
.000100 
.000125 
.000200 
.000575 
.000300 
.000275 
.000500 
.000375 
.000550 
.  001125 
.000775 
.000650 
.000700 
.000750 
.000850 
.000725 
.000750 


Inch. 
0. 

.000025 
.000025 
.000025 
.000060 
.000150 


Inch, 
0. 


0. 

0. 

.000025 
.000100 


InltiKl  load. 


Elftstle  limit 


.000375 


.001900 


.001525 


.005100 


.003200 


.008800 


.003700 


Ferc«ptiblf9  ileflecdon. 


T»t  discoDtiATiAd. 


General  mmmarjf. 

srsqaare  inch  of  oriffinal  section ponocts, 

er  inch  under  stress  at  elastic  limit •,«.,..,,.., tDnh^. 


27,000 
0.001050 
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Marks  on  bar^  K  K 

Length,  6". 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 


TESTS  OF   IRON-AKD   STEEL. 

No.  396. 

Oompresiion  Test 


AppUed  loads. 

Compras- 

aiODper 

inch. 

Saocessivo 

aionper 
iaoL 

PemMiie&t 
set. 

SoocessiTe 

pennanent 

set 

Total. 

Per  aqaare 

iDOh. 

BemarlM. 

POttlMlt. 

600 
2,500 
6,000 
7,600 
10,000 
12,600 
13,000 
18,600 
14,000 
14,600 
16,000 
16,600 
16,000 
16,600 
17,000 
17,500 
18,000 
18,600 
19.000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23.500 
24,000 
24,500 
25,000 

Poundi. 
1,000 
5.000 
10,000 
15.000 
20,000 
25.000 
26,000 
27.000 
28,000 
29,000 
80,000 
81,000 
32.000 
38,000 
34.000 
35.000 
36,000 
87,000 
88.000 
89,000 
.40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 

Inch. 

a 

.000100 
.000275 
.000475 
.000576 
.000600 
.000825 
.000860 
.000875 
.000025 
.000060 
.001000 
.001025 
.001050 
.001100 
.001200 
.001250 
.001276 
.001800 
. 001325 
.001425 
.001550 
.001750 
.002675 
.003825 
.005000 
.005275 
.005050 
.006700 
.007500 
.006750 

InOL 
Ol 

.000100 
.000176 
.000200 
.000100 
.000225 
.000025 
.000025 
.000025 
.000050 
.000025 
.000050 
.000025 
.000026 
.000050 
.000100 
.000060 
.000025 
.000025 
.000025 
.000100 
.000125 
.000200 
.000925 
.001150 
.001175 
.000276 
.000675 
.000750 
.000800 
.001250 

Tneh, 
0. 
0. 
0. 
0. 
0. 
0. 

InOi. 
0. 

Initial  load. 

0. 

• 

0. 

0. 

Elastic  limit. 

Perceptible  defleeti 

.003375 

.003875 

.006775 

.003400 

Teetdisoontliraed. 

General  summary. 

Elastic  limit  per  square  inch  of  ori^dnal  section pounds.. 

Compression  per  inch  under  stress  at  elastic  limit inch..  C 

The  direction  of  deflection  was  reversed  as  the  loads  were  incrc 
from  43,000  poands  per  sqaare  inch  to  50,000  pounds  per  square  ii 


TESTS   OF   IRON   AND   STEEL. 

No.  397. 

Campresiian  TeBt. 
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m  bar,  M  M 

5//, 

er,  '''.708. 

^\  area,  .50  square  inch. 


loftds. 

Compres- 
sion per 
incb. 

Sbccessive 
compres- 
sion per 
inch. 

Permanent 
set. 

Soccessive 
set. 

Semarks. 

?er  square 
inch. 

Foundi. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32.000 
33,000 
.'14,000 
35,000 
36.000 
37,000 
38,000 
89.000 

Inch. 
0. 

.000125 
.000300 
.000500 
.000676 
.000675 
.000750 
.000725 
.000750 
.000800 
.000875 
.000900 
.000950 
.000950 
.000875 
.001075 
.001225 
.001450 
.001750 
.002000 
.002500 
.002850 
.003100 
.003925 
004400 
.004775 
.005350 
.005935 
.006675 
.007375 

Inch, 

0. 

.000125 
.000175 
.000200 
.000175 

0. 
.000075 
.000025 
.000025 
.000050 
.000(»75 
.000025 
.000050 

0. 

.000025 
.000100 
.000150 
.000225 
.000300 
.000250 
.000500 
.000350 
.000250 
.000825 
.000475 
.000875 
.000575 
.  000575 
.000750 
.000700 

Inch. 

0. 

0. 

0. 

.000050 
.000100 

Inch. 
0. 

Initial  load. 

Slaatio  limit 
Perceptible  deflection. 

Testdisoontinned. 

.000050 
.000050 

.000125 

.000025 

.000125 

0- 

.000950 

.000825 

40.000 
41,000 

.003000 

.002060 

42.000 
43.000 

44,000 
45,000 

.005750 

.002750 

General  summary, 

ler  sqnare  inch  of  original  section poands..      30,000 

per  inch  under  stress  at  elastic  limit inch..  0.000975 

ras  &o  appreciable  permanent  enlargement  of  the  diameter  of 
\,  one  end,  along  the  middle  of  its  lengtli,  and  at  the  other  end 
^ement  in  diameter  was  ''.003. 
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I 


Marks  on  bar^  N  N 

Length,  6^'. 

Diameter,  'M98. 

Sectional  area,  .50  square  inch. 


TESTS   OF   IRON    A^D   STEEL. 

No.  398. 

Compression  Test 


AppUed  loads. 

Compres- 
sion per 
incn. 

Saocessire 
compres- 
sion per 
inch. 

Pennanent 
set. 

iSnccessive 

permanent 

set. 

TotaL 

Per  square 

Remarks. 

Poundt. 
600 
2,600 
5,000 
7.600 
10,000 
12,500 
18,000 
13,600 
14,000 
14,500 
15,000 
15,5<0 
16.000 
16.500 
17,000 
17,500 
18.000 
18,500 
19.000 
19.500 
20,000 
20.500 
21.000 
21,500 
22,000 
22,500 

Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
33,000 
84,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 

Inch. 
0. 

.000160 
.000276 
.000450 
.000625 
.000776 
.000775 
.000875 
.000925 
.000975 
.  001125 
.001250 
.001525 
.  002100 
.002625 
.003300  . 
.003950 
.004650 
.005175 
.005975 
.006700 
.007250 
.007950 
.008725 
.009475 
.  010175 

Inch, 

C. 

.000150 
.000125 
.000175 
.000175 
.000150 

0. 

.000100 
.000050 
.000050 
.000150 
.000125 
. 000275 
.000576 
.00  525 
.000675 
.000650 
.000700 
.  000525 
.000800 
.000726 
.000550 
.000700 
.000775 
.000750 
.000700 

Inch. 

0. 

0. 

0. 

0. 

.000025 
.000050 

Inch. 
0. 

Initial  load. 

'"."060025** 
.000025 

ElaAtic  limit. 

.000225 

.000175 

, 

Preoeptible  deflectioi 

.002225 

.002000 

.005175 

.002050 

.008500 

.003325 

Test  disoontinaed. 

General  eummary. 

Hlasticlimit  i>er  square  inch  of  original  section pounds..      2 

Compression  per  Incli  nnder  stress  at  elastic  limit inch..  0.( 
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Marks,  T  U  T  T  1 
Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 
Length,  3". 


No.  631. 


Applied  loAda. 


i   Total 


Per  square 


I 


er  raoi 


Eloneatitm 
per  inch. 


Snccesaitre 
elongation 
perioch. 


Permuient 
set. 


Sacoeeaive 

permanent 

set 


Bemarks. 


^  Fdundt. 

,        250 

1,250 

'     2.500 

I     a.750 

5,060 

0.250 

7,500 

7,750 

;     8,000 

'     8,250 

8,500 

8,750 

8^000 

9,250 

0.500 

0,750 

10,000 

10.250 

10,500 

lfl,750 

il.OOO 

1I,2S0 

11,500 

11.750 

12.000 

12,250 

12.500 

1:^750 

13.0CO 

13,250 

13,500 

13,730 

14,000 

14.2S0 

11500 

14,750 

15,000 

13,500 

16.000 

Id  500 

17,000 

17.900 

18,000 

10.000 
10.500 
20.  MO 
20,500 
21.000 
21,500 
23^000 
22,500 
23,000 

2a;5oo 

24,000 
24,500 
25,000 
25^040 

22,300 


Pound$, 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
31.000 
32,000 
83,000 
34,000 
3S^0O0 
30.000 
87,000 
38,  000 
30,  000 
40,  000 
41,000 
42,000 
43.000 
44,000 
45,000 
40,000 
47,000 
4^.000 
49,000 
50.000 
51.000 
5'i.OOO 
53.000 
64,000 
55.000 
56,000 
57,000 
58,000 
50.000 
60.000 
62.000 
64.000 
66,000 
68.000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,009 
82;  000 
84.000 
86,000 
88,000 
90,000 
92.000 
94.000 
90.000 
98,000 
100,000 
100,160 


Inch. 

0. 

.006033 
.000167 
.000333 
.000500 
.000067 
.000833 
.000867 
.000900 
.000967 
.001000 
.001033 
.001067 
.001100 
.001133 
.001167 
.001200 
.001267 
.001333 
.001367 
.001400 
.001433 
.001467 
.001533 
.001567 
.001600 
.001633 
.001667 

'  .001700 
.001800 
.002G67 
.003500 
.004033 
.004867 
.0056C7 
.006333 
.007167 
.000533 
.010033 
.013033 
.014967 
.  017187 
.019000 
.021167 
.028267 
.026000 
.028167 
.031167 
.033133 
.037500 
.040767 
.044800 
.0467 
.0533 
.0633 
.0738 
.1033 
.1238 


ItidL 
0. 

.000033 
.  O00i:{4 
.000166 
.000167 
.000167 
.000166 
.000034 
.000033 
.000067 
.000033 
.000033 
.000034 
.0q0033 
.000038 
.000034 
.000033 
.000067 
.000066 
.000034 
.000033 
.000033 
.000034 
.000066 
.000034 
.000033 
.000033 
.000034 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Initiallood. 


Elastio  limit. 


.  01)0100 
.000867 
.000^^33 
. 000533 
.000834 
.000800 
.000666 
.000834 


.001333 


.001333 


. 004800 


.003467 


.001400 

.002100 

.001934 

.002200 

,001833 

.002167 

.002100 

.009733 

.002167 

.003000 

.001966 

.004367 

.003267 

.004033 

.0019 

.0060 

.0100 

.0100 

.0300 

.0200 


Tensile  strength. 
Load  at  time  of  mptnie. 


lesji 


General  summary. 
gMTity 7.8606 


20.70 

100,160 

53,000 

0.1833 

.001700 

124 


TeoAile  strength  per  square  faioh  of  originai  section poonds. 

El^ttlo  limit  per  square  inch  of  original  section do... 

Elongation  per  inch  after  rantore inch. 

^km^ition  per  Inch  under  strain  at  elastic  limit do... 

A«daction  in  diameter  at  point  of  mptare do... 

lt«doctkm  in  area  alter  mptoie,  per  oentam  of  original  section 30.2 

Position  of  mptnTe ".60  from  middle  of  stem 

Chaxaeter  of  broken  aoriiMe fine  grannlar.  dall  spot  re^chlog  from  circnmference  to  the  center 

EloDgatioaof  inchaeetlons , , ,Trt»-'Ml,  "»23%  ".?l 

8.  Ex.  36 22 
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No.  632. 
Marks,  T  U  T  T  2 
Diameter,  ".564. 
Sectional  area,  .25  square  incli. 
Length,  3''. 


Applied  loads. 


TotaL 


Per  aqoare 
incn. 


Eloneatioii 
permoh. 


SncoesBive 
elongatton 
poclnch. 


Pennanent 

aet 


Sncoesaive 
permanent 

aet. 


Bamarka. 


Poundt. 
250 
1,250 
2,500 
8,750 
6,000 
6,250 
7.600 
8,750 
10.000 
10,250 
10.600 
10,750 
11, 000 
11. 250 
11,500 
11,750 
12,000. 
12,250 
12,600 
12,750 
13,000 
18,250 
13,500 
18,750 
14,000 
14.250 
14,500 
14,750 
15.000 
15, 600 
16,000 
16,500 
17.000 
17, 500 

laooo 

18.500 
19,000 
10,600 
20, 000 
20,500 
21,000 
21,500 
22,000 
22.600 
23.000 
28,600 
24,000 
24,860 
21,800 


Pounds. 
1,000 
6,000 
10.000 
15,000 
20,000 
25,000 
80,000 
85, 000 
40,000 
41, 000 
42,000 
43, 000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
60,000 
61,000 
62.000 
63,000 
64, 000 
65.000 
66.000 
67,000 
68,000 
69,000 
60.000 
62,000 
64.000 
66.000 
68.000 
70,000 
72,000 
.74, 000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90.000 
92,000 
04,000 
06,000 
07,400 


Iruh. 
0. 

.000033 
.  000167 
.  000333 
.000500 
.000667 
.  000833 
.  001033 
.001200 
.  001233 
.001267 
.  001300 
.  001333 
.  001367 
.001433 
.001467 
.001500 
.  001533 
.001567 
.001633 
.001833 
.  002167 
.  002700 
.003183 
. 004000 
.004500 
.  005567 
.  007133 
.  008200 
.008667 
.010500 
.  012833 
.  0144!^3 
.  016767 
.  018300 
.  020933 
.023167 
.027500 
.032000 
.0350 
.0383 
.0400 
.0433 
.0467 
.0533 
.0667 
.0833 
.1133 


Inch. 
0. 

.000038 
.000134 
.000166 
.000167 
.000167 
.000166 
.000200 
.  000167 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000034 
.000033 
.000033 
.000034 
.000006 
.000200 
. 000334 
. 000533 
.000433 
.000867 
.000500 
.001067 
.001566 
.  001067 
.000467 
.001833 
.002333 
.001600 
.002334 
.001533 
.002633 
.  002234 
.  004333 
.004500 
.0030 
.0033 
.0017 
.0038 
.0034 
.0066 
.0134 
.0166 
.0300 


Inch, 


Inch, 


Initialload. 


Elastic  limit. 


.001233 


.001233 


.006033 


.003800 


Tensile  sbrengfli. 

Load  at  time  of  rapture. ; 


'  General  summary. 

Tensile  strength  per  square  incli  of  original  section ponnds..      97,49 

Elastic  limit  per  square  inch  of  original  section do....      51.  o« 

Elongation  per  inch  after  mptare inch..      Oil' 

Elongation  per  inch  under  strain  at  elastic  limit do 0UIS3 

Keductlon  in  diameter  at  point  of  mptnxe do .1' 

Redaction  in  area  after  raptare,  per  oentom  of  original  section » 4L 

Position  of  mptare ".75  from  ne^ 

Character  of  brolcen  sorfaoe — fine  grannlor,  dull  spot  reaching  from  the  drenmferenoe  to  the  ceBt« 
Elongation  of  inch  sections ,,,.".07,  "-ll. '\34 
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Ko.  499. 


Marks,  T  U  T  0  1 

Length,  5''. 

Diameter,  ''.797. 

Sectional  area,  .50  square  inch. 


Applied  kMids. 

Compree- 

aionper 

incf. 

Sacoeesive 

compres- 

Bionper 

Inch. 

Pennanent 

Sacoesaiye 

penxianent 

aet 

Bemarka. 

TotaL 

Per  square 
inch. 

Pound*. 

500 

^600 

5.000 

7,500 

10,000 

12,500 

15,000 

17,500 

20.000 

20^500 

21,000 

21,500 

22,000 

22,500 

Potmdf. 
1,000 
6,000 
10,000 
15,000 
20.000 
25.000 
30,000 
33,000 
40.000 
41,000 
42.000 
43.000 
44.000 
45.000 
46.000 
47.000 
48.000 
49.000 
50,000 
51,000 
52.000 
63,000 
54.000 
65.000 
58.000 
57.000 
58,000 
50.000 
60,000 
90,780 

Inch, 
0. 

.000133 
.000338 
.000467 
.000633 
.000800 
.000967 
.001100 
.001200 
.001287 
.001300 
.001333 
.001367 
.001400 
.001433 
.    .001467 
.001500 
.001533 
.001567 
.001600 
.001667 
.001700 
.001867 
.002438 
.003267 
.004233 
.006067 
.006000 
.006800 

Inch, 
0. 

.000133 
.000200 
.000134 
.000166 
.000167 
.000167 
.000133 
.000100 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
•   .000033 
.000067 
.000033 
.000167 
.000566 
.000834 
.000066 
.000834 
.000033 
.000800 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 

• 
ElaaUo  limit. 

TJltimAte  atrength. 

0. 

23.000 

23,500 

24^000 

24.500 
25^000 
25^500 
20^000 
26,500 
27,00<r 
27,500 
28.000 
28.500 
29.000 
29.500 
80.000 
45,380 

0. 

.000633 

•  000638 

.004800 

.003967 

General  Bummary, 

Elastic  limit  per  square  inch  of  original  section pounds..      53,000 

Compression  per  ineh  nnder  stress  at  elastio  limit • .' inch..  0.001700 

Ultrntatestronsthper  square  inch  of  originkl  section pounds..     90,760 

Kaonerof  ftUure triple  flexure 
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Marks,  T  U  T  C  2 

Length,  6''. 

Diameter,  ''.797. 

Sectional  area,  .50  square  inch. 


No.  500. 


Applied  loads. 

Compres- 
sion per 
inc£. 

Snccessire 
compres- 
sion per 
inch. 

Permanent 
set 

SncceesiTe 

permanent 

set 

•  • 
Bemarks. 

TotaL 

Per  square 
inch. 

Poundt. 
600 
2,500 
5,000 
7,500 
10,000 
12.500 
15.000 
17.500 
20,000 
20,500 
21,000 
21,600 
22,000 
22,500 
23,000 
23,500 
24,000 
24.600 
25,000 
25.500 
26,000 
26.500 
27,000 
27,500 
28,000 
28,500 
29,000 
29,600 
80,000 
48,410 

Pound*. 
1,000 
5.000 
10.000 
15.000 
20,000 
25,000 
80.000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
60,000 
61.000 
62,000 
63,000 
54,000 
65.000 
66.000 
57,000 
58,000 
59.000 
60,000 
00^820 

Inch, 
0. 

.000100 

.000267 

.000433 

.000600 

.000767 

.000933 

.001100  . 

.001233 

.001267 

. 001300 

.001338 

.001367 

.001400 

.001433 

.001407 

.001500 

.001533 

.001567 

.001600 

.001633 

.001700 

.001867 

.002267 

.003033 

.003833 

.004667 

.005333 

.006167 

Inch. 
0. 

.000100 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.  000133 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.  000034 
.000033 
.000033 
.000067 
.1*00167 
. 000400 
.  000766 
.000800 
.000834 
.000666 
.000834 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000033 

Jneh. 
0- 

InitUlload. 

.000033 
0. 

.000067 

.000034, 



.000100 

.000033 

1 

Elastic  limit 

.000633 

.000533 

I 

1 
i 



.004067 

.003434 

intimate  strength. 

General  summary. 

Elastic  limit  per  sqaare  inch  of  original  section «...• pounds..      53,<xiO 

Compression  per  inch  nnder  stress  at  elastic  limit inch..  0.0»170i» 

Ultimate  strength  per  sqaare  inch  of  original  section pounds..      96.8jo 

Manner  of  failure triple  floxare 
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No.  501. 
Marks,  TU  TO  3 
LeDgth,  5". 
Diameter,  ''.797. 
Sectional  area,  .50  sqaare  inch. 


ApplieO/ofuls. 

Compree- 

sion 
per  inch. 

Socceasiye 
oompree* 

sion 
per  inch. 

• 

Permanent 
set 

SaccesaiTe 

pennanent 

set. 

Bemarka. 

TotaL 

Per  square 
inch. 

Powtdt. 
600 
2,500 
5.000 
7,500 
10,000 
12;  600 
15,000 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
85.000 
40,000 
41.000 
42.000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50.000 
51,000 
62,000 
53.000 
54,000 
55,000 
56.000 
57,000 
58,000 
59.000 
60,000 
01.560 

Ineh. 
0. 

.000200 
.000400 
.000567 
.000732 
.000900 
.001067 
.001233 
.001367 
.  001400 
.001433 
.001500 
.001500 
.00153^ 
.001567 
.001600 
.001C67 
.001067 
.001700 
.001800 
.001833 
.001033 
.002161 
,002600 
.002933 
.003300 
.003833 
.  004400 
.005167 

Inch. 
0. 

.000200 
.000200 
.000167 
.000166 
.000167 
.000167 
.000166 
.000134 
.000033 
.000033 
.000067 

0. 

.000033 
.000034 
.000033 
.000067 

0. 

.000033 
.000100 
.000033 
.000100 
.000234 
.  000433 
.000333 
.000307 
.  000533 
.000567 
.000767 

Jneh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initialload. 

Elaatic  limit. 
Ultimate  strength. 

17,500 

20,000 

20.500 

21,000 

21,500 

22.000 

?!2.5W 

0. 

23,000 
23,500 

24,000 

24.500 

25.000 

25,500 
20,000 
26.500 
27,000 

a 

27.500 
28,000 

.000700 

.000700 

28.500 

29.000 

29,500 

30,600 
'    45,780 

.003100 

.002400 

General  aumtnary.    . 

£laatie limit  peraqaare  inch  of  orij^inal  section pounds..      62.000 

ConpreaaJOD  per  inch  under  stress  at  elastic  limit inch..  a001838 

Ultimate  atren^tli  per  square  inch  of  original  section pounds..      0L660 

* ^fidliire ^ f;...trtple  flexure 
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No.  502. 

Crushing  Specimens. 
Marks,  T  CJ  R  C  1 
Length,  3". 
Diameter,  ''.797. 

Sectional  area,  .50  square  inch.   ' 

Maximum  load  applied,  76,000  pounds,  equal  to  150,000  pounds  per 
square  inch.    Specimen  deflected  at  middle  and  shortened  to  2'M2. 


No.  503. 
Marks,  T  TJ  R  C  2 
Length,  3". 
Diameter,  ".797. 
Sectional  area,  .50  square  iach. 

Maximum  load  applied,  75,000  pounds,  equal  to  150,000  pounds  per 
square  inch.    Specimen  deflected  at  middle  and  shortened  to  l''.dl. 


cri^j^ 


__'!_ 


Ji-z^ 


fy^^c-^^TTteT^    r'Z'-rr^^ 


tl—M 


-UL 


TT 


I 


—6(8 


» I 


SB(36491 
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No.  637. 
Marks,  JTTl 
Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 
Length,  3". 


Applied  loads. 


Total 


Per  square 
inch. 


per  inch.  ]  perlnch. 


Fermanent 


Successive 

pemianent 

set 


Remarks. 


I  Pounds. 

250 

1     1,230 

'  2, 500 
I  3. 730 
I  3,000 
6,2'0 
I      7,  .vOO 

I    8.7:kj 

1    lU.OMO 

.    10.2JU 

iO,  500 

10,750 

11,  (NW 

11.250 

11,500 

11,750 

,   12,000 

I   12,250 

J   12.500 

1   12,750 

I   13,000 

I  13;230 

13,500 

13,750 

I  14.000 

'  14,500 
I  14,750 
15^000 
15.500 
ie,G00 
10^500 
17,000 
17.500 
18,000 
IB;  500 
19,000 
19.500 
20. 000 
20,500 
21,000 
21,600 
22.000 
22^500 
23,000 
a.  500 
24.000 
2^500 
25^000 
25^600 
25^800 
23,100 


Poundt. 
1,000 
5.000 
10,000 
15.000 
20.000 
25.  OOO 
30,000 
35,000 
40,  000 
41,000 
42,000 
43,000 
44,000 
45,000 
4G,000 
47,000 
4A,000 
49,000 
50,000 
51,000 
62,000 
63,000 
54,000 
55^000 
66,000 
67,000 
58,000 
60,000 
00,000 
62,000 
64.000 
66,000 
68^000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
88,000 
88,000 
90,000 
02,000 
04,000 
06,000 
98,000 
100,000 
102,000 
103,200 


Inch. 
0. 

.000133 
.000300 
.  000167 
.000633 
.000800 
.000967 
.001100 
.001233 
.001267 
.001300 
.  001333 
.001367 
.001400 
.001433 
.001467 
.001533 
.001600 
.001633 
.001633 
.001667 
.001700 
.001733 
.001767 
.001833 
.001867 
.005667 
.006667 
.007500 
.008583 
.010400 
.011287 
.012700 
.014400 
.016433 
.018333 
.020100 
.021033 
.024000 
.026667 
.020000 
.082100 


.038700 

.042367 

.047338 

.052767 

.061833 

.072000 

.0900 

:i300 


Inch, 
0. 

.000133 
.000167 
.000167 
.000166 
.  000167 
.000167 
.000133 
.000133 
.000034 


.000033 
.000034 


.000033 
.000034 
.000066 
.000067 
.000033 
0. 

.000034 
.000033 
.000038 
.000034 
.000066 
.000034 
.003800 
.001000 
.000838 
.001033 
.001867 
.000867 
.001438 
.001700 


.001900 
.001767 
.001838 
.002067 
.002667 


.003100 


.003767 

.003667 

.004066 

.005434 

.000066 

.010167 

.0180 

.0400 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Initial  load. 


Elastic  limit. 


.006133 


.006183 


TeDsfle  strengtli- 
Load  at  time  of  niptare. 


General  summary. 

Swdflcgiainty w 7.8661 

Hardnws 20.30 

Tentfle  stiencIJi  per  square  inch  of  original  section pounds..    103,200 

Xnastlclimit  per  square  inch  of  original  section do —      57,000 

Bofogstlon  per  incn  after  Taptnre Inch..      0.1767 

SloogatioB  per  inch  under  strain  at  elastic  limit .' do ,.001867 

factum  in  diameter  at  point  of  mptore do 114 

Seduction  in  area  after  rnptnre,  per  centnm  of  original  section 86.4 

Positioo  of  nrntnre ".80  from  middle  of  stem 

Character  of  Drokensorfbce fine  grannlar,  dnll  center 

QoDgationof  inchaeetions.^ ^ ".10,  ".80*,  ".18 
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TESTS   OP    IRON   AND    STEEL. 


Marks,  J  T  T  2 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Length,  3''. 


No.  638. 


Applied  loads. 


Total 


Pound*. 
250 
1,250 
2,500 
3,750 
5,000 
6^250 
7.600 
8,750 
10, 000 
10, 250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12, 0(10 
12,250 
12,500 
12,750 
13,000 
13, 250 
18,500 
13,^50 
14, 000 
14,250 
14,500 
14,750 
15, 000 
15,500 
16,000 
16.500 
17,000 
17,600 
18,000 
16,500 
19. 000 
19,500 
20,000 
20.500 
21,000 
21,090 
10,800 


Per  soaare 
incn. 


Ptninda. 
1,000 
5.000 
10,000 
15,000 
20,000 
25, 000 
30.000 
85,000 
40, 000 
41, 000 

42,  000 

43,  COO 
44. 000 
45,000 

46,  000 

47,  000 
48,000 
49, 000 
50, 000 
b1,000 
52,000 
53,000 
54,000 
55,000 
S6, 000 
67, 000 
68,000 
69,000 
60,000 
62,000 
64,000 
66, 000 
68,000 
70, 000 
72,000 
74,000 
76,000 
78,000 
80. 000 
82, 000 
84,000 
84,360 


Elonpitinn 
per  inch. 


Inch, 
0. 

.000133 
.000300 
.000400 
.000633 
.000767 
.000933 
.601100 
.  001207 
.  001267 
.  001300 
.001333 
.  001867 
.001400 
.  001467 
.  004533 
.001600 
. 011967 
.012207 
.012000 
.013767 
. 014200 
.015307- 
. 01G400 
.017667 
.018600 
.  019933 
.  021067 
.  023000 
.025333 
.  028367 
.  032100 
'  .035500 
.  039467 
.043733 
. 050000 
. 057067 
.065500 
.  076607 
.0967 
.1300 
.1633 


Snccesslve 
elongation 
per  inch. 


Inch. 

0. 

.  000133 
.000167 
.000100 
.  000233 
.  000134 
.  000166 
.  000167 
.000167 

0. 

.000033 
.  000033 
.000034 
. 000033 
.000067 
.000066 
.000067 
.  010367 
.000300 
.000633 
.000867 
.000433 
.  00U67 
.001033 
. 001267 
.  000933 
.  001333 
.  001134 
.001933 
. 002333 
. 003034 
. 003733 
.003400 
.  003967 
.004266 
. 006267 
.  007067 
.008433 
.011167 
. 020033 
.0333 
.0333 


Pemianent 
Bet. 


SacoeMive 

permanent 

set. 


Inch. 


Inch. 


.010267 


.  014267 


.020367 


.010267 


.004000 


.006100 


Bemarks. 


IniUal  load. 


Elastic  limit. 


Lonsile  strength. 
Load  at  time  of  rapture. 


General  summary. 

Tensile  strength  per  sqaare  inch  of  original  section ponnds..      Si.Seo 

Elasticllmit  per  sqaare  inch  of  originiu  section. ! do..*.      48,000 

Elongation  per  inch  after  raptare inch..      0.2433 

Elongation  per  inch  under  strain  at  elastic  limit do 001900 

Kedaction  in  diameter  at  point  of  mptnro do ... .  .  1 34 

Kednotion  in  area  aftermptare,  per  oentam  of  original  section 41.9 

Position  of  mptare r'.OO  from  neck,  oblique 

Character  of  broken  sarfaoe ailky 

Elongation  of  inch  secUons ".37*  ".21,  ".15 


TESTS   OP  IKON  AND   STEEL. 
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No.  639. 
MarkSy  J  L  1 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Length,  2". 


Applied  loads. 


TotaL 


Per 


square 


Elooeation 
per  inch. 


Sncceasive 
eloDfi^tion 
X»er  inch. 


Permanent 
set. 


Sncceasive 

permanent 

set 


Bemarks. 


Fmmda. 

2S0 

1,250 

%S00 

8,750 

S^OOO 

6^250 

7.500 

8,750 

10,000 

10^250 

10,500 

10,750 

11,000 

11,230 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13;O0O 

13^250 

19.500 

13,750 

I    M.000 

I    14,250 

,    14,500 

14,750 

15^000 

'    15,250 

15,500 

13^750 

lfi,000 

10.250 

10,600 

10,750 

17.000 

17,250 

17,500 

18,000 

18,500 

19L000 

19,500 

ao^ooo 

20,500 
21,000 
22, 500 
2!;  000 
22.500 
23,0  0 
23^500 
14,000 
24.600 
S^OOO 
23,600 
21^000 
20^500 
20^700 
22.300 


Po«3ub. 
1.000 
5,000 
10,000 
15,000 
20,.  000 
25.000 
30,000 
35,000 
40,000 
41,000 
42,000 
43.000 
44.000 
45,000 
40.000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58.000 
50,000 
60,000 
61,000 
62,000 
63.000 
64,000 
65,000 
06,000 
67,000 
68,000 
60.000 
.70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
88.000 
88|000 
OOlOOO 
02,000 
04.000 
06.000 
08.000 
100,000 
102.000 
104,000 
106.000 
106,000 


Inch, 

a 

.000100 
.000250 
.000400 
.000600 
.000750 
.000950 
.001100 
.001300 
.001300 
.  001350 
.  001330 
.  001400 
.001450 
.001500 
.001500 
.  001550 
.001550 
.  001 COO 
.001600 
.001650 
.001650 
.001700 
.001700 
.001750 
.001800 
.0018.50 
OOIDOO 
.  001950 
.002000 
.007100 
.007300 
.007800 
.008200 
.009050 
.009700 
.010500 
.011100 
.011900 
.013500 
.015000 
.016560 
.018400 
.020400 
.022100 
.024500 
.026000 
.020350 


.034850 

.038750 

.043100 

.0500 

.0600 

.0700 

.0800 

.1000 

.1350 


IfUh, 

0. 

.000100 
.000150 
.000150 
.000200 
.000150 
.000200 
.  000150 
.000200 

0. 
•000050 

0. 

.000050 
.000050 
.000050 

0. 
.000050 

0. 
.OOOOoO 

0. 
.000050 

0. 
.000050 

0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.00  MOO 
.000200 
.000500 
.000400 
.000850 
.000650 
.000800 
.000600 
.000800 
.001600 
.001500 
.001550 
.001850 
.002000 
.002000 
.002100 
.002400 
.002450 
.003100 
.002400 
.002900' 
.004350 
.0069 
.0100 
.0100 
.0100 
.0200 
.0350 


InefL, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Initial  load. 


mastic  limit. 


Tensile  strength. 
Load  at  time  of  mptnre. 


Gtneral  summary. 

Temafle atreni^  per  square  inch  of  orieinal  section pounds..    106,800 

Ebatic  limit  per  sqiuue  inch  of  original  section , do 61,000 

£]oo^tirn  per  ineh  after  raptare inch..      0.2200 

EloDcatioii  per  inch  under  strain  atelaetio  limit. '. do 002000 

Bednr^tkm  in  diameter  At  point  of  rapture do 154 

liedaetloD  in  area  after  mpture,  per  centum  of  original  seotion 47.2 

PocitkniQf  TUptara ^ ".8  from  neck 

Chaiaeter  of  broken  aiir€u:e silky,  interspersed  with  fine  granulation ;  cup-shaped  ei^ds 

KoD^itioD  of  Inch  aections ".84*,  ".10 
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TESTS   OP  IRON  AND   STEEL. 


No.  640. 
Marks,  J  L  2 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Length,  2". 


Applied  loads. 

Elongation 
per  inch. 

SucoeaaiTe 
elongation 
per  inch.' 

Permafient 
set 

Succeaaire 
aet. 

Bemarka. 

TotaL 

Per  nqoaro 
inch. 

Poitndf. 
250 
1,250 
2.500 
8,750 
6,000 
6,250 
7,500 
8,750 
10.000 
"  10,250 
10,600 
10,750 
11,000 
11,250 
11,600 
11.760 
12,000 
12,260 
12,600 
12,760 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,600 
14,750 
16,000 
15,600 
16,000 
16.500 
17.000 
17.500 
18,000 
18,500 
19,000 
19.600 
20,000 
20,500 
21,000 
21,370 
17,900 

Pouncff. 
1,000 
5.000 
10,000 
15.000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
N%000 
64,000 
65,000 
56,000 
67,000 
58.000 
50,000 
60,000 
62, 000 
64,000 
66,000 
68.000 
70.000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000  ' 
85,480 

0. 

.000050 

.000200 

.000400 

.000600 

.000700 

.000950 

.001100 

.001250 

.001300 

.001350 

.001400 

.001450 

.001450 

.001500 

.001550 

.001550 

.011150 

.011850 

.012800 

.013650 

.014350 

.015600 

.017050- 

.017900 

.018350 

.019600 

.020900 

.022860 

.025850 

.029000 

.030050 

. 034500 

.038250 

.043200 

.  048100 

.054650 

.063900 

.074250 

.086000 

.1100 

.1400 

0. 

.000050 
.000160 
.000200 
.000200 
.000100 
.000250 
.000150 
.000150 
.000050 
.000050 
.000050 
.000050 

a 

.000050 
.000050 
0. 

.009600 
.000700 
.000950 
.000850 
.000700 
.001250 
.001450 
.000850 
.000450 
.001250 
.001300 
.001950 
.003000 
.003150 
.001950 
.003550 
.003750 
.004950 
.004900 
.006550 
.009250 
.010350 
.011750 
.0240 
.0300 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Jfi«A. 

Initial  load. 
Blaatio  limit. 

• 
Tenaile  atrongth. 

0. 

.009700 

.009700 

.014600 

.004800 

.020100 

.006600 

Load  at  time  of  mptnre. 

General  summary. 

SneciflograTity 7.fi641 

SardDesa 14.06 

Tenaile  strength  per  square  inch  of  original  section ponn'ls..    85«490 

Etaatio  limit  per  sqnare  inch  of  originfu  section » *. ...do...      48.000 

Elongation  per  incn  after  mptnre inch..     0. 20!$0 

Elongation  per  inch  under  strain  at  elastio  limit do 001550 

Reduction  in  diameter  at  point  of  rupture do 174 

Reduction  in  area  after  rupture,  per  centum  of  original  aeotion 52.2 

Position  of  rupture ".0  from  neck 

Character  of  broken  anrfaoe * fine,  ailky;  cup-ahaped  ends 

Elongation  of  inch  aeotiona '<42*,  ".17 
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Marks,  J  L  3 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Length,  2". 


.  No.  641. 


Sloncfttion 

Snooeasive 
oloneatioii 
per  fiioh. 

Permanent 
aet. 

SaoceesiT© 

pennonent 

set. 

Senuffks. 

TotaL 

FerMuare 
incL 

IJSJSciT 

Ptowidc 
250 
1,250 
2.50O 
8,750 
5,000 
6.250 
7,500 
8.750 
10,000 
10.250 
10.SOO 

F<nmd*. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
63,000 
64,000 
65.000 
56,000 
67,000 
68,000 

60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 

Vi.^ 

78.000 
80,000 
82,000 
84.000 
86^000 
88,000 
88;  960 

Ineh. 
0. 

.000050 
.000200 
.000350 
.000550 
.000650 
.000950 
.001100 
.001250 
.001300 
.001350 
.001400 
.001450 
.001450 
.001500 
.001500 
.001550 
.001600 
.001600 
.007300 
.007800 
.008550 
.009200 
.010250 
.011160 
.011660 
.012650 
.013550 
.014550 
.016650 
.019250 
.020650 
.024250 
.026250 
.029500 

!036d00 
.040400 
.046500 
.051750 
.060750 
.070250 
.090000 
.1450 

Inch. 

0. 

.000050 
.000150 
.000160 
.0002C0 
.000100 
.000300 
.000150 
.000150 
.000050 
.000050 
.000050 
.000050 

0. 
.000060 

0. 

.000050 
.000050 

a 

.005700 
.000500 
.000750 
.000650 
.001060 
.000900 
.000500 
.001000 
.000900 
.001000 
.002100 
.002600 
.001400 
.003600 

.003260 
.003400 
.003600 
.008900 
.005100 
.006260 
.009000 
.000500 
.009750 
.0560 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 
Load  at  time  of  mptnie. 

'    1^750 

11,000 

11.250 

0. 

11,500 

11,790 

12,000 

^250 

1^500 

0. 

1^730 

B.2S0 
13.100 
13,730 
14.000 
14,250 
14,500 
14,?S0 

.008060 

.008050 

i5:iM 

U,S0O 

.012160 

.004100 

Zm 

anoM 

li 

2^400 



General  eumnutry, 

.  strength  per  aqnare  inch  of  original  section pounds..    89,960 

limit  per  square  inch  of  original  section do —    60,000 

per  inch  after  rapture inch..    0.2750 

per  inch  under  strain  at  elastic  limit do 001600 

in  diameter  at  point  of  rupture..., do 184 

,„  in  sonea  after  mptnro,  per  centum  of  original  section 54.6 

of  rapture ".25  from  middle  of  stem 

of  broken  surface tflnesillryj  cup-shaped  end 

of  Inch  sections ".W.'Ms 


342  TESTS   OF   IRON   AND*  STEEL, 

No.  502. 

Crushing  Specimens. 
Marks,  T  D  R  C  1 
Length,  3". 
Diameter,  '^797. 

Sectional  area,  .50  square  inch.   * 

Maxima Qi  load  applied,  75,000  pounds,  equal  to  150,000  pounds  per 
square  inch.    Specimen  deflected  at  middle  and  shortened  to  2'M2. 


No.  603. 
Marks,  T  U  R  C  2 
Length,  3''. 
Diameter,  ''.797. 
Sectional  area,  .50  square  iach. 

Maximum  load  applied,  75,000  pounds,  equal  to  150,000  pounds  per 
square  inch.    Specimen  deflected  at  middle  and  shortened  to  r'.Sl. 


iT^ji 


618 


t  ( 


i^ 


->n-  ^'X:;t8 


-H- 


Sb»«1 
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Marks,  J  T  T  1 

Diameter,  ''.564. 

Seetional  area,  .25  square  inch. 

Length,  3". 


No.  637. 


Applied  lomds. 

1 

Elongation 
per  inch. 

SoccessiTe 
etoDsatlon 
per  inch. 

i 

1 

PorrnRn^nt 

Successive 

Remark!.      . 

TotaL 

PemonATe 
inch. 

set. 

perniSDent 
set 

Pounds. 
250 
1  250 

PoundM. 
1.000 
5.000 
10,000 
13.000 
20.000 
25,000 
30.000 
35,000 
40,000 
41,000 
42,000 
43. 000 
44,000 
45,000 
40^000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
68,000 
64,000 
65.000 
56,000 
67.000 
68,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98^000 
100,000 
102,000 
103,200 

Inch. 
0. 

.000133 
.000300 
.00OI07 
.000633 
.000800 
.000967 
.001100 
.001233 
.001267 
.001300 
.001333 
.001367 
.001400 
.001433 
.001467 
.001583 
.001600 
.001633 
.001633 
.001667 
.001700 
.001738 
.001767 
.001833 
.001867 
.005067 
.006667 
.007500 
.008533 
.010400 
.011267 
.012700 
.014400 
.016433 
.018338 
.020100 
.021938 
.024000 
.026667 
.029000 
.032100 
.034038 
.038700 
.042367 
.047838 
.052767 
.061888 
.072000 
.0900 

:i3oo 

Inch, 
0. 

.000133 
.000167 
.000167 
.000166 
.000167 
.000187 
.000133 
.000133 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000067 
.000038 

^.000034 
.000088 
.000088 
.000034 
.000066 
.000034 
.003800 
.001000 
.000838 
.001038 
.001867 
.000867 
.001438 
.001700 
.002088 
.001900 
.001767 
.001888 
.002067 
.002667 
.002388 
.008100 
.002833 
.003767 
.003667 
.004966 
.005434 
.009066 
.010167 
.0180 
.0400 

0. 
0. 
0. 

I 

0. 
0. 
0. 
0. 

Inch. 
0. 

Initialloiid. 

• 

BlastioUmit. 

Tensfle  strength. 
Load  at  time  of  mpture. 

2,5tW 

1      3  750 

1      5.000 

6, 2'0 

7,  .'.00 

I       S  7jO 

1     lU,  000 
1     10. 250 

JO  300 

■     10  750 

ll.flOO 
11,250 
11.500 
11,750 
12,000 
12.250 

0. 

12.500 

0. 

12.750 
13,000 
13.250 
13.500 
13.7i50 
14,000 
14.250 

0. 



............ 

'    14.500 
1    14. 750 

15,000 
15.500 
10,000 
16^600 
17,000 
17,600 
18,000 
18L500 

.006133 

.005188 

191,000 

19,900   . 
20.000 
20,500 
21,000 
21.500 
22,000 
22.500 
23,000 
\  23,500 
24,000 
2i,500 
29lOQO 

Seoo 

25^800 

1   23,100 

General  eummary, 

S»eelflc  gravity w .*....     7.8661 

4ardnett 20.30 

Tensile  strengtli  per  square  inch  of  original  section pounds..    103,200 

gatie  limit  per  sqnare  inch  of  original  section do 57,000 

elongation  per  inch  after  mptnre inch..     0.1767 

<longatl(m  per  Inch  nnder  strain  at  elasticlimlt .' do —    .001867 

4l^neti<xn  In  diameter  at  point  of  rapture do 114 

deduction  In  area  after  rapture,  per  centum  of  original  section 86.4 

Position  of  nrotare ".80  firom  middle  of  stem 

Character  of  DrokensiirfiMse fine  granular,  dull  center 

iloogatkmof  lacheectkma.^ 'MO,  ".80*,  ".18 
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TESTS   OF   IRON   AND    STEEL. 


No.  638. 


Marks,  J  T  T  2 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Length,  3'^ 


AppUedloade. 

Elongation 
per  inch. 

Sncce8«ivc 
elongation 
per  Inch. 

Saccesaive 

Remarks. 

TotoL^ 

Per  aquare 

remanent  permanent 
•«*•               Bet 

1 

Pounds. 
250 
1,230 
2,500 
3,750 
5,000 
6,250 
7,600 
8,750 
10, 000 
10, 250 
10.500 
10.750 
11,  000 
11.250 
11.500 
11,750 
12.0(» 
12,250 
12, 600 
12,750 
13,000 
13,250 
13,500 
13,^50 
14, 000 
14,250 
14,500 
14, 750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,600 
18,000 
16,500 
19,000 
19,600 
20,000 
20,600 
21,000 
21,090 
19,800 

poundt. 
1,000 
5.000 
10,000 
15,000 
20, 000 
25, 000 
80,000 
35,000 
40, 000 
41, 000 
42,  000 
43, 000 
44, 000 
45,000 
46,  000 
47, 000 
48,000 
49,000 
50.000 
bl.OOO 
52.000 
63.000 
54,000 
55,000 
66,000 
57.000 
68,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74, 000 
76,000 
78,000 
80, 000 
82,000 
84,000 
84,860 

Inch. 

0. 

.000133 
.000300 
.000400 
. 000633 
.000767 
.000938 
.601100 
.  001267 
.  001267 
.  001300 
.001333 
.001367 
.001400 
.001467 
.  004533 
.001600 
.011967 
.012267 
.012900 
.013767 
.014200 
.015367- 
.016400 
.  017667 
.018600 
.019933 
.  021067 
.023000 
.025333 
.028367 
.  032100 

•  .035500 
.039467 
.043733 
.  050000 
.057067 
.065500 
. 076667 
.0967 
.1300 
.1633 

Inch, 

0. 

. 000133 
.000167 
.  000100 
. 000233 
.000134 
.000166 
.  000167 
.000167 

0. 

.000033 
.  000033 
.000034 
.000033 
. 000067 
.000066 
.1)00067 
. 010367 
.000300 
. 000633 
.  000867 
.000433 
.001167 
. 001033 
.001267 
.  000933 
.001333 
.001134 
.  001933 
.002333 
. 003034 
.  003733 
.003400 
.003967 
.004266 
.006267 
.  007067 
.008433 
.011167 
.020033 
.0333 
.0833 

Inch. 
0. 
0. 
0. 
0. 
0. 

Inch, 

0. 

Initial  load. 
Elaaiiclimit. 

Lonnite  Btrength. 
Load  at  time  of  rupture. 



:::::::::::: 

0. 
0. 
0. 
0. 

0. 

.  010267 

.010267 

.014267 

.004000 

.020367 

.006100 

» 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..      84,360 

Elastic  limit  per  square  inch  of  origimu  section 1 do..*.      48»O00 

Elongation  per  inch  after  rupture Inch..      0.2438 

Elongation  per  inch  under  strain  at  elastic  limit do OOMOO 

Keduction  in  diameter  at  point  of  rupture do 134 

Reduction  in  area  after  rupture,  per  centum  of  original  seciion 41.9 

Position  of  rupture P'.OO  from  neck,  oUigno 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".37*,  ".21,  ".15 


TESTS   OF  IBOK  AND   STBEL. 
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Marks,  J  L  1 

Diameter,  ".56L 

Sectional  area,  .25  square  iach. 

Length,  2". 


No.  639. 


I      Applied  loads. 


I 


Totad. 


Pefrsouaxe 
incn. 


Elongation 
per  Inch. 


Soocessive 
eloncjalion 
per  inch. 


Pemument 

tMt. 


Sncceasive 
permanent 

BOti. 


Bemarks. 


Pounds. 
2S0 
1,250 
3.600 
8.750 
S^OOO 
fl;250 
7,500 
8,750 
10,000 
10.250 
10,500 
10,750 
11,(100 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12;  750 
18.000 
13.250 
18^500 
13.750 
14.000 
H250 
14,500 
14,750 
15.000 
1«.250 
15^500 
15^730 
10.000 
10.250 
10.500 
10.750 
17.000 
17.250 
17,500 
19,000 
10.500 
10.000 
10.500 
20^000 
20,500 
21,000 
21,500 
22; 000 
22.500 
23^0(0 

2a;  600 

Hooo 

M,SflO 

ss^ooo 

25^500 
21.000 

24000 

2i;7oo 

22,300 


Pounds, 
1,000 
6,000 
10,000 
16,000 
20.000 
26,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
41^000 
49,000 
50,000 
61,000 
62,000 
53.000 
64,000 
65,000 
50,000 
67,000 
58,000 
59,000 
00,000 
61,000 
62,000 
63,000 
64,000 
65,000 
60,000 
67,000 
68.000 
60.000 
.70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88;  000 
90,000 
02,000 
94,000 
96,000 
96,000 
100,000 
102,000 
104,000 
106,000 
106,800 


Inch. 
0. 

.000100 
.000250 
.000400 
.000600 
.000750 
.000950 
.001100 
.001300 
.001300 
.  001350 
.  001350 
.  001400 
.001450 
.001500 
.001500 
.  001550 
.001550 
.OOICOO 
.001600 
.001650 
.001650 
.001700 
.001700 
.001750 
.001800 
.001850 
001900 
.001950 
.002000 
.007100 
.007300 
.007800 
.008200 
.009050 
.009700 
.  010500 
.011100 
.011900 
.013500 
.015000 
.016550 
.018400 
.020400 
.022400 
.024500 
.026000 


.032450 

.034850 

.038750 

.048100 

.0500 

.0600 

.0700 

.0800 

.1000 

.1350 


Inch, 

0. 

.000100 
.000150 
.000150 
.000200 
.000150 
.000200 
.000150 
.000200 

0. 
•000030 

0. 

.000030 
.000060 
.000050 

0. 
.000050 

0. 
.000050 

0. 
.000050 

0. 
.000050 

0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.  00  MOO 
.000200 
.000500 
.000400 
.000850 
.000630 
.000800 
.000600 
.000800 
.001600 
.001500 
.001530 
.001850 
.002000 
.002000 
.002100 
.002400 
.002450 
.003100 
.002400 
.002900' 
.004350 
.0060 
.0100 
.0100 
.0100 
.0200 
.0350 


Iruih. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Initial  load. 


Elaatlo  limit. 


Tensile  strength. 
Load  at  time  of  mptnre. 


General  summarg, 

Teaaile  strength  per  square  inch  of  original  section pounds..    106,800 

Slastie  limit  per  sooare  inch  of  original  section , do 61,000 

Khngatirn  per  inon  aftermptare inch..      0.2200 

Bloogation per ineh nnder strain  atelastio  limit '. do 002000 

Bednciioii  in  diameter  at  point  of  rapture do 154 

Redaetion  in  are*  after  rap  tare,  per  centam  of  original  section 47.2 

Poeitionof  nrotore ^ ".8  from  neck 

Character  of  broken  swiace ailky,  interspersed  with  fine  granulation ;  cup-shaped  eiids 

BtoogatioB  of  inch  sections ".84*,  ".10 


346 


TESTS   OP   IRON   AND   STEEL. 


No.  640. 
Marks,  J  L  2 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Length,  2''. 


Applied  loads. 

Elongation 
permch. 

Sacceasire 
elon  ligation 
per  inch.' 

Pennapent 
set 

SacceBsire 

permanent 

set 

Bemarka. 

TotaL 

Per  Bquare 

Poundi. 
250 
1,250 
2.500 
8,750 
5,000 
6,250 
7,500 
8,750 
10.000 
'  10.250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,760 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,600 
13,750 
14,000 
14,250 
14,500 
14.750 
15,000 
15,500 
16,000 
16.500 
17.000 
17.500 
18, 000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,870 
17.900 

Poundi. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43.000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
60.000 
6t000 
62,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
69, 000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82.000 
84.000  - 
85,480 

Inch. 
0. 

.000050 

.000200 

.000400 

.000600 

.000700 

.000950 

.001100 

.001250 

.001300 

.001350 

.001400 

.001450 

.001450 

.001500 

.001550 

.001550 

.011150 

.011850 

.012800 

.013650 

.014350 

.015600 

.017050- 

.017000 

.018350 

.019600 

.020900 

.  022850 

.025850 

.029000 

.  030050 

.  034500 

.038250 

.  043200 

.  048100 

.054650 

.063900 

.  074250 

.086000 

.1100 

.1400 

Ineh. 
0. 

.000050 
.000150 
.000200 
.000200 
.000100 
.000250 
.000150 
.000150 
.000050 
.000050 
.000050 
.000050 

0. 

.000050 
.000050 

0. 

.009600 
.000700 
.000950 
.000850 
.000700 
.001250 
.001450 
.000850 
.000450 
. 001250 
.001300 
.001950 
.003000 
.003150 
.001950 
.003550 
.003750 
.004050 
.004900 
.006550 
.  009250 
.  010350 
.011750 
.0240 
.0800 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Slastio  limit. 

• 

Tensile  strength. 
Load  at  time  of  ruptare. 

0. 

.009700 

.009700 

.  014500 

.004800 

. 020100 

.005600 

General  summary, 

Speclflo  gravity 7.f641 

Hardness 14^06 

Tensile  strength  per  sqnare  inch  of  original  section poonds..    85,480 

Blastlo  limit  per  square  inch  of  original  section '. p. do 48.(K)0 

Elongation  per  incn  after  mptare inch..    0.2950 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001550 

Redaction  in  diameter  at  point  of  rupture do 174 

Rednctlon  in  area  after  mptare,  per  centum  of  original  section 53.2 

Position  of  rupture ''.9  from  neck 

Character  of  broken  surface - fine,  silky;  cap-shaped  ends 

Elongation  of  inch  sections '•.42*.  ".17 


TESTS   OF   IRON   AND   STEEL. 
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:Mark8,  J  L  3 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

length,  2". 


No.  641. 


Applied  loadft. 

SlODffAtloil 

Snocessive 
elongation 
per  iDch. 

Permanent 
aet. 

SnoceeslTe 

permanent 

set. 

Bemarks. 

ToUL 

Per  square 
inch. 

perinoh. 

•Ptnaidt. 

250 

1,250 

2,500 

8,750 

1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45.000 
46.000 
47,000 
48,000 
49,000 
60,000 
61,000 
52.000 
53,000 
64,000 
65.000 
50,000 
67,000 
58,000 
60,000 
60.000 
02,000 
64,000 
66,000 
68,000 
70^000 
72,000 

78.000 
80,000 
82,000 
84,000 
86.000 

80,860 

Inch. 
0. 

.000050 
.000200 
.000350 
.000550 
.000650 
.000950 
.001100 
.001250 
.001300 
.001350 
.001400 
.001450 
.001450 
.OOISOO 
.001500 
.001550 
.001600 
.001600 
.007300 
.007800 
.008550 
.009200 
.010250 
.011160 
.011650 
.012650 
.013550 
.014550 
.016650 
.019250 
.020650 
.024250 
.026250 
.029500 
.032900 
.030500 
.040400 
.045500 
.051750 
.060750 
.070250 
.060000 
.1450 

IfUiL 

0. 

.000050 
.000150 
.000150 
.0002C0 
.000100 
.000300 
.000150 
.000150 
.000050 
.000050 
.000050 
.000050 

0. 
.000050 

0. 

.000050 
.000050 

a 

.005700 
.000500 
.000750 
.000650 
.001050 
.000900 
.000500 
.001000 
.000900 
.001000 
.002100 
.002600 
.001400 
.003600 
.002000 
.003250 
.003400 
.003600 
.003900 
.005100 
.000250 
.009000 
.009500 
.009750 
.0550 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

Initial  load, 
raasttc  limit. 

Tensile  strength. 
Load  at  time  of  mptore. 

5,000 

6,250 
7,500 
8.750 
10.000 
10.250 
10.500 

10,750 

.   11,000 

11,230 

0. 

11,500 

11.750 

12,000 

12,250 

It  500 

0. 

1^750 

l^OOO 
18^250 
13.509 
13.736 
14,000 

.008050 

.008050 

H2S0 

Hsoo 

14,750 

IS^ObO 
15^500 

.012160 

.004100 

161600 

16L600 
17.000 
17.100 
18.000 

mooo 

16^000 

u^sot 

20.000 
20.500 
21,000 

21.500 

22,000 

23^400 

1^400 

General  summary, 

^HaOe  streni^th  per  sqaare  inch  of  original  section pounds..    89,960 

^butie  limit  per  square  inch  of  original  section do 60,000 

£bn«ation  per  inen  after  mptore inch..    0.2750 

S^^sgation  per  inch  nnder  strain  at  elastic  limit do 001600 

^Hiaetion  in  diameter  at  point  of  mptore.... do 184 

fcdoetHm  in  srea  after  mptore,  per  centom  of  original  section 54.6 

fs*>«it}an  ofroptore ''.25  from  middle  of  stem 

^luraeter  of  broken  sorface ....:  fine  silky;  cap«hapedend 

"^^gatianof  inchseottona ".W,".ls 
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TESTS   OF    IRON   AND    STEEL. 


No.  605. 
Marks,  J  T  O  1 
Length,  S''. 
Diameter,  ".797. 
Sectional  area,  .50  square  inch. 


AppUed  loads. 

Compres- 
sion per 
incL 

SaoccssiTe 

compros- 

sion  per 

Inch. 

Permanent 
set. 

Sucoessivo 

permanent 

seL 

' 

TotaL 

Per  square 
inch. 

Remarks.             < 

Poundi, 
500 
2,500 
6,000 
7,600 
10,000 
12,500 
15,000 
17,600 
20,000 
20,600 
21,000 
21,500 
22.000 
22,600 
23,000 
23.500 
24,000 
24,600 
25,000 
25,600 
26,000 
26,600 
27,000 
27,500 
28,000 
28,500 
29,000 
20,500 
80,000 
48.640 

Poundi. 
1,000 
5,000 
10, 000 
16,000 
20,000 
25,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
.51,000 
52,000 
53,000 
64,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
87,280 

Inch. 

0. 

.000200 
.000367 
.000500 
.000667 
.000833 
.001000 
.001133 
.001300 
.001300 
.001333 
.001367 
.001400 
.001433 
.001467 
.001500 
.001583 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.001767 
.001767 

•  .008167 
.008667 
.009067 
.009600 

Inch, 

0. 

.000200 
.000167 
.000133 
.000167 
.000166 
.  000167 
.000133 
.000167 

0. 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 

0. 

.006400 
.000500 
.000100 
.000533 

Inch, 

0. 

0. 

0. 

0. 

0. 

.000033 
.000033 
.000033 
.000038 

Inch, 
0. 

I 
Initial  load. 

1 

"*.*6o6633" 

0. 
0. 
0. 

1 
•      1 

.000033 

0. 

.000067 

.000034 

i 

1 

1 

.000100 

.606633 

Elastic  limit. 

.007467 

.007367 

Xntimate  strength.         < 

General  summary. 

Blaeticlimit  per  square  inch  of  original  section pounds..       56.000 

Compression  per  inch  under  stress  at  elastic  limit inch..    0.001767 

Ultimate  strength  per  square  inch  of  original  section pounds..       K7/J80 

Manner  of  fidlure triple  flexure 


TESTS   OF  lEON  AND  STEEL. 
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No.  606. 
Marks,  J  T  C  2 
Length,  6". 
Diameter,  ".797. 
Sectional  area,  .50  sqnare  inch. 


Comprea* 
ftionpei 

IDCL 

Sncceaaive 
compres- 
sion per 
Incn. 

Permanent 
set. 

Snccessive 

permanent 

set. 

Bemarka. 

Tout. 

Persqaare 

Fmndt. 

500 

2,5<0 

5.000 

7,500 

10,000 

12.500 

15^000 

17,500 

»).000 

20.500 

21,000 

21.500 

22,000 

22,500 

23,000 

23.5P0 
24,000 
24,500 
25,000 
2S.50O' 

FoundM. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
.30.000 
35,000 
4^0,000 
41,000 
42,000 
43.000 
44,006 
45,000 

46.000 

47,000 
48.0CO 
49,OC0 
50,0430 
51,000 
62,000 
53,000 
54.000 
55,000 
79,000 

JndL 
0. 

.000167 
.000367 
.000533 
.000667 
.000833 
.  001033 
.001200 
.061367 
.001367 
.001433 
.001500 
.001500 
.001567 
C   .001687 
;     .002500 
.003667 
.005333 
.006867 
.007433 
.008033 
.008600 
.009200 
.009933 
.010500 

Inch. 
0. 

.000167 
.000200 
.  000166 
.000134 
.000166 
.000200 
.  0001C7 
.000167 

0. 

.000066 
.000067 

0. 

.000067 
.OCOIOO 
.000833 
.001167 
.001606 
.001534 
.000566 
.000600 
.000567 
.000600 
.000733 
.000567 

Inch. 
0. 
0. 

a 

0. 

0. 

0. 

.000033 
.000033 

.odoioo 

Inch. 
0. 

Initial  load. 

ElasUc  limit. 
UltinAte  strength. 

.000033 
0. 
.000067 

.000167 

.000067 

.005567 

.005400 

26,0C0 

2a,5eo- 

27.000 
27.500 
39,300 

.008367 

.002800 

General  iummary, 

Katstic  limit  per  square  inch  of  original  sectioti ponncls..      45,000 

Compression  per  inch  under  stress  at  elastic  limit inch..  0.001567 

Ultimate  strength  per  square  inch  of  original  section poonds..     79,000 

^uasergffailore triple  flexnre 
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TESTS   OF   IRON  AND   STEEL. 


No.  607. 
Marks,  J  B  0  1 
Length,  G". 
Diameter,  ''.797. 
Sectional  area,  .60  square  inch. 


Applied  iMids. 

Compres- 

tcT 

SaoceMlve 

compres- 

Bionper 

Inch. 

Permanent 
set. 

Saooeenive 

ToteL 

PerMiiftre 
incn. 

Bemarka. 

Pound*. 
600 
2,500 
6,000 
7,500 
10,000 
12,600 
15,000 
17,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
28,000 
23,500 
24,000 
24,500 
25,000 
26,500 
26.000 
26,500 
27,000 
27,500 
44.820 

Poundt. 
1.000 
5.000 
10.000 
16,000 
20,000 
25,000 
80,000 
86,000 
40,000 
41.000 
42,000 
43,000 
44.000 

X 

47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
63,000 
64,000 
65,000 
88,640 

Inch, 
Ol 

.ooosoo 

.000367 
.000533 
.000700 
.000807 
.001033 
.001200 
.001333 
.001367 
.001400 
.001433 
.001467 
.001500 
.001533 
.001567 
.001600 
.001633 
.007533 
.006667 
.009000 
.009600 
.010433 
.011300 

JncA. 
0. 

.000200 
.000167 
.000166 
.000167 
.000167 
.000166 
. 000167 
.000133 
.000034 
.000033 
.000033 
.000034 
.000033 

.000034 
.000033 
.000038 
.005900 
.001134 
.000333 
.000600 
.000&33 
.000867 

IndL 

0. 

0. 

0. 

.000033 
.000033 
.000033 
.000067 
.000067 
.000100 

IndL 
0. 

• 
Tnitlai  loftd. 

"".000033*' 
0. 
0. 

.000034 
0. 

.000038 

.000100 

0. 

Elastic  limit. 

.005833 

.005738 

Ultimate  streDgtb. 

General  summary. 

Elaaticlimit per  aqnare  incli  of  original  section ponnda..     49.000 

Compreeaion  per inoli  under  atreaa  at  elaatio  limit inch.,  a 001631 

intimate  atreugth  per  aqnare  inch  of  original  aectioQ poanda..      88.G40 

lianneroffUlnre « triple  flexure 
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Marks,  J  E  0  3 

Length,  5". 

Diameter,  ".797. 

Sectional  area,  .50  square  inch. 


No.  508. 


Applied  IMUU. 

Compree- 
BioD  per 
inch. 

Saocessive 

compraa' 

Bion  per 

inch. 

Permftnent 
aet 

Sucoeasive 
aet 

Bemarka. 

TotaL 

Per  Moare 
inch. 

Pounds. 
500 
2,500 
5,000 
7.500 
10,000 
12,500 
15,000 
17,500 
20,000 
20,500 
21,000 
21,500 
22,000 
23»50O 
23,000 
23.500 
21,000 
24.500. 
25,000 
25.500 
2(sOOO 
26^500 
27,U00 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
40,000 
41,000 
42.000 
43.000 
44,000 
45,1100 
16.000 
47.000 
48,000 
49.000 
50.000 
51.000 
52,000 
53,000 
54,000 
55.000 
81,530 

Inch, 

a 

.000133 
.000300 
.000467 
.000683 
.000800 
.000933 

.  oonoo 

.  001267 
.001267 
.  001300 
•  .0013.^3 
.001400 
.001433 
.  005M3 
.  005867 
.  006500 
.00€933 
.  007600 
.008167 
.008833 
.009833 
.010800 
.  011500 

Inch. 

0. 

.000133 
.000167 
.  000167 
.000166 
.000167 
.000133 
.000167 
.000167 

0. 
.000033 
.000033 
,  000007 
.000033 
. 004100 
.  000334 
.000633 
.U00433 
.  000667 
.000567 
.000666 
.001000 
.000967 
.000700 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000033 

Inch, 
0. 

Initialload. 

Elaatio  limit 
TTltimate  atrength. 

.000033 
0. 

.000033 

0. 

^ 

.005833 

.006800 

■ 

,    27,500 
40,760 

.000467 

.008634 

General  summary. 

Elaaticlimit  per  aqaare inch  of  original  aeotton poanda..      45,000 

CompreasioD  per  inch  nnder  stresa  at  elaBticlimit • Inch..  0.001438 

Ultimateatreogthper  aqoare  inch  of  original  aeoUon ponnda..      81,520 

Manner  of  fkilare triple  flezni^e 


S^iS^B^Z  ^.  J^^  Jt^^ 


^€>Gje:>%f     %^^  €Zrtjci  ^JJ. 
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TESTS   OF  IRON   AND   STEEL. 
No.  335. 

Tension  Test. 

Marks  on  bar,  *i^ 

Diameter,  '^564. 

Sectional  area,  .26  square  inclk 

Length,  &\ 
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Applied  loada. 


TotaL 


Persanare 
inca. 


ElonntloD 
per  Indh. 


Saeoeealye 
eloDftation 
per  inch. 


Permment 


SaeeeMlTe 
pemuuieiit 


BemArkt. 


Poitndt. 
250 
1,250 
2,500 
3^750 
5.000 
6. 250 
7,500 
«;750 
10,000 
10.250 
10,500 
10.750 
11,000 
11.250 
a  500 
11,750 
12.000 
12.250 
12.500 
12,750 
13.000 
13,250 
U;500 
18,750 
11,000 
14,250 
14.500 
14.750 
15,000 
U250 
U500 
l3b750 
18^000 
1%2S6 
10.500 
10^750 
17.000 
17,250 
17.500 
1H.O0O 
1«1500 
ISIOOO 
19.560 
20^000 
20^000 
21,000 
21.480 
17,050 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
80,000 
85,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50.000 
51.000 
52.000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
00,000 
01,000 
62.000 
63,000 
64,000 
65,000 
66,000 
67,000 
OS.  000 
60,000 
70,000 
72;  000 
74,000 
76,000 
78,000 
80.000 
82;  000 
84,000 


Inch. 
D. 
000100 
000250 
000400 
000550 
000683 
000850 
001016 
001188 
001216 
001238 
001250 
001266 
001300 
001850 
001383 
001416 
004066 
004816 
005283 
006250 
006806 
008300 
008933 
011016 
011766 
012983 
013800 
015266 
015933 
017438 
018266 
010783 
021230 
022416 


031916 


040733 

046350 

0488 

0600 

0700 


Inch, 
0. 

.000100 
.000150 
.000150' 
.000150 
.000133 
.000167 
.000166 
.000167 
.000038 
.000017 
.000017 
.000016 
.000034 
.000060 
.000033 
.000033 
.000050 
.000750 
.000467 
.000967 
.000616 
.001484 
.000638 
.002083 
.000750 
.001167 
.000867 
.001466 
.000667 
.001500 
.000833 
.001517 
.001467 
.001166 
.  001517 
.001500 
.000817 
.002183 
.008483 
.004017 
.004800 
.005617 
.001950 
.0117 
.0100 
.0250 


Inch. 

0. 

0. 

0. 

0. 

.000016 
.000016 
.000016 
.000083 
.000033 


Inch. 


Initial  load. 


.000050 


.008183 


•007088 


.012966 


.018650 


.025600 


.000016 
0. 
0. 

.000017 
0. 


.000017 


Slaatlo  limit. 


.008138 


.005888 


.000684 


.000950 


Miorometer  removed. 


Ultimate  streagth. 
Load  at  time  of  roptare. 


General  iummary. 

?CSa!*:?^.:::-";//////;//;.::::.:::"/;///"";////  %fS 

TeBifle  fttreo^  per  aqnare  inch  of  oriiriiiid  flection poanda..    85,920 

Kastie  limit  per  aqiiare  inch  of  original  section do —    48,000 

fJoogatioD per inoh  aftermptare inoh..    Ol  I8KI 

Eltnij^ioii  per  inch  under  strain  at  elaatlc  limit do 001416 

AiMoctioB  in  diameter  at  point  of  rapture do 181 

K^dnction  in  area  after  mptare,  per  oentnm  of  original  section 54.6 

Position  of  mptnre ".TSlWmineck 

<Jaruterof  broken  aarfaee sUky,  interspersed  with  floe  frannlal ion 

inoDA;stionofineh  sections ".05,  ".07.  ".07,  ".09,  ".13  (",48  fractured  section) 

Q-Ex,  36 ^ 
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TESTS  OF  IRON  AND   STEEL. 


No.  336. 


Marks  ou  bar,   a  • 
Diameter,  "M^. 
Sectioiial  area,  .25  sqoare  inch. 
Length,  6^'. 


Tension  Test 


Applied  liMidi. 


TotiJ. 


PoiMkU. 
260 
1,2M 
2,500 
8,750 
6,000 
0.250 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11.250 
11,500 
11.750 
12.000 
12.250 
12.600 
12,750 
13.000 
13, 250 
13.500 
13,750 
14,000 
14.250 
14,500 
14,750 
16.000 
16.2j0 
15,500 
16.750 
10.000 
10,250 
10,500 
10.760 
17,000 
17,250 
17.500 
18,000 
18.600 
19.000 
19,500 
20.000 
20.500 
21.000 
21,600 
22,000 
22.500 
22,500 
18,200 


Per 


r  square 
inch. 


Pountft. 
1,000 
6.000 
10,000 
16.000 
20,000 
25,000 
30.000 
35,000 
40.000 
41,000 
42, 000  < 
43.000 
44,000 
45,000 
40,000 
47.000 
48,000 
49,000 
50,000 
51,000 
5  J,  000 
53.000 
54.000 
55.000 
50.000 
57.000 
6e<.000 
59.000 
00.000 
01.000 
62,000 
63,000 
04,000 
66,000 
60.000 
07,000 
08.000 
09.000 
70.000 
72.000 
74,000 
70.000 
78,000 
80.000 
82,000 
84.000 
80,000 
88.000 
90.000 
00,240 


Elon|c»tlon 
per  inch. 


Inch. 


.000106 
.000310 
.000483 
.000050 
.000810 


.001150 
.001200 
.001210 
.001233 
.001206 
.001300 

.oonoo 

.001383 
.001400 
.001410 
.001430 
.  00iri33 
. 001930 
.002250 
.002.>83 
.002860 
.003500 
.005250 
.007583 
.008060 
.009910 
.0t0583 
.011883 
.012106 
.013060 
.014000 
.015606 
.016660 
.018000 
.010:133 
.  O.MOOO 
.  023-183 
.027206 
.030000 


.0J9083 
.0417 

.oiai 

.0567 
.0083 
.0900 
.1033 


Sncoassiye 
elonir»tioii 
per  inch. 


Inch. 


.000083 

.000150 

.000167 

.000107 

.000166 

.000167 

.000167 

.OOOOSO 

.000010 

.000017 

.UU0033 

.000034 

.000066 

.  0C0017 

.000017 

.000016 

.000^34 

.000083 

.000417 

.000300 

.000333 

.  000283 

.000634 

.001750 

.002383 

.001083 

.001250 

.000667 

.000750 

.000833 

.001500 

.001000 

.001000 

.001000 

.001334 

.001333 

.001667 

.002583 

.003683 

.  002734 

.003833 

.005250 

.002617 

.0066 

.0084 

.0110 

.0217 

.0133 


Peniuuient 


Ineh. 


.001116 


.007633 


.012333 


.018106 


Suooeaeive 

pemuiient 

set. 


Inch. 
0. 


.001110 


.006617 


.004700 


InitlslliMd. 


BlMtloUmil. 


MIorometer  rvaovtd. 


Dltimste  straojEth. 
Load  al  tinae  of  rapture. 


General  eummarjf. 

Tensile  strength  per  square  inch  of  original  section ponnda..    96,240 

Slasticllmit  per  sqoare  inch  of  original  section do  ...    61.009 

Elongation  per  Inch  after  roptare .' inch..    0.1367 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001531 

Reduction  in  diameter  at  point  of  rapture ^ do 191 

BednctloD  in  area  alter  rupture,  per  centum  of  original  section 57.0 

Position  of  rnptnre ".6ft  from  nsok 

Character  of  broken  surface silky,  interspersed  with  fine  granulatioa 

BlongaUon  of  inch  sections ".00,  ".07, '^08,'^06,  ".10  (" .80  ftactnred  •e^liiva 
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No.  345. 
Tension  Test. 


Marks  on  bar,  ^^ 
Diameter,  ".564. 

SectioDal  area,  .25  square  inch. 
Length,  3". 


Applied  loads. 


ToUL 


I 


\Pmmdi. 
I       ^0 

A  500 

3.750 

5,000 

6,2jO 

7,&00 

8.750 

IV.OOO 

10,250 

10,600 

10,750 

,    Il.OOO 

I    ll,i-iO 

11.500 

11,730 

UOOO 

li,2S0 

'   12,500 

12,750 

13.  QUO 

13. -250 

I    :3.500 

'   13,750 

14.000 

14.2S0 

14.500 

,    14.750 

,    15.000 

15,230 

15,500 

,   15,7o0 

16,000 

10, 230 

I   16.500 

I«1730 

17.000 

17.250 

'   17,500 

18,000 

1  1«.500 

i   1»,000 

I   l».5flO 

I  29.000 

20,500 

I   21,000 

'  21,500 

I   2:4,000 

I  22,500 

2^000 

I   23,600 

2«.O0O 

I   24,600 

>   20^000 


Persaoare 
incn. 


Elonsation 
per  inch. 


Poundt. 
],000 

Inch, 
0 

5.000 

.000066 

10,000 

.000200 

15,000 

.000366 

20,000 

.0005.T3 

25.000 

.000700 

30,000 

.000800 

35,000 

.01)1000 

40,000 

.  001133 

41.000 

.001166 

42,000 

.  001200 

43,000 

.001233 

44,000 

.001266 

43,000 

.  001300 

4ft,  000 

.001333 

47,000 

.001366 

4«,000 

.001400 

49.000 

.001433 

50.000 

.  OOUCO 

51.000 

.ooir.oo 

52,000 

.001533 

5.1.000 

.001566 

54.000 

.001000 

65.000 

.001633 

56,000 

.001C66 

57.000 

.001766 

58,000 

.OOIHOO 

50.000 

.001833 

60,000 

.  001HG6 

61.000 

. 001933 

62.000 

.  0020C6 

63.000 

.  002433 

64,000 

.  003G(;6 

65.000 

.004900 

66.0(10 

.006266 

67,000 

.  007400 

68.000 

.008600 

60.000 

.009666 

70. 000 

.  011166 

72.000 

.012300 

74.000 

.  014933 

76.000 

.017300 

78,000 

.019733 

80.000 

.022300 

82,000 

.024833 

84.  COO 

.028433 

86.000 

.031100 

88.000 

.034433 

90,000 

.030166 

92.000 

.045900 

94.000 

.059066 

}&.^ 

.0600 

.0800 

m,920 

.UOO 

Saoc6Mive 

elongation 

perinoh. 


Inch. 
0. 

.000066 
.000134 
.0001G6 
.000107 
.000107 
. 000100 
.000200 
.000133 
.  000033 
.000034 
.000033 
.000033 
.000034 
.000033 
^000033 
^0034 
.  00ii033 
.000033 
.000034 
.  0000.33 


.  000034 

.000033 

.000033 

.000100 

. 000034 

. 000033 

.000033 

.000067 

. 000133 

.000367 

. 001233 

.001234 

.001366 

.001134 

. 001200 

.001066 

.001500 

.0011.34 

.002633 

.002367 

.002433 

.  002567 

.002533 

.008600 

.002667 

.0ft)333 

.004733 

.006734 

.007166 

.006934 

.0200 

.0300 


Permanent 
aet. 


Inch. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000033 
.000033 
.000033 


.000033 


.000033 


.000033 


.000060 


.  002633 


.008466 


Succesaiye 
permanent 
eet 


Inch. 


.000033 


.000033 


.002507 


.005833 


Remarka. 


Initial  load. 


Elastic  limit. 


Rested    under     initial 
load,  one  hoar. 


Micrometer  removed. 


171 1  imate  at  ren  gt  h . 
Load  at  time  of  mptnre. 


General  summary. 


Tensile  strength  per  sqaare  inch  of  orifrinal  section    pounds 

^!utio  limit  per  MQAre  inch  of  original  section do.. 

|woeation  per  incn  after  rapture inch 

EloDzatiOD  per  inch  nnder  attain  at  elastic  limit do  . 

I'Cdaciion  in  diameter  at  point  of  rupture do.. 

&NlaetKMi  in  area  after  rapsare,  per  centum  of  ori;:ina1  section 

I;  silion  of  rupturti ".75  from  iirok 

CbarLcU-rof  broken  surface Hilkv,  interspj-iseil  witli  lliu*  yijuiuluiion 

KloDgstion  of  Inch  sectioua ,',,.. 'MO.  ".13  ^".37f«ai'»WitdbcctionJ 


98,020 

m,  OtiO 

0.20 

001 ^GC 

.174 

52, 2 


356 


TESTS   or  IRON  AND   STEEL. 
2Jo.  346. 


.  Tension  Test 
Marks  on  bar,  ^^ 
Diameter,  ".564. 
Sectional  area,  .25  sqnare  inch. 
Length,  3''. 


Applied  loads. 


ToUL 


Per  square 


ersqtt 
inon. 


Elonpition 
per  inch. 


Saooessive 
donfcstion 
per  loch. 


Permsneot 
set. 


SuooesslTe 

permsneiit 

set 


Pounds. 
250 
1,250 
2,500 
3,750 
5.000 
a.  250 
7,500 
8.750 
10,000 
10.260 
10,500 
10,750 
11,000 
11,250 
11,500 
11,760 
12,000 
12,250 
12,500 
12,750 
18,000 
18,250 
13,500 
13,750 
14.000 
14,250 
14,500 
14,750 
16,000 
15.250 
16,500 
15,750 
16,  OCO 
10.250 
18,500 
16,750 
17,000 
17,250 
17,600 
18,000 
18,600 
19,000 
10,600 
2U,000 
20.500 
21.000 
21,500 
22,000 
22,600 
23,000 
23.500 
24.000 
24,500 
25,000 
25.100 
21,200 


Poundt. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
46,000 
40,000 
50,000 
51,000 
62,000 
63,000 
64,000 
65.000 
66,000 
67,000 
58.000 
69,000 
60,000 
61,000 
62,000 
63,000 
04.000 
65.000 
66,000 
67.000 
68.000 
69,000 
70.000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84.000 
86.000 
88.000 
90.000 
92.000 
94.000 
96.000 
98.000 
100,000 
100.400 


Inek. 
0. 

.000100 
.000233 
.000366 
.000533 
.000666 
.000866 
.001000 
.001133 
.001166 
.001200 
.001233 
.001266 
.001300 
.001333 
.001366 
.001400 
.001433 
.001433 
.001466 
.001600 
.001533 
.001600 
.001633 
.004666 
.001700 
.001738 
.001766 
.001866 
.001066 
.  002533 
.  003:)66 
.  004233 
.0Ub833 
.006600 
. 007433 
.  008466 
.009733 
.010033 
.012166 
.014560 
.017000 
.  010706 
.  021833 
.024033 
.026966 
.  029966 
.  033700 
.038266 
.0400 
.0467 
.0533 
.0633 
.0033 
.1233 


IneK. 

0. 

.000100 
.000133 
.000133 
.  000107 
.000133 
.0002UO 
.000134 
.  000133 
.  U00033 
.000034 
.000033 
.  000033 
.000034 
.00(1033 
.000033 
.000034 
.000033 

0. 

.000033 
.000034 
.000033 
.000067 
.000033 
.000038 
.000034 
.000033 
.000033 
.000100 
.OUOIOO 
.  000567 
.000833 
.000867 
.  001600 
.000767 
.  000833 
.001033 
.001267 
.001200 
.  l»01233 
.002400 
. 002434 
.  002706 
.002067 
.  002200 
.  002i)33 
.  003000 
.003734 
.004566 
.001734 
.0067 
.0006 
.0100 
.0300 
.0300 


Ineh. 
0. 
0. 

0. 

0. 

.000033 
.000033 
.000033 
.000033 
.000033 


Inch, 


Initial  load. 


.000033 


.000033 


.000006 


.000066 


.000100 


.000084 


Slastio  limit 


.003600 


.003500 


.008266 


Ultimate  straiffth. 
Load  at  time  of  ntptim- 


General  summary. 

Tensile  strength  per  sqnare  inch  of  orieinsl  section pounds..    100. 4  -^ 

Elastic  limit  per  souare  inch  of  original  section  do 9Ci^(M 

Slonjcntinn  per  inch  a/l^r  rupture inch..      aiTfc. 

Elonffatlon  per  inch  under  strain  at  elastic  limit do OOIMS 

Reduction  in  diameter  at  point,  of  rupture do 151 

Reduction  in  area  after  rupture,  per  centum  of  original  section 47.* 

P«i8itionof  rupture ".70  frrmincck 

(>' liaracter  of  broken  surface flue,  granular,  nidiatlng  fh)m  a  dull  cent* r 

J^longation  of  Inch  sections , ".00,  'Ml,  (",33  fhtctnred  sectko' 
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Tension  Teat, 
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bar,  ^^ 
".564. 
area,  .25  square  inch. 


mU. 

Eloncation 
per  incL. 

e1oii;:ati<Jii 
p«riiioh. 

Fermaneut 

BOt. 

Succi^aiitTe 

sqaare 
loh. 

ptfrrnaneDt 

R&maxkA. 

unds. 
1,000 
6,000 
0,000 
5,000 
»0,000 
5.000 
0,000 
55.000 
to,  000 
tl.OOO 

Inch. 
0 
.  OOOOrjO 

.oo(i-n?o 

.  OOOiUii 
.0007:3 
.00^>7«iO 
.000  On 

.ooii>io 

.OOlKirt 

.OOlltrB 

,001100 
.O0TJ:J3 

.oorjtjB 

.OOKiOO 

.ooi:i:o 

.OOKJQO 

.OOlJOo 

.ooii:a 

.0011^0 

.Wi:m 

.OOlwia 
.OOIUB 

.0010 10 

.OOK.TI 

.  ooinco 

.OOI7i;0 

.001.H^> 

.OOlM^O 
.Ofll^^'^ 
.003)1.0 

.oo'jfii:! 

.00  :u™ 

.  00  J ;  100 

.  O0*^-J+iH 
.  OOT+ikO 

.ooHiod 
.  oooiif;(! 

.OIi^mOO 
.Ol41f33 
.017300 
.010733 

.024833 

.02H4;j,i 

.031100 

.034433 

.030106 

.045B4IO 

.053066 

.0600 

.0800 

.1100 

IncL 
0. 
.000086 
-  000134 
.OOOIUO 
.000107 

.  <mm 

.<H)t*100 
,  C0020t^ 
.0011133 

.  ooij03:i 
.  (nmu 
.  oo<jo:*3 
.  oa(j033 

,  000034 

.  m'm-^ 

JK)OOJ3 
%00034 
.  0011033 
-OCMHJ33 
.O001t3i 
.  OtH)033 
.000033 
,  O0UO34 
.  OOO^Ki:* 
.  O0l50;i3 
.  00^)100 
.  04»0O3* 

.  mwrs 
.  oooo-t:* 

.  000067 

.oooiaa 

.001234 
.001366 

.  OOl'JOO 

.ooEoae 

.  0(H500 
-OOH.34 

.  Oo^ti3r* 
.002367 
. 002133 

.  0fi:^rifi7 

.  002,'i33 

.  oasatm 

.0OJ333 

,€047;i3 

. 00673* 

.  007166 

,0061*34 

.0200 

.6300 

Jnrh. 

0. 

0, 

0. 

0. 

0. 

.000633 
. 0000^3 
.  UWW133 
.  O00W33 

0. 

lAillAlload. 

,600033 
0. 
0. 
0- 

12,000 

.3,000 
14,000 

15,000 
16,000 
17,000 

.000033 

0. 

[S  000 

^9  000 

)O,000 
)1,000 

.000033 

0. 

)2,  000 

>:t,  000 

'"■■**'   " 

>4,  000 

j 

>.^000 
}6.  000 

,000033 

0. 

Elm  tic  limit. 

H«4ited     nadur     iultiml 

Miciromoter  rvmoTf  d. 

intimate  «trein,nh. 
Load  at  time  of  mptaiv. 

J 

>7.000 

>8,000 
>0,  000 

K),000 

n,  000 

.000066 

.000033 

S2,000 
93,000 

M.OOO 
S5,000 
56.  OdO 

,002633 

".'ooi^f^ 

57,000 
58,000 

" - 

59,  Ot'O 
70, 000 
72,000 

"r'"*** 

. 0OS46G 

.m^m^ 

74.000 
76.000 

•-  — 

78,000 
BO,  000 

B2,000 
B4,G0O 

B6,000 

BA,000 

D0,00O 

02,000 

M,000 

feiooo 

M.920 

'" 1" 

'.  MtS  I  * 


General  summarif. 


persqoAreinrb  of  ori^itial  ^ectlrjD    ,.___._,_.,,. jimmOfl 

saoftre  inch  of  original  aoctiou ......,,,, dfi . . 

ach  after  ruptu  ra .......  ^ ,  .^ , . , . ,  inf:lt 

ichunderstntiii  ati-1ii.>«tl(  lituLt. .......*,._..... ,....  ...do  , 

meter  at  point  of  rapture .  ........ .  iln  , 

a  after  mpturt?,  pei'  ^^notum  of  ori^ioal  av'ciioD  . . 

nre .,_.,_ .. ......       .„.,.^?rifrrtm  nipk 

ikcn  Biirface..,,..., ,.,..,,, .. .., . Nllky,  io1erH,p4-Ti<^ed  with  llur  mjniti1:ii  fuu 

ch  sections  —   ...,...,.., ...>.., ,,.,.,',.,.  "JO,  'M3  ^".^7  fi  ai  i  u  1 1  d  frLcUoni 


0#t.D20 
(K",  0(M» 

0. 20 
COIl^GC 

.174 


a 
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TESTS   OF   IRON   AND   STEEL. 


Marks  on  bar,  ^^ 


No.   4:03. 

Tension  Test. 


luarKS  uu  uar,     « 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Length,  6". 


Appliedloads. 

ElonRAtion 
per  looh. 

Snooessivo 
elongation 
per  inch. 

Permanent 
Bet. 

Snooessivie 

permanent 

set. 

Bemarki. 

;    Total. 

Per  squaro 
inch. 

Pound: 

250 

1, 250 

2,500 

3, 750 

PowidB. 
1,000 
5.000 
10,000 
16, 000 
20,000 
25,000 
30,000 
35,000 
40, 000 
41,000 
42,000 
43,000 
44, 000 
45,000 
46,000 
47,000 
48,000 
40, 000 
50,000 
51,000 
52,000 
63,000 
54,000 
55,000 
60,000 
57, 000 
58,000 
69, 000 
60,000 
61,000 
62, 000 
63,000 
64, 000 
65, 000 
66, 000 
67,000 
68.000 
60,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
04,000 
96,000 
08,000 
100,000 
102,000 
104,000 
106,000 
108,000 
108,040 

Ineh. 
0. 

.000100 
.  000-283 
.000450 
.000600 
.  000767 
.000033 
.001083 
.  001250 
.001283 
.001317 
.  0013J0 
.001383 
.  001417 
.0Ui4rK) 
.001483 
.  001517 
.001550 
.  0015S3 
.001617 
.  001650 
.  001717 
.  001733 
.001767 
.001800 
.001833 
.001000 
.001033 
.  00201)0 
.0020.7 
.  <:02050 
.  002083 
.  002150 
.  002233 
.  002417 
.002667 
.  003200 
.004i;)3 
. 004950 
.  006560 
.  007033 
.  010000 
.011833 
.  013533 
.015667 
.  017333 
.019833 
.021533 
.  024000 
.027167 
.029338 
.032467 
.035867 
.040667 
.0450 
.0533 
.0617 
.0800 
.0983 

Ineh. 
0. 

.000100 
.  000183 
.000167 
.000150 
.000167 
. 000166 
.  000150 
.000107 
.  000033 
.000U34 
.  000033 
.000033 
.000034 
.000033 
.  000033 
.000034 
.000033 
. OOU033 
.  000034 
. 000033 
.  000067 
. 000016 
. 000034 
.  000033 
.  00003.^ 
.000067 
.  000033 
.000067 
.000017 
.  000033 
.000033 
.000067 
.000083 
.000184 
.000250 
.000533 
.000933 
.000817 
.001600 
. 001383 
.  002067 
.001833 
.001700 
. 002134 
.001666 
.002500 
.001700 
.  002467 
.003167 
.002166 
.003134 
.003400 
. 004800 
.004333 
.0083 
.0084 
.0183 
.0183 

Ineh. 

0. 
0. 
0. 
0. 
0. 
0. 
.000017 

Ineh, 
0. 

IhitiallcMid.      . 

Slasticlimit 

Mioiometer  remoTed. 

Xntimate  fltreDstlL 
Loud  at  time  onn^rton. 

5,000 

U,250 

7,500 
8.750 

.000017 

10,000 
10,250 
10,500. 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 

.000038 

.000016 

.000033 

0. 

1     12, 250 

I     12,600 
i     12.750 

.000033 

0. 

13, 000 

'     13,250 
13,600 
13,750 
11,000 
14,250 
14,500 
14,750 
16,000 
15,250 
15,500 
15,750 
16,000 
'     10,250 
,    16.600 
16.750 
17,000 
17,250 
17, 500 
18,000 
18,600 
19,000 
10,600 
20,000 
20,600 
21,000 
21,600 
22,000 
22,500 
23.000 
23,500 
24,000 
24,500 
25,000 
25,600 
26,000 
26,500 
27,000 
27,160 
23,900 

.000050 

.000017 

.000050 

0. 

.000150 

.000100 

.002500 

.002350 

Oeneral  Bummary, 

Tensile  strength  per  square  Inch  of  original  aeotion ponnds..  108,64C 

BlasUo  limit  per  square  inch  of  original  section do....    63.001 

Elongation  per  inon  after  mptare inch..    C1S17 

Klongation  per  inch  nndor  strain  at  elastic  limit do 001063 

Beduction  in  diameter  at  point  of  mpture do 184 

Reduction  in  area  after  mpttire,  per  centum  of  original  section 41.9 

Position  of  riiptnro ".76fpoinn«ck 

C haracter  of  brolcen  surface granular  60  per  cenU,  dull  smoky  center  40  per  cent 

filongation  of  inch  sections ".08,  ".00,  'Ml,  ".11,  ".11  <".29  fhfcctorecTaectMMa 
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Marks  on  bar,  ^^ 
Diameter,  '^564. 
Sectional  area,  J25  square  inch. 
Length,  6". 


Applied  loAda. 


ToUL 


Peraqoare 
infill. 


Pnmdg, 
1,000 
6^000 
101,000 
15^000 
20^000 
25^000 
80,000 
SS^OOO 
40^000 
41,000 
42,000 
48,000 
44,000 
45^000 
48,000 
47.000 
48,000 
48,000 
50,000 
61,000 
52.000 
63,000 
64,000 
65.000 
58,000 
67,000 
B8,§00 
50,000 
80,000 
81,000 
02,000 
68,000 
64,000 
65,000 
66^000 

67.aoo 

68,^00 

€9000 

14.  OOO 

S4:*»?2 

£sss 


Xkmfeation 
pwinch. 


.000118 
.000288 
.000418 
.000650 

.000700 
.000888 

.001088 
.001200 
.001200 
.001288 
.001288 
.001300 
.001888 
.001888 
.001400 
.001438 
.001488 
.001300 
.001560 
.001688 
.001810 
.001860 
•  001883 
.001710 
.001750 
.001783 
.001810 
.001850 
.001038 
.002000 
.002100 
.002288 
.002400 
.002700 
» 002888 
.088550 
.004388 


.006588 

.018638 
.012883 
.014888 
.  016833 
.016188 
.020000 
.082718 


SnooeMiTe 
ehmntioii 
perlnoh. 


Inch, 

a 

.000118 
.000187 
.000133 
.000134 
.000150 
.000168 
.000187 
.000187 
0. 

.000083 
.000033 


.000038 
.000060 

.000017 
.000088 
.000088 
.000034 
.000050 
.000033 
.000033 
.000034 
.000083 
.000038 
.000084 
.000033 


.000034 


.000087 
.000100 
.000133 
.000167 
.000800 


.000584 
.000610 
.001184 
.001488 
•001817 
•  002250 
.001500 
.002000 
.002000 
.001888 
.002434 
•002118 
.002284 


.008234 
.008468 


•005417 


Pennuifiiit 


Inch, 


.000088 


.000050 


.000050 


.000068 


.003188 


SaooeMiye 
pemiaiMiit 


.000088 


.000017 


.000018 


.002787 


B«aiArks. 


Initial  kMd. 


ElMtio  limit. 


liierometer  mnored. 
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TESTS   OP   IRON   AND   STEEL. 


No.  4:03. 

Tension  Test. 

Marks  on  bar,  ^^ 
Diameter,  ''.564. 
Sectional  area,  .26  sqaare  inch. 
Length,  6". 


Applied  loads. 

EloDKation 
per  Inch. 

SnooessWe 
eloneatioD 
per  inch. 

Permanent 

SOL 

SnooessiTe 
set. 

■Ri>mM.V«- 

'    Total. 

Persqnare 
inoo. 

Pounds. 

250 

1,250 

2,500 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47, 000 
48,000 
40,000 
50,000 
51,000 
52.000 
53,000 
54,000 
55,000 
60,000 
57, 000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66, 000 
67, 000 
08.000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
04.000 
96,000 
98,000 
100,000 
102,000 
104.000 
106.000 
108,000 
108,640 

Inch. 
0. 

.000100 
.  000283 
.000450 
.000600 
.000767 
.000933 
.001083 
.001250 
.001283 
.001317 
.  0013J0 
.001383 
. 001417 
.00i4r>0 
.001483 
.  001517 
.001550 
.  0015t^3 
.001617 
.  001C50 
.  001717 
.  001733 
.001767 
.001800 
.001833 
.001900 
.001933 
.  0020U0 
.0020.7 
.  iOlOoO 
.  00l!083 
.  002150 
.  002233 
. 002417 
.002667 
.  003200 
.0041.33 
. 004050 
.006550 
. 007933 
.010000 
.011833 
. 013533 
.  015667 
.017:133 
.  010&33 
.021533 
.024000 
.027167 
.020333 
.032467 
.036867 
.040667 
.0450 
.0533 
.0617 
.OHOO 
.0983 

Inch, 
0. 

.000100 
.000183 
.  000167 
.000150 
.  000167 
.000166 
.000150 
.  000107 
.  000033 
.000U34 
.000033 
.000033 
.000034 
.000033 
.  000033 
.000034 
.000033 
. 0OU033 
.000034 
.000033 
.  01)0067 
.000016 
.  000034 
.000033 
.000038 
.000067 
.C000.33 
.000067 
.000017 
.000033 

.000067 

.000083 

.  000184 

.000250 

.000533 

.000938 

.000817 

.001600 

.  001383 

.002067 

.001833 

. 001700 

.  002134 

.001666 

.002500 

.001700 

.002467 

.003167 

.002160 

.003134 

.003400 

.004800 

.004333 

.0083 

.0084 

.0183 

.0183 

Inch, 

0. 
0. 
0. 
0. 
0. 
0. 
.000017 

Inch, 
0. 

Ihitialload.      . 

Blastio  limit 

Hloiometer  lemcved. 
Loftd  at  time  ofniptDZ«^ 

3, 7:)0 

5,000 

'      0. 250 

1      7,500 

8. 750 

".'obooi?" 

1    10,000 
'     10,250 

.000038 

.000016 

1    10,500. 

1    10,750 

11,000 

11,250 
11,500 

.  000033 

0. 

11,750 

12,000 

!     12, 250 

1     1J,500 
12,750 

.000033 

0. 

'     13, 000 

Kl,250 

13,500 

13,750 

1     11,000 

14,250 

14,600 

14,750 

15,000 

15,250 

15,500 

15,750 

16,000 

■    16,250 

t    16, 500 

.000050 

.000017 

.00G050 

0. 

.000150 

.000100 

1    16.750 

17,000 
17,250 
17,500 
18,000 
18,500 
19,000 
10,500 
20,000 
20,600 
21,000 
21,600 
22,000 
22,500 
23.000 
23.600 
24.000 
24,500 
2.5,000 
25^500 
26,000 
26,500 
27,000 
27,160 
23,900 

.002500 

.002350 

. 

Oeneral  $umtnary. 

Tensile  strength  per  sqnare  inch  of  original  section .....ponnds..  108. 64C 

Elastic  limit  per  sqaare  inch  of  original  section do....    6S.0M 

Elongation  per  incn  after  mptore inch..    0^1317 

Elongation  per  inch  nnder  strain  at  elastic  limit do 00208) 

RAiluctionin  diameter  at  point  of  mptnre do 1S4 

Reduction  in  area  after  rupturo,  per  centam  of  original  section 41.9 

Ponition  of  rnptiiro ".  75  from  n«»ck 

Cliarncter  of  broken  sarface granular  60  per  cenU,  dull  smoky  center  40  per  cent 

filongation  of  inch  sections ".08,  ".09,  'Ml,  'Ml,  'Ml  <".29  firactnx«d  secUon) 


TESTS  OV  IBOK  AND  STfi£L« 
Temian  TetL 
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Marks  on  bar,  ^^ 
Diameter,  "Mi. 
Sectional  area,  .26  square  inch. 
Length,  &'. 


ApikUed 


ToteL 


Per 


rsttnara 
liidi. 


per 


SnooessiTe 
ekmgAtlon 
perlneh. 


PeriDMiQiit 


SnooeMiTe 
peniuHM&t 


B«aiArks. 


Poimdi. 

tKO 
2,600 
1^750 
fi^OOO 
i^SSO 
7,800 
fll790 
10^000 
lfl^2S0 
10,800 
1^750 
11.000 
11,250 
11,600 
11,750 
1^000 
12;  SO 
12.500 
12;  750 
13.000 
IS,  250 
13;500 
13,750 
14.000 
H2S0 
H600 
14,750 
U^OOO 
1^250 
1$,600 
16.750 
]«,00O 
U280 
18,600 
11^750 
17,000 
17,260 
17.500 
18.000 
18,500 
]%O0O 
10^800 
2l;O0O 
21;  880 
2I.O0O 
21,600 
23»000 
2^  MO 
2I.O0O 
3l;880 
21^080 
24,000 
28^880 
28^800 
28^M0 


Plrandf. 
1»000 
«,000 
10;  000 
15b  000 
20,000 
25^000 
80,000 
25^  000 
40;0OO 
41,000 
42,000 
48,000 
44.000 
4^00O 
48.000 
47,000 
40,000 
48.000 
50,000 
51,000 
62,000 
62,000 
64,000 
56,000 
60,000 
67,000 
58,000 
60,000 
00,000 
01,000 
02,000 
08,000 
04,000 
05^000 
00^000 
07,000 
08,000 
00  000 
70,000 
72.000 
74,000 
70,000 
78;  000 
80,000 
82;  000 
84,000 
80b  000 
88;  000 
00,000 
0^000 
•4,000 
80,000 
88^000 

100;  000 

108;  000 

10«»000 


000110 
000288 
000410 


001088 
001200 
001200 
001288 


Intk, 

a 

.000110 
.000107 
.000138 
.000184 
.000150 
.000100 
.000107 
.000107 
0. 


Inch, 


ImA, 


Initial  kMd. 


001300 
001888 
OOUttS 
001400 
001438 
001400 
001600 
001660 
001588 
001010 
001850 
001083 
001710 
001750 
001783 
001810 
001850 
001883 


.000034 
.000088 


.000017 
.000038 


.000034 


.000050 


.000017 


.000083 
.000033 
.000034 
.000038 
.000033 


.000050 


.000083 
.000038 


002100 


.000088 

.000067 
.000100 
.000133 
.000167 


.oooooa 


.000010 


KlMtio  limit. 


.000266 


006000 


010888 
012883 
014888 
010888 
018106 


.000610 
.001134 

•  001400 

•  001017 
.002250 
.001500 
.002000 
.002000 
.001888 


.008138 


.002707 


082710 


•  002110 


081200 


.008234 
.008488 


0600 


.004860 
.005417 


ICiorometer  ranoTed. 
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TESl'S  OF  IifON  AND  STEEL. 


Applied  loadfl. 

Eloncatlon 
per  in  A. 

Snccetoire 
elongation 
perlncb. 

Fetmanetit 
set. 

Socoessiire 

pennane&t 

set 

Kemarka. 

Total. 

PbT  sntlare 
inch. 

PoimdM, 
106, 0(»0 
108, 000 
108,400 

Pounds. 
20,600 
27,000 
27,100 
24,100 

Jndl, 
.0667 
.0950 
.1183 

Ineh. 
.0117 
.0183 
.0333 

Jn<s^ 

incA. 

1 

Ultimate  sf  ren  sth.          1 

Load  at  time  of  rupture. 

General  summary. 

Specific graylty 7.83« 

aardnesa 25.13 


Tensile  atrength  per  square  inch  of  original  section pounda.. 

Eiastio  limit  per  souare  inch  of  originu  section do 

Elongation  per  inch  after  rupture inch.. 


25.1 
lfft,400 
60,000 
0.15 
.OOl&O 
.124 


Elongation  per  inch  nnder  strain  at  elastic  limit do.. 

Reduction  In  diameter  at  point  of  rupture do... 

Kednction  in  area  after  rupture,  per  centum  of  original  section 38. 2 

Poaition  of  rupture l"  from  middle  of  stem 

Character  of  broken  surface fine  granulAr  70  per  cent.,  dull  center  30  per  coit. 

Elongation  of  inch  sectiona 'Ml,  ".14,  ".12  C'- 24  Iractored  aeotionB),  ".18,  ".1 


TBSTS  OP  IRON  AlfD  STEEL. 
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ISo.  347. 
TenHon  Tent 
Marks  on  bar,  ^j-^" 
Diameter,  ''.564. 

SecUonal  area,  .25  square  inch. 
Length,  3". 


Applied  lotds. 

per  Inch. 

Snooewire 
Alongatioii 
per  inch. 

Permanent 
•ei. 

SncoeMlvo 

permanent 

■et. 

Remarks. 

Total 

Persqnare 
loch. 

Ptmndi. 

250 

1,260 

2,500 

Poundi, 
1,000 
6.000 
10,000 
15,000 
20.000 
25.000 
80.000 
85,000 
40,000 
41,000 
42,000 
43.000 
41,000 
45.000 
46.000 
47.000 
48,000 
49,000 
60.000 
61.000 
62.000 
53,000 
64,000 
65.000 
56.000 
67,000 
56,000 
66,000 
60,000 
61,000 
62,000 
63.000 
64,000 
65.000 
66.000 
67.000 
68,000 
69,000 
70.000 
72,000 
74.000 
76^000 
78.000 
M,000 
80,000 
82.000 
81,000 
86,000 
88,000 
90.000 
92,000 
94.000 
96,000 
68.000 
100,000 
102,000 
104,000 
106^000 
108^000 

Inch. 

a 

.000100 
.000233 
.000366 
.OOOJOO 
.000633 
.000633 
.000966 
.001166 
.001166 
. 001200 
.001233 
.001266 
.001300 
.001333 
.001366 
.001400 
.001400 
.  001433 
.0015UO 
.001533 
.001566 
.001600 
.001633 
.0017.13 
.001733 
.001766 
.001800 
.001900 
.002033 
.002066 
.002100 
.002200 
.002433 
.002706 
.003166 
.003766 
.004600 
.005633 
.007166 
.008933 
.010533 
.012333 
.014900 
.016100 
.016233 
.0184*10 
.020100 
.023266 
.025033 
.028833 
.031166 
.034333 

.o:)86uo 

.043266 
.0467 

.a->33 

.0633 
.OOjO 

Inch. 
0. 

.000100 
.000133 
.000133 
.000134 
.000133 
.000209 
.000133 
.000200 

a 

.000034 
.000033 
.000033 
.000034 
.000033 
.000063 
.000034 

0. 

.000033 
.<H)0067 
.000033 
.00(033 
.000034 
.000033 
.000100 

0. 

.000033 
.000034 
.000100 
.000133 
.00003:i 
.000034 
.000100 
. 000233 
. 000333 
.000400 
.000600 
.000834 
.001033 
.001533 
.001707 
.001600 
.001800 
.002567 
.U00200 
.001133 
.002167 
.002300 
.002566 
.002667 
.002900 
.002333 
.003167 
.004267 
.004666 
.00.1434 
.0066 
.0100 
.0267 

Inch. 
0. 

a 

0. 

a 
a 

0. 

a 

0. 
0. 

Ifieh. 
0. 

Initial  load. 

Elastic  limit. 

• 

nestrd    under    Initial 
looil  1j  bonrs. 

1:750 
5,000 
4^250 
7.500 
8^750 
10.000 
10,230 

10,500 

10^750 
11.000 
11,250 
11,500 

ii.7:o 

12,000 
12.250 
12.500 
12.750 

0. 

1 

;:::::*:;;:;i  ":':■'-"* 

0. 

..;..; 

.   13.000 

13.230 
1^500 
13.730 
U.00O 
14.250 
li500 
14.750 
15.000 
15.250 



.000033 

.000033 

.000033 

0. 

15.500 

15.750 

lO.OGO 

14^  MO 

.000333 

.000300 

14.756 

17.000 

17.250 

17.500 
U.0O0 

.009133 

.002800 

18,500 
».000 
W,500 
20.000 
20100O 
20.500 
21,000 
21.500 
2.000 

£e.soo 

23,000 
23.500 
24.000 

. 011766 

.008633 



21.500 

25.000 

Micrometer  removed. 

1   25,500 

'  26;ooo 

;  2a.fioo 

1   27.000 

^^ 

Ultimate  strength. 
Load  at  time  of  rupture. 

21.000 

1 

... 

General  summary, 

Tni^esti«a|(th per  wiaare  inch  of  original  Beotlon pounds..  10R.uOO 

A'sstie  limit  per  equate  inch  of  original  section do....    03  OiK) 

£oQgaUoap«r  inch  after  roptare inch..    0.'l066 

2  oogation  per  inch  under  strain  at  elastic  limit do OOMOO 

K^idcljou  in  diameter  at  point  of  rapture do...         .124 

Kedielioo  in  area  a^rraptnre,  per  oentam  of  original  section 39  2 

^ovation  of  rapture 1"  from  nri'k 

S&r'*^**'?^?'^  ■■''•^ fine  granular,  dull  smoky  center 

£loagBtieoorinohaectteas ".08,  ".15,  (".  27  fractured  section) 
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TESTS   OF   lEON  AND   STE£L. 


No.  338. 

Tension  Test 
Marks  on  bar,  ^^" 
Diameter,  ''.664. 
Sectional  area,  .25  square  incb. 
Lengtb,  6". 


AppUedlonds. 

Elongation 
per  inoh. 

Snccessive 
elongation 
per  inch. 

Permanent 
set. 

SnoceasiTe 
permanent 

aet. 

TotaL 

Persqaare 
inch. 

B«mark>. 

Poundt. 
250 
1.250 
2.600 
8,750 
5,000 
6,250 
7,^00 
8,750 
10,000 
10,250 
10.500 
10,750 
11,000 
11,250 
11,500 
11.750 
12.000 
12,250 
12,500 
12.750 
13.000 
13.250 
13,500 
13,750 
14,000 
14,250 
14.500 
14,750 
15.000 
15,250 
15,500 
15,750 
16,000 
16,250 
16,600 
16,750 
17,000 
17,250 
17,500 
•18.000 
18.500 
19,000 
19,600 
20,000 
20,500 
21,000 
21,500 
22,000 
22.500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,  IKK) 
27.150 
24,900 

Poundt, 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
35,000 
40,000 
41.000 
42.000 
43,000 
44,000 
45.000 
46.000 
47,000 
48,000 
49.000 
60,000 
51.000 
52.000 
53,000 
54.000 
55,000 
56,000 
67,000 
58,000 
59.000 
60,000 
61,000 
62.000 
63,000 
64,000 
65.000 
66.000 
67.000 
68.000 
69.000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82.000 
84.000 
86.000 
88.000 
90,000 
92.000 
94.000 
96.000 
98,000 
100,000 
102.000 
104,000 
106. 000 
108. 000 
108,600 

Inch, 
0. 

.000083 
.000250 
. 000416 
.000566 
.000716 
.000883 
.001050 
.  001216 
.001250 
.001283 
.001316 
.  001350 
.001383 
.  001416 
.  001450 
.  001483 
.001516 
.001566 
.001600 
.  001633 
.001666 
.  001700 
.001733 
.  001800 
.  001816 
.001866 
.  001916 
.002033 
.002083 
.002250 
.002416 
.002666 
.  003166 
.  003566 
.003900 
.  004683 
.  0052G6 
.006000 
.007433 
.009200 
.010966 
.012916 
.014633 
.016200 
.018066 
.020283 
.022316 
.024783 
.027283 
.030366 
.033200 
.037033 
.041116 
.0483 
.0533 
.0650 
.0816 
.1000 

Inch, 
0. 

.000083 
.000167 
.  000106 
.000150 
.000150 
.000167 
.000167 
.000160 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000050 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.000018 
.000050 
.000050 
.000117 
.000050 
.000167 
.000166 
.000250 
.000500 
.000400 
.0003.34 
.000783 
.000583 
.000734 
.001433 
.001767 
.001766 
.001950 
.  001717 
.001567 
.001866 
.002217 
.002033 
.002467 
.002500 
.003083 
.002834 

.004083 

.007184 

.0050 

.0117 

.0166 

.0184 

Inch. 
0. 
0. 
0. 
0. 
0, 
0. 
0. 
0. 

a 

Inch. 
0. 

Initial  load. 

.000016 

.000016 

.000033 

.000017 

"Vooooso" 

'■'.'oooon"' 

Slaatic  limit. 

.000116 

.000066 

.001016 

.000900 

.003583 

•002567 

VlAmmAtAr  nnnffv 

Load  at  time  of  ra 

General  eummary. 

Tensile  strength  per  aqaare  inch  of  original  aection ponnda.. 

Elastic  limit  per  sanare  inch  of  original  section do  .. 

Elongation  i>er  incn  after  mpta  re ^inoh.. 

Elongation  per  inoh  under  strain  at  elastic  limit do  .. 

Bednction  in  diameter  at  point  of  mptare do 

Red  notion  in  area  after  mpture,  peroentnmof  origlniJ  section 

Position  of  mptare ".QOfr 

Character  of  broken  sorfiAce flnegrannlarj  dollspott  ".la 

Elongation  of  Inch  aectiona ".05,  ",07,  'MO,  ".12,  ".18  (".22  naotured 


TESTS   OP  lEON  AND  STEEL. 

No.  348. 

Tension  Test 
Marks  on  bar,  ^f^ 
Diameter,  "Mi. 
SeetioDal  area,  .25  sqaare  inch. 
Length,  3". 
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"se* 

SnooeasiTe 

Permanent 
set 

SacoMdTe 

permanent 

set 

Bemarks. 

TotaL 

Persqnftre 

Pounds. 
250 
1.250 
2.500 
3,750 
6.000 
6,250 
7,500 
8,750 
10,000 
10,230 
10,500 
10,750 
11,000 
11.250 
11,500 
11.750 
12,000 
12,330 
U500 
12,760 
13.000 
13,250 
13.500 
13.750 
14,000 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
80;  000 
85,000 
40,000 
41,000 
42.000 
48,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49^000 
50,000 
51,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
58,000 
60,000 
00.000 
61,000 
62,000 
63,000 
64,000 
65,000 
66.000 
67.000 
68.000 
09,000 
70,000 
72^000 
74,000 

Inek. 
0. 

.000100 
.000233 
.000866 
.000566 
.000706 
.000866 
.001000 
.001200 
.001200 
.001288 
.001266 
.001800 
.001888 
.001866 
.001400 
.001433 
.001466 
.001688 
.001566 
.001600 
.001638 
.001666 
.001700 
.001706 
.001806 
.001966 
.002066 
.002200 
.002488 
.002738 
.003233 
.003766 
.004666 
.005206 

.000066 
.007100 
.008766 
.010038 

IndL 
0. 

.000100 
.000188 
.000188 
.000200 
.000200 

! 000100 

.000184 
.000200 

a 

.000088 

.000033 
.000084 
.000088 
.000088 

.000034 
.000083 
.000033 
!000007 
.000033 
.000034 

'.000038 

.000084 

.000066 

.000100 

.000100 

.000100 

.000184 

.000283 

.000300 

.000600 

.000538 

AAosmo 
.uuuouv 

.000700 

.000784 

.000666 

.000434 

.001666 

.0012117 

Inch. 
0. 
a 
0. 
0. 
0. 
Ol 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaatiollmtt. 
Ultimate  atrenfUL 

0. 

.000066 

.000066 

.000100 

.000034 

14,250 

14,600 

14,750 

15.000 
13^250 
15.500 
15,750 
16^000 
16,250 
10.600 

17.250 
17,900 
18,000 
18;  600 

.000333 

.000238 

.002233 

.001900 

.011606     i       .001633 

1 

General  eummary, 

^^tHe  ttrength  per  square  inoh  of  original  aeotion ponnda..    74,000 

^ti« limit  per  eqnare  inch  of  originiu  section do....    66,000 

ffiQRalion  per  incn  after  mptnre inch..      0.100 

^'ttDf^tlon  per  inch  under  strain  at  elastic  limit do 001766 

^aetion  in  diameter  at  point  of  rdptare do 000 

^netion  in  area  after  roptnre,  per  oentom  of  original  aection 000 

^J%itioa  of  rnptnie T'.IO  fh)m  neck 

^**>net8r  of  bioken  nitflace,  granular,  silTery,  luater;  fraetnre  oeonrred  at  a  defective  spot  in  the 

js^etsl  eoreriag  20  per  cent,  of  the  firaotured  snrfaoe. 

^^agitldji  of  iooh  seotioiis -^ — — ^.>>.^>.m..,..^>-.  .  —  .^^ .,.,.,.  .'^01,  ".01,  ".01 


!!JTM    : 
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TESTS   OF   IRON   AND   STEEL. 


No.  404. 
Tension  Test. 
Marks  on  bar,  ^^" 
Diamoter,  ^'.564. 
Sectional  area,  .25  sqaareincb. 
Length,  6^'. 


AppUedloadB. 

BloDgatlon 
per  inch. 

Saoceasive 
elongation 
por  Inoh. 

Permanent 
aet. 

Snooeaaive 

permanent 

aet 

Total. 

Per  sqaare 
iDoh. 

Beniarlte. 

Poundt. 
250 
1.250 
2.500 
3,750 
6,000 
6,250 
7,600 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,260 
14,600 
14,760 
15,000 
15.260 
16,500 
16,750 
16,000 
16. 250 
16,500 
16,750 
17.000 
17,250 
17, 500 
18,000 
18,500 
19,000 
19,500 
20.000 
20.600 
21.000 
21.600 
22,000 
22,600 
28,000 
23.600 
24,000 
24,500 
25,000 
26,600 
26.000 
26,150 

Poundt. 
l.OUO 
6,000 
10,  OUO 
15.000 
20.000 
25,000 
80.000 
35.000 
40,  UOO 
41.000 
42.000 
43,000 
44.000 
45, 000 
40. 000 
47,000 
48,000 
49,000 
60,000 
51,000 
62,000 
63.000 
64,000 
■    65,000 
56,000 
67,000 
68,000 
69,000 
60.000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86.000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
104,600 

Inch. 
0. 

.000100 
.000267 
.000433 
.000567 
.000717 
.000900 
.001067 
.001250 
.  001207 
.001300 
.  001333 
.001367 
.001400 
.001450 
.  001467 
.001517  • 
.001550 
.001583 
.  001617 
.001650 
.001083 
.001717 
.  001707 
.001800 
.001850 
.  001917 
.  001950 
.  002017 
.002083 
.002133 
.002283 
.002467 
.002738 
.  003217 
.003550 
.004467 
.005488 
.006367 
.007983 
.009667 
.011417 
.018000 
.  014833 
.016800 
.019167 
.020867 
.  023050 
.025467 
.028633 
.031250 
.  034500 
.  038000 
.044167 
.0500 
.0583 

Inch. 
0. 

.000100 
.000167 
.000166 
.000134 
.000150 
.000183 
.000107 
.000183 
.  000017 
.000033 
.000033 
.000034 
.000033 
.  0000.M) 
.000017 
.000050 
.000033 
. 000033 
.000034 
.000033 
.000083 
.000034 
.000050 
.000033 
.000050 
.000067 
.000033 
.000067 
.000066 
.000050 
.  000100 
.000234 
.000266 
.000484 
.000333 
.000917 
.  001016 
.000884 
.  001016 
.001684 
.001760 
.001683 
.001833 
.001967 
.  002367 
. 001700 
.002183 
.002417 
.008166 
.  002617 
.003250 
.003500 
.006167 
.005833 
.0083 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000017 

Itieh. 
0. 

Initial  load. 

.000017 

.000017 

a 

.000017 

0. 



.000038 

.000016 

.000067 

.000034 

ElaaticllflBtt. 

.000583 

.000516 

.003850 

.003267 



Micrometer  remon 

1 

Ultimate  atrength. 

1          

General  summary, 

Tennile  strength  per  aqnare  inch  of  original  section ponnda.. 

Elastic  limit  per  square  inch  of  originalaection do..*.". 

Elongation  per  incn  after  rapt  are inch  " 

Elongation  per  inch  under  ntrain  at  elastic  limit do.  ..I 

Reduction  in  diameter  at  point  of  rapture do.-.l 

Reduction  in  area  after  rupture,  per  centum  of  original  section I J  * 

Ptwition  of  rupture 2".23fr< 

Character  of  brolcen  aurface,  granular,  radiatln;;  from  a  small  (tail  apot  at  circumference  of  fr 

surface. 
Elongation  of  inch  aeotlona ''.  06,  ".  06,  ".  07  ( '*.  07  ftuctnred  aection)   " 


TESTS  OF  IBON  kVD   STEEL. 


365 


No.   405. 

Tension  Test. 
Marks  on  bar,  ^^" 
Diameter,  ".Q&L 
Sectional  area,  .25  sqaare  inch. 
Length,  6". 


perlnoh. 

Saooessive 
eloDsation 
per  inch. 

Permanent 
set 

SaooesslTe 
■et. 

Bemftrks. 

Tot»L 

^\*?h^ 

Fomds. 
250 
1,250 
2.500 
3,760 
6.000 
6,250 
7,600 
8,750 
10,000 
10.250 
10,500 
10,750 
11,000 
11,250 
11.600 
11,750 
12,000 
12.250 
12.600 
12,760 
13.000 
13,250 
R600 
13^750 
14,000 

Founds, 
1.090 
6.000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48^000 
49,000 
50.000 
51,000 
62,000 
63.000 
54.000 
63,000 
56,000 
57.000 
58,000 
69,000 
60,000 
61,000 
02,000 
63,000 
64,000 
66,000 
68,000 
67,000 
68,000 
60,000 
70,000 
72,000 
74,000 
76.000 
78.000 
M,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02.000 
94,000 
06,000 
98;  000 
100,000 
102,000 
104,000 
106^000 
107,680 

Zneh. 
0. 

.000133 
.000300 
.000467 
.000600 
.000783 
.000960 
.001100 
.001283 
.001300 
.001333 
.001367 
.001400 
.001433 
.001467 
.001517 
.001550 
.001583 
.  C01617 
.001650 
.001700 
.  001717 
.001767 
.001800 
.001883 
.001933 
.001963 
.002050 
.002150 
.0023(3 
.002550 
.002800 
.  003167 
.003800 
.004483 
.004000 
.005917 
.006833 
.008000 
.009233 
. 010700 
.012383 
.014500 
.  016167 
.  018167 
. 020167 
.022467 
.024417 
.027333 
.029667 
.032717 
.036333 
.039833 
.0467 
.0538 
.0600 
,0717 
.0963 

Inch. 
0. 

.000133 
.0U0167 
•    .000107 
.000138 
.000183 
.000167 
.000150 
.000183 
.000017 
.000033 
.000034 
.000033 
.000033 
.000034 
.000050 
.000033 
.000033 
.000034 
.000033 
.000050 
.000017 
.000060 
.000033 
.000083 
.000050 
.000050 
.000067 
.000100 
.000233 
.000167 
.000250 
.000367 
.000633 
.000683 
.000417 
.001017 
.000916 
.001167 
.001233 
.001467 
.001683 
.002117 
.001667 
.002000 
.002000 
.002300 
.001950 
.002916 
.002334 
.003050 
.003616 
.003500 
.006867 
.0066 
.0067 
.0117 
.0266 

Inch. 

^000017 
.000017 
.000033 
.000033 
.000033 
.000033 
.000033 
.000033 

Inch. 
0. 

.000017 
0. 

.000016 
0. 
0. 
0. 
0. 
0. 

Initial  load. 
Elastic  limit. 

Micrometer  removed. 

Ultimate  strenfsrth.         i 
Load  at  time  of  mptnre. ; 

.000050 

.000017 

*"• 

.000050 

•  0. 

.000083 

.000033 

14,250 

14,500 
14.750 
15,000 
1^250 
1^600 
15.750 

ifl^ooo 

16.250 

lfll600 

.000233 

.000150 

.001633 

.000400 

JJS 

17,000 
17.250 
17,500 
18.000 
1^600 
19.000 
19.50O 
20.000 

.005367 

.003734 



90,600 

21.000 

21,600 

22.000 
22;  500 

23^000 

25,500 

24,000 
24.600 

25,000 

25,600 
28.000 
28,600 
26^820 
21,800 

Qmerahtummarif. 
ES«MlSjfS!5P***^^"J°S^^'°''?*"»*"«<»'ion pounds.. 

g«n»tion  per  inch  aflfrroptnre.r. inch.. 


RS«2S?^^™**l*"'»*P<>^*«'ropt«w do 

?:i^^^l^^^^^P^^P^rcentJuaotonginaUection 

nhaTa«-t#.r«f  ilUS.^*"'^' I'MSfromneck 

EleniMtiofi  ..l^?t^  sntftce isrannlar  80  per  cent.,  dull,  nmoky  center  20  per  cent 

wOTgaiJon  of  Inch  eec^loDfl ,...".08.  "  08,  ".  09.  ".  10/'.  16 (".  18  fractured  8ecUon| 


107,680 

58.000 

0.1150 

. 0019^3 

.0U4 

30.6 
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MarkiEron  bar,  ^^ 
Length,  8".972. 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 


TESTS   OP   IRON   AND   STEEL. 

No.  408. 

Compressum  Test 

[Hoop  Ac,   y' steel  B.L.iifle.1 


Applied  loads. 


TotsL 


Pounds. 
1,000 
fi,000 
10,000 
15,000 
2iO,OUO 
26,000 
80.000 
kl.OOO 
82.0U0 
83,000 
34.000 
35,00«) 
36.000 
37,000 
38,000 
SU.UOO 
40,000 
41,000 
42,000 
43, 000 
44,000 
45,000 
46,tj00 
47,000 
48,000 
49,000 
50,000 
61,000 
62.000 
63,000 
64,000 
55,000 
6«,000 
57,000 
58,000 
60,000 
60.000 
61,000 
62,000 
63,000 
64.000 
65,000 
66.000 
67.000 
68,000 
60,000 
70.000 
82,800 


Per  square 
iDcn. 


P<wndt. 
l.COO 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
81.000 
82,000 
83,000 
34,000 
35.000 
36,000 
37.000 
38,000 
89.000 
40,000 
41,000 
4A000 
43,000 
44,0U0 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
62.000 
53,000 
54,000 
55,000 
56,000 
67.000 
58,000 
59.000 
60,000 
61,000 
62,000 
63.000 
64.000 
60.000 
66,000 
67,000 
68,000 
60:000 
70,000 
82,800 


Compres- 
sion per 
incn. 


Inch. 
0. 

.000083 
.000250 
.000400 
.000567 
.000717 
.000867 


.000900 
.000933 
.001000 
.001017 
.001050 
.001083 
.001100 
.OOUfld 
.001187 
.001200 
.001233 
.  001250 
.001283 
.001333 
.001367 
.001400 
. 001433 
.001483 
.001517 
.001533 
.  001507 
.001583 
.  001650 
.001683 
.  001700 
.  001717 
.001750 
.001800 
.001850 
.001867 
.001900 
.001933 
.001983 
.002050 
.002250 
.  002400 
.  002850 
.008117 
.  003417 


tiacceesive 
compres- 
sion per 
incn. 


Pennsnent 
set. 


IndL 
0. 

.000083 
.000107 
.000150 
.000107 
.000150 
.000150 
.  000016 
.  000017 
. 000033 
.U00067 
.000017 
.000033 
.000033 
.000017 
.000033 
.000034 
.000033 
.000033 
.000017 
. 090033 
.000050 
.000034 
.000033 
.000033 
.000050 
.000034 
.000016 
.000034 
.000016 
.000067 
.000033 
.000017 
.000017 
.  O0OU33 
.000050 
.  000050 
.000017 
.000033 
.000033 
.000050 
.  000067 
.  000200 
.000150 
.  000450 
.  000267 
.  000300 


0. 

0. 

0. 

0. 

.000017 
.000017 
.000033 


.000050 


.000067 


.000083 


.000083 


.000100 


.000100 


.000133 


.001317 


Saocessive 
pormsnent 


Iwh. 


.000017 

L 

.000016 


.000017 


.000017 


.000016 


.000017 


.000033 


.001184 


Semftrks. 


Initial  kwd. 


ElMtlo  limit. 
Perceptible  deflection. 


Ultimate  strength. 


General  eummary. 

Elastio  limit  per  sqaare  inch  of  orifrinal  section poonda..       66^000 

Compression  per  inch  under  stress  at  elastic  limit ineh..    O.O0I050 

Ultimate  strength  per  sqaare  inch  of  original  section] poonda..       8L8M 

Manner  of  failare : ...triple  flexure 

l^a^imnn)  deflection  after  the  test ^^ „ lipoh..  .4$ 
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No.  409. 

Campresiicn  Test. 

[Hoop  A«  8^'  B.  L.  rifle.] 
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Marks  on  tiar,  ^^ 

Leojrth,  ".895. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 


'     AKpUadlMids. 

Compres- 

■ton  per 

inch. 

SnooeMive 

oampres- 

■ioDper 

inob. 

PermaiieDt 
set. 

SaccesalYe 

TotiL 

'-uST" 

permanent 
sot. 

RcmtfkB. 

1,000 
\600 
10^000 
15^000 
20,000 
29,000 

ao.ooo 

81,000 
82,000 

PdtNMb. 
1.000 
5,000 
10^000 
1ft,  ooo 
20,000 
29.000 
80,000 
81.000 
82.000 
83.0t0 
84.000 
85.000 
86,000 
87,000 
88.000 
80,000 
40.000 
41,000 
42,000 
43,000 
44.000 
45.000 
40.000 
47.000 
48.000 
40.000 
50,000 
51.000 
52,000 
ft3,000 
54,000 
56^000 
56.000 
57,000 
58»000 
50.000 
60,000 
01,000 
02.000 
08.000 
04,000 
6^000 
06,000 
07,000 
08,000 
60.000 
70,000 
78,400 

IndL 
0. 

.000117 
.000267 
.000438 
.000688 
.000790 
.000807 

'.000050 
.000867 
.001000 
.001033 
.001083 
.001117 
.001190 
.001183 
.001233 
.001207 
.001300 
.001333 
.001390 
.0U1383 
.  001417 
.001490 
.001483 
.001500 
.001933 
.001907 
.001600 
.001633 
.001667 
.0017  0 
.001717 
.001760 
.001800 
.001833 
.001867 
.001017 
.001067 
.002000 
.002050 
.002100 
.002107 
.002283 
.002417 
.002783 
.003288 

Inch. 
0. 

.000117 
.000150 
.000166 
.000150 
.000167 
.000U7 
.000066 
.000017 
.000017 
.000033 
.000033 
.000050 
.000034 
.000033 
.000033 
.000050 
.000034 
.000033 
.0iK)033 
.000017 
.000033 
.000034 
.000033 
.000033 
.000017 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000017 
.000033 
.OU0050 
.000033 
.000034 
.000050 
.000090 
.000033 
.000090 
.000050 
.000067 
.000116 
.000134 
.000316 
.000990 

Inch. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

i  83,000 

8i,000 

35^000 
88,000 
37.000 
8a  000 
88.000 
40.000 

0. 

0. 

41,000 

42,600 

4^000 

44,000 

49,000 
441000 
47.000 
48,000 
481000 
90.000 
51.000 

.000017 

.000017 

1 

".oooon*" 

"o." 

1 
Perceptible  deflection. 

54.000 

55,000 
1   56^800 

.000017 

0. 

57.000 

saooo 

1   50,000 

1   80.000 
1   61,000 

.000033 

.000016 

Deflection  d  i  8  appeared 

02;000 

load 

83,000 

Slaatic  limifc 

,   64.000 
<S.000 
88L000 

".*  000083' 

'".' 60665b' ■ 

87,000 

8^000 

88.000 
70,000 
78.400 

'".'001217' 

'.'661134" ' 

Ultimate  strength.           ! 

General  •ummary. 

EisatlcUmlt  per  aqaare inch  of  oriffinal  section pounds..      63,  ono 

Compression  per  inch  noder  stress  at  elasticUmit inch..  0.(H)2ui)0 

UltJiDatestreDKtb  per  square  inch  of  original  section pounda..      78,4iki 

Haoner  of  &ilare, triple  flexure 

M sximom defl^iop sAer tl)e  teat inch..  Oj) 


lyt'er^  Aoo/?  o^yj 
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No.  410. 

TenHan  Test 

Marks  on  bar,  *^" 
Diameter,  ".564. 

Sectional  area,  .25  square  inch. 
Length,  6". 


AppUed  loads. 

EloDK»tion 
per  inch. 

Saoceasive 

eloDgfttton 

per  inch. 

Snfi«eaAlvA 

Bemwks. 

ToUL 

^^sr 

P 

Poundt. 

250 

'    1.250 

2.500 

Pottndt. 
1,000 
6.000 
10.000 
15.000 
20.000 
25,000 
30.000 
35,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45.000 
46.000 
47,000 
48,000 
49,000 
60.000 
61.000 
52,000 
53.000 
54,000 
55,000 
56.000 
67,000 
58.000 
6»,030 
60.000 
61,000 
62,000 
63,000 
64.000 
65.000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82  000 
81,000 
86.000 
88,000 
90.UUO 
02,U00 
04.000 
96.0UO 
06.000 
100,000 
102,000 
103,240 

a 

.000117 

.000283 

.000450 

.000617 

.000767 

.000950 

.001100 

.001267 

.001283 

.001317 

.001350 

.001383 

.001417 

.001430 

.001483 

.001517 

.001550 

.OOtCOO 

.001650 

.001648 

.001717 

.001767 

.001833 

.001030 

.002017 

.002200 

.00-2438 

.002867 

.003*200 

.003867 

.004717 

.005717 

.006233 

.007167 

.007800 

.00(«33 

.000467 

.010767 

.012133 

.013888 

.0161.13 

.018633 

.020300 

.022250 

.024888 

.027500 

.030:«3 

.033717 

.0367 

.0433 

.0*83 

.0360 

.0633 

.0817 

.1133 

Inch, 
0. 

.000117 
.000166 
.000167 
.000167 
.000150 
.000183 
.000160 
.000167 
.000016 
.000034 
.000033 
.00003  J 
.000034 
000033 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000017 
.000017 

JimA. 
0. 

Initial  lo^ 

• 

Elastic  limit. 

1    3,750 

'    5;000 

8.230 
7.500 
8,750 
10,000 
10,250 

"■'oooon" 

0. 
0. 

10,500 

lot  750 

11,000 

11,250 
11.500 

.666617 

a 

11,750 

.000033 
.000034 
.000033 
.0000.-30 
.000050 
.00U033 

12.000 

12,250 

12,600 
12,750 

.666633 

.000016 

13.  MO 

13.230 

•    .000034 
.000030 
.000066 
.000117 
.000067 
.000183 
.0O0J33 
.000434 
.000333 
.000667 
.000850 
.001000 
.000816 
.000034 
.000633 
.000833 
.0008.14 
.001800 
.001866 
.001750 
.002350 
.002500 
.001667 
.001950 
.002633 
.00-2617 
.00-2833 
.003384 
.002983 
.0066 
.0050 
.0067 
.0083 
.0184 
.0316 

13.500 

13.750 
14.000 

.000100 

.000067 

li2S0 

liSOO 

14,750 

15,000 
lU-W 

.000917 

.000617 

lOorometer  removed. 

Ultimate  strenffth. 
Load  at  time  of  rapture. 

13^500 

15.750 

l«kOOO 

lfi.250 
16.500 

.004217 

.003300 

Wi750 

17.000 

17.250 

17.500 

18.000 

.008117 

.008900 

1^5  0 

19.0.10 

1»,500 



a),ouo 

20.500 

21,000 

'^1,500 

22.000. 

^.50J 

i<,ooo   1 

23.500 

24  000 

HS.IO 

2:,.  000 

2:..  500 

25.810 

2^900    ' 

General  summary. 
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Spfcifl 

»ardo_ 

Jr,1ll?*.?**T°*^^  P«f  squaw  inch  of  orte*lnaiVection!II.'^'.V.V .'.'.*.V.\\*.\*.'..\\".^^  108. 240 

jMtlclimitperMTuireinchoforiginarsoction do  ...    85.000 

« onRatjoo per InrliafUT rapture inch..    0  1667 

g^nz^tlon  per  Inch  under  atraln  at  elastic  limit do 001833 

Kfjucijon  in  dUmat«.r  at  point  of  rupture    do...        .134 

ijfnnetum  in  area  after  rupture,  per  centum  of  original  section 41.9 

rr,i!?*^'!:'iP*"'*    2"fromnfck 

ciarapter  of  broken  surface fpanular,  with  duH  smoky  renter 

t»*»ngatioo  of  ioeh  sectiona 'MO  (".81  fhwtured  aeotion), ".  18,  ".19,  ".14.  ",08 

8.  Ex.  36 24 
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TESTS   OF   IRON   AND   STEEL. 


No.  404. 

Tension  Test. 
Marks  on  bar,  ^^" 
Diamoter,  '^564. 
Sectional  area,  .25  sqaare  inch. 
Length,  6'^ 


Applied  ioadB. 

EloDffation 
per  inoh. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Snooessive 

permanent 

set. 

Total. 

Per  sqoare 
in  on. 

Bemarka. 

Poundt. 
250 
1,250 
2,500 
3, 750 
6.000 
6,250 
7,600 
8.750 
10,000 
10,250 
10,600 
10,750 
11,000 
11,250 
11,600 
11,750 
12,000 
12,2,W 
12,600 
12,750 
13,000 
13,250 
13, 500 
13.750 
14,000 
14,260 
14,500 
14.750 
15.000 
16.260 
15.600 
16,750 
16,000 
16.260 
16,500 
16,750 
17,000 
17,250 
17.600 
18,000 
18,600 
19,000 
19,600 
20,000 
20,600 
21,000 
21.600 
22,000 
22,600 
23,000 
23.600 
24,000 
24,500 
25.000 
25.600 
26,000 
26.150 

Poundt. 
1,000 
6,000 
10.000 
1^000 
20,000 
2:),  000 
30,000 
35,000 
40,000 
41,  000 
42,000 
43,000 
44.000 
45,000 
40.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
60.000 
61,000 
62.000 
63,000 
64,000 
65,000 
66,000 
67.000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92.000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
104,600 

Jneh, 
0. 

.000100 
.000267 
.000433 
.000567 
.000717 
.000900 
.001067 
.001250 
.  001207 
.001300 
.001333 
.  001367 
.001400 
.  001450 
.001467 
.001517  • 
.001550 
.001583 
.  001617 
.001650 
.  001083 
.  001717 
.  001767 
.001800 
.001850 
. 001917 
.001950 
.002017 
.002083 
.002138 
.002288 
.002467 
.002733 
.003217 
.003550 
.004467 
.005488 
.006367 
.007983 
.009667 
.011417 
.013000 
.014833 
.016800 
.019167 
.020867 
.023050 
.025467 
.028638 
.031250 
.034500 
.038000 
.044167 
.0500 
.0583 

Inch. 
0. 

.000100 
.000167 
.000106 
.000134 
.000150 
.000183 
.000107 
.000183 
.  000017 

.000033 
.000034 
.000033 
. 000050 
.000017 
.000050 
.000038 
.000038 
. 000034 
.000033 
.000033 
.000034 
.000050 
. 000033 
.000050 
.000067 
.000038 
.000067 
.000066 
.000050 
.000100 
. 000234 
.000266 
.000484 
.000338 
.000917 
.  001016 
.000884 
.  001616 
.001684 
.001750 
.001583 
.001833 
.001967 
.  002367 
.  001700 
.002188 
. 002417 
.003166 
.002617 
.003250 
.003500 
.006167 
.005833 
.0083 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

.000017 

Inch. 
0. 

Initial  load. 
Elastic  limit 

"Voooon* 

.000017 

a 

.000017 

0. 

.000038 

.000016 

.000067 

.000034 

.000583 

.000516 

.003860 

.003267 



1 

1 

Ultimate  strength. 

1     

General  summary. 


Elastic  limit  per  square  inch  of  orlgi  nafsection '."..'  *.*.*.  '..111* ".  II ...  do . 

Elon^tion per  incn  after  rupture inchll 


TeoAlle  strength  per  square  inch  nf  orifl:inal  section pounds       104  604 

aosn 

.002133 

.021 

&4 

i  fVom  neck 

"  fractarrd 


Elongation  per  inch  under  strain  at  elastic  limit do 

Reduction  in  diameter  at  point  of  rupture doIII 

Reduction  in  area  after  rupture,  per  centum  of  original  section ^*J 

Ptmii  ion  of  rupture 2''lj5i 

Character  of  broken  surface,  granular,  radititiu;;  from  a  small  dull  spot  at  circumference  of  i 

surface. 
Elongation  of  inch  sections., 


'.  06,  ".  06.  ".  07  ( ".  07  IVactured  seotioa).  ".  06^  ".  M 
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No.  405. 

Tension  Teat. 
Marks  on  bar,  ^^" 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Length,  6". 


perlnoh. 

Saooessive 
eloDffation 
per  inch. 

Permanent 
Bet 

SacoeMlve 

penaftneni 

aet. 

Bemarks. 

TotMl 

^"iX" 

Pamd$, 
250 
1,250 
2.500 
3,750 
5,000 
6,250 
7.500 
8.760 
10,000 
10,250 
10.500 
10,750 
11.000 
11,250 
11.500 
11.750 
12,000 
12.250 
U500 
12,750 
13,000 
13.250 
13,500 
18,750 
14.000 
14,250 

FoumdM. 
1.060 
6.000 
10.000 
15.000 
20,000 
25.000 
80.000 
85,000 
40,000 
41.000 
42.000 
43,000 
44.000 
45.000 
46.000 
47,000 
48,000 
49,000 
60,000 
51,000 
62,000 
53,000 
54,000 
65,000 
56,000 
57.000 
58,000 
59,000 
60,000 
61.000 
62.000 
63,000 
04,000 
65.000 
66.000 
67,000 
68.000 
69,000 
70,000 
72,000 
74,000 
76.000 
78.000 
M).0OO 
82,000 
84,000 
86.000 
88,000 
90,000 
93,000 
94,000 
96.000 
98,000 
100.000 
102,000 
104.600 
106^000 
107,680 

InelL 
0. 

.000183 
.000300 
.000467 
.000600 
.000783 
.000950 
.001100 
.001283 
.001300 
.001333 
.001867 
.001400 
.001488 
.001467 
.  001617 
.001550 
.001583 
.  C01617 
.001650 
.001700 
.001717 
.001767 
.001800 
.001863 
.001933 
.001983 
.002050 
.002150 
.002348 
.002550 
.002800 
.003167 
.0038(10 
.004483 
.004900 
.005917 
.006838 
.008000 
.009283 
.010700 
.012383 
.014500 
.016167 
.018167 
.020167 
.022467 
.  024417 
.027333 
.020667 
.032717 
.086333 
.039833 
.0467 
.0583 
.0600 
.0717 
.0988 

Inch. 

a 

.000133 
.0w0167 
•    .000167 
.000133 
.000183 
.000167 
.000150 
.000183 
.000017 
.000033 
.000034 
.000038 
.000038 
.000034 
.000050 
.000033 
.000033 
.000034 
.000033 
.000050 
.000017 
.000050 
.000033 
.000083 
.000050 
.000050 
.000067 
.000100 
.000233 
.000167 
.000250 
.000367 
.000633 
.000683 
.000417 
.001017 
.000916 
.001167 
.001233 
.001467 
.  001683 
.002117 
.001667 
.002000 
.002000 
.002300 
.001080 
.002916 

.003050 

.003616 

.003500 

.006867 

.0066 

.0067 

.0117 

.0266 

IndL 

.000017 
.000017 
.000033 
.000033 
.000033 
.000033 
.000033 
.000038 

Inch. 
0. 

.000017 
0. 

.000016 
0. 
0. 
0. 
0. 
0. 

Initial  load. 
Elastic  limit. 
Hicrometer  removed. 

.000050 

.000017 

.000030 

•  0. 

.000083 

.000033 

14.500 

li760 

,   15,000 
15.250 
15.500 
15,756 
16.000 
1«.250 
10.500 
16^750 
17,000 

.000233 

.000150 

.001633 

.000400 

17.250 

17,500 
U,000 
18,500 
It.  000 
19,500 
20.(100 
20.500 
21.000 
21.500 
22.000 
22,500 
23.000 
25.600 
24.000 
24.506 

.005367 

.003734 

25,000 

25.500 

aoLtoo 



20.500 

26,920 

H800 

Ultimate  strength.         > 
Load  at  time  of  rapture. ! 

Qenerahaummarif. 

KKi^to!f£5^*^'''?"u*^5^**'*»'*?*°*l"«<''i«>n pounds.. 

llMjLS^l£?r*T'*I?*"<^^<>'®*^8*««" action r.do  ... 

fflonjratton  per  inch  afl<»r  rapture,  r. inch 

R^n^S**ni***^"''^"*™»°  »*  ®i*»"o  limit  .::::::';.'.::::".'.:v.:".:::::;::'.:::::".'.v.do.y. 

R2n5IS!°*^*"®l*'"»*I»^*<>'roptnre do.... 

pJ?HSn^f«'![Si'**'"^P*'^I^'«^»^^^  

Ch.iTariro?lf.5r^'V«:^ l'M5ft«omneck 

KloomSMi  ..fSJC^-l°S^* fjannlar  80 per  cent., dull,  ftmoky  renter  20  per  cint 

*««oB«^«ni  oftncli  aeetioM ,...".08.  "  08,  ".  09.  ".  10^  ".  16 ^".  18  ftactqred  Bectlouf 


107.6e;0 

58,000 

0.1150 

. 001983 

.004 

30.6 
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TESTS   OP   IRON   AND   STEEL. 

No.  408. 

Compression  Test. 

[HoopA4,   8"BteelB.L.iifle.1 


MarkiEron  bar,  ^^ 
Length,  8".972. 
Diameter,  rM29. 
Seotional  area,  1  sqaare  inch. 


Applied  loads. 


Total. 


Powid%. 
1,000 
6,000 
10.000 
15,000 
20,  OUO 
25,000 
80,000 
kl.OOO 
32.000 
83,000 
34,000 
35,00«) 
36.000 
37,000 
38,000 
3U.000 
40,000 
41,000 
42.000 
43.  OuO 
44.000 
45.000 
46,t>00 
47,000 
48,000 
49.000 
50,000 
51.000 
52,000 
63,000 
64,000 
55,000 
6«,000 
67.000 
58.000 
69.000 
60.000 
61. 000 
62,000 
63.000 
64,000 
63.000 
66.000 
67,000 
68,000 
60.000 
70,000 
82,800 


Per  sanare 
iDcn. 


Pounda, 
1,C00 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
81,000 
32,000 
83,000 
34.000 
35,000 
36,000 
37,000 
38,  (KM) 
39,000 
40.000 
41,000 
42,000 
43,000 
44.000 
45,000 
46.000 
47.000 
48,000 
49.000 
50,000 
51,000 
5-2,000 
53,000 
54,000 
55,000 
56,000 
57,000 
68,000 
59.000 
60,000 
61,000 
62,000 
63.000 
64.000 
6o,000 
66,000 
67.000 
68.000 
69;  000 
70.000 
82,800 


Compres- 
sion per 
inch. 


Inch. 
0. 

.000083 
.000250 
.000400 
.000567 
.000717 
.000867 


.000900 
.000933 
.  001000 
.  001017 
. 001050 
.001083 
.  OOUOO 
.001133 
.001167 
.001200 
.001233 
.001250 
.001283 
.001333 
.001367 
.001400 
.001433 
.001483 
.001517 
.001533 
.  001567 
.001583 
.001650 
.001683 
.001700 
.001717 
.001750 
.001809 
.001850 
.001867 
.001900 


.001988 
.002050 
.  002250 
.002400 
.002850 
.003117 
.  003417 


l:>acce68iTe 
compres- 
sion per 
inch. 


Permanent 
set. 


Inch. 

0. 

.000083 
.000107 
.000150 
.  000167 
.000150 
.000150 
.000016 
. 000017 
. 000033 

..000067 
.000017 
.000033 
.000033 
.000017 
.  000033 
.000034 
.000033 
.000033 
.000017 
. 000033 
. 000050 
.000034 
.000033 
.000033 
.000050 
.000034 
.000016 
.000034 
.000016 
.000067 
.000033 
.000017 
.000017 
.000033 
.000050 
.  000030 
.  000017 
< 000033 
.000033 
.000050 
.  000067 
.  000200 
.000150 
.000450 
.  000267 
.  000300 


hicK 
0. 
0. 
0. 


.000017 
.000017 
.000033 


.000050 


.000067 


.000083 


.000083 


.000100 


.000100 


.000133 


.001317 


Succeasive 

permanent 

set. 


Indt. 


.000017 

I. 

.000016 


.  000017 


.000017 


.000016 


.000017 


.000033 


.001184 


Semarks. 


Initial  load. 


Elastic  limit  | 

Perceptible  deflectlcm.     i 


Ultimate  strength. 


General  mmmary, 

Elasticliraitper  sqnareinchof  orifcinal section pounds..        6Si,00t 

Compression  per  inch  under  stress  at  elastic  limit inch..     OlMSOSO 

tlltimate  strength  per  square  inch  of  ori|i^nal  section] pounds..         IBL800 

Manner  of  failure : ...triple  flexure 

^a:i^imnm  deflection  after  tbe  test t .., taieh..  .4$ 


TESTS   OF  IBON   AND   STEEL. 

No.  409. 

Compression  Test 

THoop  A«  8^'  B.  L.  rilto.] 
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Marks  on  bar,  ^^ 
Length,  ''.895. 
IMameter,  1".129. 
Sectional  area,  1  square  inch. 


Applied  kada. 

Compret- 

SacoeMive 

■ioDper 
incb. 

PermaneDt 
set. 

SaccessiTo 

ToftaL 

Trnman 

permanent 
set. 

Remarks. 

1,000 
I^OOO 

10,000 
15.000 
20.000 
25.000 
80.000 
81,000 

32;ooo 
Sooo 

34.000 

Ptmnd». 
1,000 
6,000 
10^000 
15^000 
20,000 
25,000 
80,000 
81,000 
32,000 
83,0ii0 
84,000 
86,000 
86,000 
87.000 
88.000 
80.000 
40,000 
41.000 
42.000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
40,000 
50,000 
61.000 
62.000 
53.000 
64.000 
56,000 
66,000 
67.000 
58.000 
50.000 
60.000 
61,000 
62,000 
68,000 
64>000 
66,000 
66,000 
67.000 

60.000 
70.000 
78,400 

IndL 
0. 

.000117 
.000267 
.000433 
.000688 
.000760 
.000867 
.000038 
.000950 
.000967 
.601000 
.001038 
.001083 
.001117 
.001150 
.001183 
.001233 
.001267 
.001300 
.001383 
.001350 
.001383 
.001417 
.001450 
.001483 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.0017  0 
.001717 
.001760 
.001800 
.001833 
.001867 
.001917 
.001967 
.002000 
.002050 
.002100 
.002167 
.002283 
.002417 
.002783 
.003283 

Ineh. 
0. 

.000117 
.000150 
.000166 
.000150 
.000167 
.000U7 
.000066 
.000017 
.000017 
.000033 
.000033 
.000050 
.000034 
.000033 
.000033 
.000050 
.000034 
.000033 
.0(M)033 
.000017 
.000033 
.000034 
.000033 
.000033 
.000017 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000017 
.000038 
.000050 
.000033 
.000034 
.000050 
.000050 
.000033 
.000050 
.000050 
.000067 
.000116 
.000134 
.000816 
.000550 

Inch. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  loud. 

39i.O00 

6. 

.    36.000 

87,000 
88.000 

38,000 
40,000 
41,000 
43;  060 
43,006 
44^000 
4&,000 
401000 
47,000 
48,000 
43,000 
80.660 
61.000 
6X600 
83.000 
54,000 
9A.0OO 
56^000 
67.000 

0. 

.000017 

.000017 

Perceptible  deflection. 
Deflection  d  i  s  appeared 

".'oooon" 

"6.' 

.000017 

0. 

5%  000 

1     00,000 
61,000 

.000033 

.000016 

AlOOO 

load 

08.000 

Elaatio  limit: 

•4,000 
09,000 
«6.00O 

'■.'600083' 

■".'ooooSb"" 

1 

'     07.000 

intimate  strength. 

08,000 

00.000 

76^000 
•»L400 

.001217 

.001134 

General  eummary, 

Kia«tle  limit  per  aqnara  inch  of  oiiidnal  section pounds..      63.000 

CompTeaaiofl  per  inch  wider  streM  at  elastic  limit inch..  0.»u2U0O 

Ul^uoate  strength  per  square  inch  of  orlgizialaection poandn..      78.4MU 

IULkhuct  of  fiiflnre, triple  flexure 

^axlmam deflf^ction after tl)9  teat inch..  oa 


c^erv^  A/PO/?  o/^JtJ 
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No.  410. 

Tension  Test 
Marks  on  bar^  ^^" 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Length,  6". 


Eloofffttion 
per  inch. 

Saoceasire 

.       

SaoMflsiTe 

Bsmaiks. 

1  TotaL 

Perraiutfe 
inob. 

eloDgaUon    *  «'™™"* 
p«r  inch.          "**' 

1 

Pmmdt. 

250 

1     1.250 

'     2.500 

Pounds. 
1.000 
6,000 
10.000 
15.000 
20.000 
25,000 
30,000 
35.U00 
40,000 
41,000 
42,000 
43.000 
44,000 
45.000 
46.000 
47.000 
48.000 
49.000 
60.000 
61.000 
62,000 
53.000 
54.000 
65,000 
56.000 
57.000 
58.000 
59.0X> 
60,000 
61,000 
02.000 
63.000 
64.000 
65,000 
06,000 
67.000 
08,000 
09.000 
70.000 
72,000 
74,000 
70,000 
78.000 
80,000 
82  000 
81,000 
80.000 
8.S.OO0 
OU.UOO 
92,000 
94.000 
90,000 
98.000 
100.000 
102.000 
103.240 

Inek, 

a 

.000117 
.000283 
.000450 
.000617 
■    .000767 
.000950 
.001100 
.001267 
.001283 
.  001317 
.001350 
.001383 
. 001417 
.001450 
.001483 
.001517 
.001550 
.OOIGOO 
.001650 
.001683 
.  001717 
.001767 
.001833 
.001050 
.002017 
.002200 
.002433 
.002867 
.003-200 
.003867 
.004717 
. 005717 
.006333 
.007167 
.007800 
.00««33 
.009467 
.010767 
.012133 
.013883 
.016133 
.018633 
.020300 
.022250 
.024883 
.027500 
.030:133 
.033717 
.0367 
.0433 
.0483 
.0560 
.0633 
.0817 
.1133 

Inch, 
0. 

.000117 
.000166 
.000167 
.000167 
.000150 
.000183 
.000150 
.000167 
.000016 
.000034 
.000033 
.e0003i 
.000034 
.000033 
.000033 

Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000017 
.000017 

Ineh. 
0. 
J.. 

Initial  load. 
BlMtio  limit 

3,750 

5,000 

6,230 
7.500 
8.750 
IU.000 
10,250 

'".'oooon" 

0. 
0. 

10,500 
10,750 

>    11,000 

11.250 
J1.500 
11.750 
12.000 
12,250 

.000017 

a 

.000034 
.000033 
.0000.10 
.000050 
.000033 
•    .000034 

12.500 
12,750 

.000033 

.000016 

13,000 
13,230 

13,500 
13,750 
14,000 
14,250 
14,500 
14.730 
15,000 
15.250 
35,500 
15,750 

.000050 
.000066 
.000117 
.000067 
.000183 
.000233 
.000434 
.000333 
.000667 
.000850 
.001000 
.000816 
.000634 
.000633 
.000833 

.oooai4 
.  ooisoo 

.001366 

.  001750 

.002350 

.002500 

.001667 

.001950 

.002633 

.00-2617 

.00-2833 

.003384 

.002083 

.0066 

.0050 

.0067 

.0083 

.0184 

.0316 

.000100 

.000067 

.000917 

.000817 

Micrometer  remoTed. 

Ultimate  etreoffth. 
Load  at  time  of  rapture. 

10^000 
16,256 
16.500 
16.750 

.004217 

.003300 

'    17  000 

17,230 

17,500 
13.000 

.008117 

.003800 

1*,5  0 
19  O-K) 

1U,500 

a>,ouo 

20  500 

2U000 

21,500 

22,0U0 

22,500 

r<,ooo 

23,500 
24  000 

24,SiJO 

'i-xOOO 

2.\.500 

25  810 

22,900 

General  inmrnary, 

Spreiflc  gravitv 7.8611 

Kardneiie 23.17 

T<>ii«ile  MtreDgth  per  square  inch  of  original  section ponnds..  103,240 

Elastic  limit  per  Maare  inch  of  original  section do  ...    65. 000 

Kloojcatioo per  incu  aftn- mptnre inch..    0  1667 

Elonsation  per  inch  under  strain  at  elastic  limit do 001833 

K«dncMoD  mdiamateratpointofroptare    do...        .134 

Rrdnctlon  in  area  after  mptare.  per  centum  of  original  section 41.9 

P'witionof  mptnre 2"  from  niTk 

CliarartcT  of  broken  anrfaee grannlar,  with  dull  smoky  renter 

litiogatioo  of  loch  aectiona 'MO  (".81  fhtctured  aection). ".  18.  ".19.  ".14,  ".08 

8.  Ex.  36 24t 
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TESTS  OF   IRON   AND   STEEL, 


No,  411. 
Tension  Test, 

Marks  on  bar,  ^t" 
Diameter,  ''.664. 
Sectional  area,  .25  square  inch. 
Length,  6". 


Applied  loadi. 


Total 


260 
1,250 
2,600 
8,760 
SyOOO 
0,250 
7.600 
8,760 
10,000 
10,260 
10,600 
10,760 
11,000 
11,260 
11,600 
11,760 
12,000 
12,260 
12,600 
12.760 
18,000 
18,250 
18,600 
18,750 
14,000 
14,250 
14,600 
14,760 
16,000 
16^250 
16^500 
16^760 
10^000 
10,250 
10,600 
10,750 
17,000 
17,250 
17,600 
18,000 
18.600 
19,000 
19,600 
20,000 
20,600 
21,000 
21,600 
22,000 
22.600 
23,000 
28,600 
24,000 
24,600 
26.000 
26,600 
20,000 
20,860 
28,000 


Peraqnare 


Braqni 
inoh. 


Foundt, 
1,000 
5,000 
10.000 
16.000 
20.000 
25,000 
80,000 
85.000 
40.000 
41,000 
42,000 
48,000 
44,000 
45.000 
40,000 
47,000 
48,000 
49.000 
60,000 
61.000 
62,000 
63.000 
64,000 
60.000 
60,000 
57,000 
68,000 
69.000 
00,000 
61.000 
02, 000 
03.000 
04.000 
06.000 
00,0t)0 
67.000 
08,000 
09.000 
70.000 
72,000 
74,000 
70.000 
78,000 
80,000 
82.000 
84.000 
80.000 
88.000 
90,000 
92,000 
94,000 
90,000 
98,000 
100,000 
102,000 
104,000 
106,440 


EloDcation 
per  inch. 


0. 
.000117 
.000287 
.000488 


.000750 
.000017 
.001100 
.001267 
.001288 
.001317 
.001850 
.001388 
.001417 
.001483 
.001407 
.001500 
.001688 
.001600 
.001617 
.001650 
.001700 
.001760 
.001788 
.001883 
.001938 
'.OOLXMO 
.002183 
.002350 
.002567 
.002817 
.003217 
.004017 
.004800 
.005450 
.000200 
.007283 
.007833 
.009238 
.010067 
.012233 
. 014400 
.010238 
.018400 
.020400 
.022667 
.025107 
.027833 
.030760 
.0350 
.0883 
.0450 
.0483 
.0567 
.0067 
.0817 
.1183 


Sacoeaalve 
eloneatioD  | 
per  inch. 


Perinanent 


Inch. 
0. 

.000117 
.000150 
.000106 
.000167 
.000150 
.000167 
.000183 
.000167 
.000010 


.000038 


.000034 
.000016 
.000034 
.000033 


.000007 
.000017 
.000033 


000050 
.000033 

000100 
.000050 
.000117 
.000083 
.000217 
.000217 
.000250 
.000400 
.000800 
.000788 
.000660 
.000750 
.001068 
.000650 
.001800 
.001434 
.001566 
.002167 
.001833 
.002167 
.002000 
.002267 
.002500 
.002066 
.002917 
.004250 
.0033 
.0067 
.0033 
.0084 
.0100 
.0150 
.0316 


Jneh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000083 


.000050 


.000383 


.002550 


.006617 


Snooeaalre 
permanent 


Inch. 


.000017 


.000338 


.002167 


.004067 


Bemarka. 


Initial  load. 


Elaatic  Unit 


Micrometer  removed. 


XntimftteBtieofih. 
Load  at  time  of  roptare. 


General  eummanf. 


TenaOaatnBgth  per  aqnare  inch  of  original  aeetion pounds. 

Klaatle  limit  per  aaoare  inch  of  oriicinalaection do.. 

Elongation  per  inch  after  rapture isch 

Eloncation  per  inch  nnder  strain  at  elastic  limit do. 

Redaction  in  diameter  at  point  of  rapture *. do. 

Reduction  in  area  after  ruptore,  per  centum  of  original  section 

Position  of  rapture • .......''.4 

Cliaracter  of  broken  surface granular,  wilkdallfl 

BlongaUonofinoh  sections  r.30  fractured  section) 'MtMi*'.U.".12, 


105. 44A 
&5i0(i4 
0.1567 

.toiTn 

.124 

39L2 

middle 

*kj  centM- 
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No.  412. 

TenHan  Test 
Marks  on  bar,  ^^»» 
Diameter,  '^564. 
SectioDal  area,  .25  square  inch. 

Length,  6". 


Applied  loaiSM, 


ToteL 


PawuU. 

250 

'     1.250 

,    2,500 

'     3,750 

5,000 

01250 

7,500 

8,750 

10,000 

,    10,250 

I   10,500 

H«,750 

11,000 

1I.25C 

11.500 

11,750 

12  000 

12.250 

12,500 

12.750 

13.000 

13.250 

13,500 

U.OOO 

U.2-4) 

14.500 

14,750 

IS.WIO 

15.1)0 

15.500 

15.750 

l(!,t«0 

16,2o0 

I6.5t0 

H7aO 

,  17,000 

17.230 

IT.SftO 

i^.OOO 

IS  500 

19.000 

1SI.50U 

IHWO 

20.500 

I   21.000 

21.500 

22.000 

.  22,500 

.   ZIOOO 

I  23,500 

'   24.000 

24.500 

,    25,000 

'   25,500 

'   2S.000 

i   2S.080 

!   231000 


Pounds. 
I,  WO 

10,000 
15,000 
20,G0Q 
2A.0O0 
30,000 

:^j)oo 

41,1)00 
4:^000 

il.OOO 
44,000 
4.^,000 
40,4)00 
47,000 
4^  WO 
40,000 
Ik),  000 

sioao 

52,000 
^,000 
&4,D00 
53,000 
M.04H) 
&T,OtW 
5ri.  000 
5fl.  trtO 
GO.  000 
fliOOil 
GJ.  i»bO 
6k1,IH>0 
4!4,0OO 
6J.000 
043:  0O<) 
07.  OOO 
QiH.  (100 
fUOOO 
TO.iWO 
72,0^1 
74,000 
Tfi.OOO 
7 1*.  OtlO 

^,  a«o 

8:.'.  000 
w,on(> 
iJO,  ooo 
^^D<iO 
W.OOtt 
0^.000 

ftS^OOO 
99vO(K^ 
100,000 
J02,000 
]«H,  000 

104.  aaa 


p«r  In  ell. 


JMdL 

0. 
.000133 
.OOiJSOO 
,000450 
,000000 
.  OtM>7l7 
.000017 
,001007 

.  001 2:13 

,0012eT 
.001300 
.001333 

.ooiaor 
,  oonoo 

.001433 
.001407 
.001500 
.001533 
,001583 
,001017 
,001050 
.001083 
. 001 71? 
.001750 
.0OL817 
*0O1k67 
,002017 
.01*2067 
.002233 
,  Oll"j:iDO 
.002S33 
.  003:217 
.003007 
,004117 
.Ot):^l3 
,  O05S17 
,007000 

,  U0913i 
,010350 
.  012333 
.  0145O0 

,oid5oa 

.01^)43 

.  020333 

.022800 

,025000 

*027fl00 

.031000 

,0307 

.0400 

.0450 

.o.'vn 

.QXT 
.0700 
,0000 
,1007 


Sncvenlve 


0. 
,000139 
.  (J00107 

.  ootirio 

.  LOOIW 

.ofKJin 

.Ol>OLtK) 

,  oooir»o 

,0410100 

.  Qmi>:u 
,  i)0iiori3 
,  uooo^^ 
.oyooai 

.[J00033 
.  DU0033 

.0000:14 
.yooo-^i 

.  000033 

,0OO0.'>O 

.0011034 

.  0OtiO33 

.0O0O:E3 

.  4HI0034 

,Ot'O033 

,i*0O0fl7 

.OOOO.'W 

.000150 

.OOOOfjO 

.000100 

.00OS67 

,000333 

.0O03M 

,000450 

.000750 

.000016 

,000.^84 

. 001083 

,000^33 

.001300 

,001217 

.001083 

.00^107 

,00^000 

.00lf<33 

.002000 

.002407 

^002300 

.002800 

.003200 

,0057 

.0033 

,0050 

.00(17 

,0050 

.013^ 

.0200 

.0107 


Pctmananl 


JndL 

0. 
0 
0. 

0. 
D. 
0. 
0. 
0. 
0. 


,000050 


.000050 


,000333 


,002300 


.000612 


pf^rfOfiQeiit 
vet. 


InOL 


.OOOOIT 


>  0002a 


,001007 


.004312 


EwQiArks. 


IniUAllfwd. 


Elwtia  IJisU. 


Hloraftnetor  tvmaTvd, 


Load  at  time  of  raptnre. 


General  eummary, 

J^04iiegtreii|tthpersqaareinohofori|dD*lMctioii pouodt..  104,  inw 

Elastic  limit  per  square  inch  of  original  fteotioa  do....    57,000 

£k)0{cation  per  incb  after  ruptare Inch..    0.1817 

^J''f);:ation  per  inch  under  atrain  at'elasticlimit   do  ...  .001W7 

i^'^facTinn  in  diameter  tt  point  of  rapture do  ...        .124 

|>tloctioo  in  arm  after  rapture,  per  centain  of  ori;;inal  section 89.2 

^  •mtioa  of  mptare  2".20  from  neck 

^'haracter  of  broken  aarface ■ fi^ranalar,  with  dnii  smoky  center 

Sioncationofinchaeetiona "09  ("26  fractured  section),  ".17,  ".10,  ".08,  ".06 
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TESTS   OF   IRON   AND   STEEL. 

No.  410. 

Compression  Test, 

[Hoop  B,,  8-inch  steel  B.  L.  rifle.] 


Marks  on  bar,  ^3^ 
LeDgth,  8''.990. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 


Applied  loeda. 


ToIaL 


Pounda. 
1.000 
6.000 
10,000 
15.000 
20.000 
25.000 
30,000 
31,000 
82,000 
33,000 
3»,000 
85,000 
86,000 
37,000 
38^000 
39.000 
40.000 
41,000 
42,000 
43.000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
62,000 
63.000 
64,000 
66,000 
56,000 
67,000 
68,000 
59,000 
60,000 
61,000 
62,000 
63.000 
64,000 
65.000 
66,000 
67.000 
68.000 
60.000 
70,000 
84,100 


Per  pfinaro 


PoundM. 
1,000 
5.000 
10,0(K) 
15,000 
20, 000 
25,000 
30, 000 
31,000 
82,000 
83,000 
B4.0U0 
36, 000 
36,000 
37.000 
38,000 
80,000 
40,000 
41,  000 
42,000 
43,000 
44,000 
45,000 
40,000 
47.000 
48. 01)0 
49,000 
60, 000 
51.000 
62,000 
53.000 
51,000 
55,000 
o^J,000 
57.000 
58.000 
50,000 
60,000 
61,000 
62,000 
63.000 
64,000 
65,000 
66,000 
67.000 
68,000 
69,000 
70.000 
84,100 


Blnn  per 
luca. 


Inch. 

0. 

.000100 
. 000J3i 
. 000400 
.000567 
.000.17 
.  Q008H3 
.OUOOOO 

-  .  0(10933 
.000007 
.001000 
.001033 
.001067 
.001100 
.001133 
.001107 
.  001200 

.001 2:3 

.  001207 
.001300 
.001333 
.001383 
.001417 
.001450 
.  001467 
.  001500 
.  001333 
.001567 
.001600 
.001633 
.001667 
.001700 
.001783 
.  001767 
.  001800 


.001867 
.001900 
.001950 
.002050 
.002150 
.  002267 
.002433 
.002600 
.002800 
.002933 


Saccessive 

comprea- 

eioQ  per 

inch. 


Inch. 

0. 

.000100 
.000133 
.00()167 
.000167 
.000150 
.000166 
.  000017 
.  000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.  0(0033 
.  000034 
.  000033 
.000033 
.000034 
.000033 
.000033 
.000050 
.000034 
.000033 
.000017 
.000038 
.  000033 
.000034 
.000033 
.00003:) 
.000034 
:  000033 
.000033 
.000034 
.000033 
.000033 

' .  000034 
.000033 
.000050 
.000100 
.000100 
.000117 
.000166 
.000167 
.000200 
.  000133 
.0001!0 


Pemianent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

.000017 


SuoceeaiTe 

permanent 

bet. 


Inch. 


Remarks. 


Initial  load. 


.000033 


.000050 


.000050 


.000067 


.000067 


.000300 


.000967 


.  000017 


.000016 


.000017 


.000017 


.000238 


.000667 


Elastic  limit. 
Perceptible  deflection. 

Ultimate  streDgtb. 


General  summary. 

Elastic  limit  per  square  inch  of  original  section ponnds..        61.00t 

Compression  perinch  nnder  stress  at  elastic  limit inch..     O.OOilMt 

Ultimate  strength  per  square  inch  of  original  section pounds..        84,  lOf 

Manner  of  failure triple  flexnrs 

Maximnm  deflection  after  the  test inch..  .ti 


Marks  on  bar,  ^^. 
Length,  8''.970. 
Diameter,  l'M29. 
SectloDal  area,  1  square  inch 


TESTS  OF  IRON  AND  STEEL. 

No.  411. 

Compressum  Test 

[Hoop  Bs,  8"  steel  B.  L.  rifle.] 
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Compree- 

•tor 

Sacceesfre 

compret- 

aion  per 

inch. 

Permanent 
eet. 

Snooessire 

permanent 

set. 

Semarks. 

ToUL 

PersqiiAre 

Powda! 

1,000 

6.000 

10.000 

15,000 

Poundt. 
1,000 
5^000 
10.000 
15,000 
20,000 
25,000 
80,000 
81,000 
82,000 
83.000 
34,000 
85.000 
86.000 
87.000 
38,000 
89.000 
40.000 
41.000 
42,000 
43,000 
44.000 
45,000 
46.000 
47.000 
48.000 
49,000 
50.000 
51.000 
52,000 
53.000 
54,000 
55,060 
56.000 
67.000 
58.000 
60,000 
60.000 
61,000 
62.000 
63,000 
64,000 
65,000 
66^000 
67,000 
68^000 
60.000 
70.000 
80^400 

Inch. 
0. 

.000100 
.000267 
.000433 
.000600 
.000767 
.000950 
.000967 
.001000 
.001033 
.001067 
.001083 
.001100 
.001183 
.001167 
.001200 
.001233 
.001300 
.001833 
.001367 
.001400 
.  001433 
.001467 
.001500 
.001583 
.001567 
.001600 
.001617 
.001650 
.001683 
.001717 
.001733 
.001767 
.001800 
.001838 
.001883 
..  001017 
.002033 
.002117 
.002238 

.002583 
.002767 
.003067 
.003567 
.004183 
.004850 

Inch. 
0. 

.000100 
.000167 
.000166 
.000167 
.000167 
.0001&3 
.000017 
.000033 
.000033 
.001034 
.000016 
.000017 
.000033 
.000034 
.000033 
.000033 
.000067 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000017 
.000033 
.000033 
.000034 
.000016 
.000034 
.000033 
.000033 
.000050 
.000034 
,000116 
.000084 
.000116 
.000150 
.0001.50 
.000234 
.000300 
.000500 
.000616 
.000667 

Inch. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000033 

0. 

Initial  load. 

% 

Ultimate  strength. ' 

,    20,000 

25.000 

1    80,000 

'    81,000 

'"  .000617" 
.000016 

82.000 

'    83,000 

84,000 

i    85^000 
1    38,000 

.000067 

.000034 

3?;  000 

38,000 

89,000 

40.000 
41.000 

.000083 

.000016 

42.000 

43.000 
44.000 

45>,000 
48.000 

.000083 

0. 

47.000 

4JI.A00 

4S.O0O 

50.000 
i    51,tl00 

.o66o83 

0. 

1    5(2.000 

53.000 

<    HOOO 

55,000 
56^000 

.000083. 

0. 

n.ooo 

58,000 

9B.00O 

y.000 

61,000 

.060100 

.000017 

63,000 

63.000 

64.000 
65^000 
6}  000 

r.ooo 

68,000 
60.000 

• 

.000560 

.000450 

70.000 
1    88^400 

.002683 

.002083 

1 

General  summary. 

^•tic  limit  poands,  per  equaro  inch  of  oriffinal  section not  well  defined 

^tfanate  strength  per  sqiuure  inch  of  original  section ponnds..      86,400 

J*<Baer  of  failare triple  flexnre 

^tzimam  deflection  after  the  taet inch..         .25 
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TESTS  OP  IRON  AND   STEEL. 

No.  339. 

Tension  Test. 
Marks  on  bar,  ^^ 
Diameter,  ''.664. 
Sectionskl  area,  .25  square  inch. 
Length,  6". 
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lElongation 
per  iBch. 

BnceessiTe 
elongMtion 
per  inch. 

Permaneat 
aet. 

SaccesaiTe 

aet 

Bemarka. 

ToteL 

Per  M  nan 
Inch. 

Pknnulf. 

250 

1,250 

2,500 

3,750 

5.060 

«.25tf 

7.500 

8,750 

10,000 

10,250 

10  500 

10,750 

11,000 

11.250 

11.600 

11.750 

12.000 

12.250 

12,500 

12,750 

13,000 

13.250 

13,500 

13,750 

14,000 

Pound*, 
1.000 
6.000 
10,000 
15,000 
20,000 
25^000 
80,000 
86.000 
40.000 
41,000 
42,000 
43.000 
44,000 
45,000 
40,000 
47,000 
48,000 
40,000 
50.000 
51.000 
52,0C(5 
63.000 
64,000 
55.000 
56;  000 
67.000 
58,000 
60,000 
00,000 
61,000 
0^000 

S^ooo 

64,000 
^000 
66,000 
07,000 
68.000 
09;  000 
70,000 
71«000 
72;  090 
73.000 
74.000 
75^000 
70.000 
77,000 
78,000 
70.000 
80;  000 
82,000 
84»00O 
86;  000 
88,000 

90;  000 

02.060 
94,000 
96;  000 

08;  000 

160»000 
108,000 
104,000 

106;  000 
ioe;ooo 

Inch. 
0. 

.000116 
.000283 
.000483 
.000600 
.000783 
.000900 
.001066 
.001283 
.001233 
.001266 
.001800 
.001350 
.001883 
.001416 
.001450 
.001483 
.001516 
.001550 
.001566 
.001000 
.001633 
.001666 
.001700 
.001750 
.0017S8 
.001816 
.001850 
.001888 
.001916 
.001950 
.001983 
.002050 
.602068 
.002116 
.002150 
.002216 
.002288 
.002888 
.002488 
.002633 
.002966 
.003588 

•  008806 

•  006266 

•  006400 

•  007016 
.006833 
.000888 

•  012866 

•  014866 
.016866 

•  018416 
.020500 

•  022888 

•  026700 
.028166 

ram 

.0467 

JimA. 
0. 

.000116 
.000167 
.000150 
.000167 
.000183 
.000167 
.000166 
.000167 
0. 

.000033 
.000034 
.000050 
.000088 
.000038 
.000034 
.000033 
.000033 
.000034 
.000016 
.000034 
.000038 
.000083 
.000034 
.000050 
.000038 
.000033 
.000034 
.000033 
.000083 
.000034 
.000038 
.000067 
.000083 
.000083 
.000034 
.000066 
.000067 
.000100 
.000100 
.000150 
.000383 
.000667 
.000438 
.000700 
.000600 
.001134 
.000616 
.001517 
.001350 
.002483 
.002000 
.001900 
.002150 
.002084 
.002338 
.002867 
.002466 
.002384 
.002760 
.0084 
.0038 
.0067 

JnM. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
XlaaticUmlt 

.000016 

.000016 

" 

.000033 

.000017 

.000033 

0. 

14  250 

H500 

14.760 

15.000 
15.260 

.000050 

.000017 

15^500 

15^760 

lO^OOO 

19^250 
16.500 

.000050 

Ol 

16^750 

li^OOO 

17.250 

17,500 
17,756 

.000166 

.000116 

18.009 

18.250 

18.600 

181750 
19.009 

.001466 

.001800 

19.250 

181600 

19;  756 

2((000 
20^500 

.005666 

.004100 

21.009 

21.509 

22.000 

22.609 

28,000 

^600 

H009 

24,509 

25,609 

^500 

ai^ooo 

28;  660 

27.009 

. 
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TESTS   OF   IROX   AND   STEEL. 


Applied  loadb. 

ElODgttiOD 

per  inch. 

ScicceseiTe 
eiongation 
perinch. 

Permanent 
set* 

SaooeselTe 
set 

Bemarka. 

Totel. 

Pound$. 
27.500 
28,000 
28,400 
24,600 

Per  sqiuire 
inch. 

Pounds. 
110,000 
112,000 
113,600 

Inch. 
.0533 
.06j0 
.0950 

Ineh. 
.0066 
.0117 
.0300 

Ineh. 

Ineh. 

Ultimate  Btienstli. 
Load  at  time  of  raptors. 

General  summar!/. 


RneoiflOfinnivity. 
Hardi 


lardnees . 


7.8564 

26.83 

Tensile  strength  per  square  inch  of  original  section pounds..      113,000 

Btastic  limit  per  square  inch  of  original  section do 67,uOO 

Elongation  per  inoQ  after  rupture Inch..        0.1183 

Elongation  per  inch  under  strain  at  elastic  limit do 002150 

Reduction  in  diameter  at  point  of  rupture do....  .124 

Reduction  in  area  afterrupture,  per  centum  of  original  section 3Sl2 

Position  of  rupture ''.80  from  neck 

Character  of  broken  enr^ce ^.  fine  granular,  dull  smoky  oeuter 

Elongation  of  inch  sections ".07,  ".07,  ".08,  ".  10.  ".  12  (".27  fraetured  section) 
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No.  340. 

TenHan  Test. 
Marks  on  bar,  ^  ^ 
Diameter,  ".664. 
Sectional  area,  .25  Bqaare  inch. 
Length,  6'^ 


Applied  loads. 


Appuea  lOMiB. 
-■ Elongation   ^Jl^J'^fC 


Permanent 
•et. 


Succeasive ! 
permanent  i 


Remarks. 


•  Pound$. 
250 

1,250 
'     2.500 

31750 
I  5.000 
'  0,250 
.  7,500 
'  fi;750 
I  10,000 
,  10.250 
10.500 
I  10;  750 

11.000 

11,250 

j    11,500 

'   11,750 

;   12,000 

I   12,250 

1   12;500 

12.750 

13.000 

13.250 

,    131500 

'    13,750 

'    14,000 

I  li.250 

I   14,500 

<   14,750 

15.000 

13.250 

15,500 

I   15,750 

10.000 

16,250 

\   18.500 

1    M.750 

17,000 

17,250 

.    17,500 

'    18,000 

18,500 

.   ISIMO 

I   19.500 

M.0OO 

20,500 

21,000 

21.500 

I   22.000 

I   22.500 

2a.  000 

23.500 

21,000 

21.500 

25.000 

25,500 

20.000 

26^500 

27.000 

27.500 

2i300 


Pounds. 
1,000 
5,000 
10,000 
15.000 
20.000 
25,000 
80.000 
85,000 
40.000 
41,000 
42,000 
48.000 
44,000 
4.5,000 
40.000 
47,O0J 
48.000 
40.000 
60,000 
61,000 
62.000 
63,000 
64,000 
65.000 
60.000 
57.000 
68,000 
50,000 
00,000 
01,000 
02,000 
03,000 
04,000 
66,000 
00,000 
67,000 
68,000 
69.000 
70,000 
72.000 
74,000 
76,000 
7rt,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90.000 
92.000 
94,000 
96,000 
98,000 
100,000 
102.000 
104.000 
106,000 
108,000 
110.000 


Inch. 
0. 

.000:17 
.000250 
.000417 
.000507 
.00073:1 
.000000 
.  OOlOKt 
.  001251) 
.00 1. 07 
.  001310 
.  0013:13 
.  0013U7 
.001400 
.001433 
.  001407 
.  001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.  001707 
.001800 
.001833 
.001807 
.001933 
.001983 
.002017 
.002067 
002133 
.002*207 
.OU2450 
.  002017 
.002900 
.  003217 
.003067 
.004733 
.005850 
.007833 
.000817 
.011817 
.013350 
.015333 
.017433 
.010633 
.021007 
.024483 
.027050 
.029483 
.  O33'!.'i0 


.0400 
.0467 
.0517 
.0000 
.0833 


Inch, 
0. 

.000117 
.  O0012{3 
.000167 
.009160 
.  OOiJlOO 
.000107 

.nooiKi 

. U001U7 

.000017 

.tiOOO.M 

.000033 

.(U0034 

.  00()0:» 

.000033 

.000034 

.000083 

.000033 

.000084 

.U0003J 

.000033 

.000034 

.000083 

.000038 

.000034 

.000033 

.000038 

.000034 

.000060 

.000050 

.000034 

.000050 

.000006 

.OOOl.'U 

.000183 

.0001^7 

.000283 

.000317 

.000450 

.001066 

.001117 

.001983 

.p01984 

.004800 

.001738 

.001083 

.002100 

.002400 

.001884 

.002816 

.002567 

.002483 

.002767 

.008738 

.003017 

.0067 

.0050 

.0063 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

.  000017 
.000033 
.OOOOoO 


Inch. 


.000017 
.  OOOJIO 
.000017 


Initial  load. 


.::::::::::: 

'."060607 



'"Voooosi" 

.000067 

0. 



.000083 

.000016 

.000117 

.000034 

.000250 

.000133 

*.' 661466  ' 

"".'66ii5o" 



1 

Elaatio  limit. 


Mioome^er  removed. 


Ultimate  strength.  \ 

Load  at  time  of  rapture. 


General  nummary, 

^easilestreni^  per  square  inch  of  original  section; pounds..  110.000 

naaticHmit  per  aqnare  inch  of  original  section do  ...    62,000 

KloDgation per  Inch  after  rapUire  inch..       0.11 

EMHigatioD  per  ineb  under  strain  at  elastio  limit do 002017 

KeUuction  in  diamoter  at  point  of  rupture do  ...       .  124 

Ard5iction  in  are*  mfler  rupture,  per  eentum  of  original  section 30.2 

PomtioD  of  rapture    .' 1".  20  from  neck  • 

0 baracter  of  broken  sarfk^e fine  granular,  dull  smoky  center 


JUoBgation  of  uiaib  aeetloBs., 


.".  05,  ".06,  ".  07,  ".  16  (".  23  fhictured  section),  ".  00 
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No.  349. 

Tension  Test, 
Marks  on  bar,  ^3^" 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Length,  3''. 


Applied  loads. 

Elongation 
permch. 

SnocesaiTe 
elongaUon 
perlnoh. 

Pennanent 
aet. 

SncceeatTe 

permanent 

aet. 

Tt^miM>V«. 

Total. 

Per  sqnare 
inch. 

Pound$, 
260 
1,250 
2,600 
8.750 
6.000 
6,250 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12.000 
12,250 
12,500 
12.750 
13,000 
13,250 
18,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15.000 
15,250 
15,500 
15,750 
16.000 
16.250 
18,600 
16,750 
17,000 
17.250 
17.500 
18,000 
18,500 
19.000 
19,600 
20,000 
.   20.600 
20,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25.000 
25,600 
26,000 
26,600 
27,000 
27,230 
24,250 

Poundt. 
1,000 
6.000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42. 000 
43.000 
44.000 
45,000 
48,000 
47,000 
48,000 
49,000 
60,000 
51,000 
62,000 
63,000 
64,000 
65,000 
68,000 
67,000 
68,000 
60.000 
80,000 
61,000 
62.000 
63.000 
84.000 
85.000 
88,000 
87,000 
88.000 
69,000 
70,000 
72.000 
74,000 
78.000 
78.000 
80.000 
82,000 
84,000 
86,000 
88,000 
90.000 
92.000 
94,000 
96,000 
98,000 
100.000 
102,000 
104,000 
108,000 
108,000 
108,920 

Inch. 

0. 

.000066 
.000200 
.000883 
.000538 
.000738 
.000806 
.001066 
. 001200 
:  001288 
.  001286 
.  001206 
.001300 
.  001888 
.001400 
.001433 
.001488 
.001486 
.001500 
.001533 
.001586 
.001600 
.001633 
.001700 
.001786 
.001800 
.001833 
.001866 

\  001900 
.001988 
.002038 
.002066 
.002100 
.002168 
.002300 
.002488 
.002786 
.003086 
.003800 
.005033 
.007066 
.008700 
. 010638 
.012300 
.014283 
.016300 
.018333 
.021038 
022900 
.025700 
.028866 
.032000 
.035368 
.088800 
.0487 
.0500 
.0566 
.0738 
.1000 

Inch, 

0. 

.000068 
.000184 
.000133 
.000200 
.000200 
.000138 
.000200 
.000134 
.000038 
.000083 

0. 

.000084 
.000033 
.000067 
.090038 

0. 

.000083 
.000034 
.000038 
.000088 
.000034 
.000033 
.000087 
.000066 
.000034 
.000038 
.000033 
.000034 
.000083 
.000100 
.000038 
.000084 
.000066 
.000134 
.000166 
.000300 
.000300 
.000734 
.001233 
.002033 
.001834 
.001938 
.001667 
.001938 
.002067 
.002088 
.002700 
.001867 
.002800 
.003168 
.003184 
.008380 
.003434 
.0079 
.0038 
.0086 
.0187 
.0267 

Inch, 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

XlaatioUmtt. 

Hlorometar  remored. 

UitfaDAteatnmfftii. 
Load  at  time  of  rapture. 

0. 

.000088 

.000088 

.000066 

.000088 

.000066 

0. 

.000100 

•000084 

.001386 

.001216 

....••... 

General  summary. 

Tenaflo  strength  per  square  inch  of  oriffinal  section poaaaa..     106,939 

Elastic  limit  per  saaare  inch  of  original  section do  ....      69^009 

Elongation  per  inch  aft«r  rupture ineh..      0.1697 

Elongation  per  inch  under  strain  at  elaatio  limit do  ....    .iH)ei$S 

RediictioQ  in  diameter  at  point  of  rupture do  . .124 

Reduction  in  area  after  rupture,  peroentum  of  original  seoUon -• 39. S 

Position  of  rupture ".85  from  ncok 

Character  of  broken  surface fine  granular,  dtiH  snaoky  c«nt«r 

Elongation  of  inch  sections, ".08^''.  14  ("•27  f^motoved  a«ctiMj 


C^ 


SEx  36  481 
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Applied  loads. 

EIoDfsation 
per  inch. 

Succeealve 
eloDKation 
per  looh. 

Pennaneiit 
eet 

Sacceaeive 
set. 

Bemarka. 

Toial/ 

Pernquaro 
inoli. 

Pounds. 
27,000 
27,500 
27,790 
24.500 

Pounds. 
108. 000 
no,  000 
111,160 

.    Inch. 
.  05:i3 

Inch. 

.  QU50!li 

Inch. 

Inch. 

1 

.0007        1      .0134 

.  13U0          .  <mi 

1 

Ultimate  atreagth. 
Load  at  time  of  ruptare. 

1 

General  summary.     , 

Tensile  atreofcth  per  aqnare  inch  of  orit^iaal  seotion ponnds. .      Ill,  160 

Blasticliiuit  per  sqaaro inch  of  original  section do 7U,ut)u 

Elonjration  per  inch  after  rupture  inch..       0.  i:i<H) 

E'ODuaiiitu  |)er  inch  under  strain  at  elAHtic  limit do  ...      .OO'iliO) 

Kediiction  mdiameterat  point  of  rupture do .124 

Kfd  uctiuii  in  area  af ler  rupture,  per  centum  of  oriiiinal  seotion 3a  'J 

Poiittionof  lupture  ".65  from  neck 

Character  of  broken  service fine  granular,  dull  smoky  center 

Siongation  of  inch  seotlona ^ ".09,  ".00  (".27  fractured  sect  ion) 


JToojp  SB  ^ 


SEx3t4ll 
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No.  330. 
Tension  Test 
Marks  on  bar,  *i^ 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Length,  6". 


Applied  loads. 


Total. 


i  Pounds. 

I  250 
lt2S0 

I     2.500 

,  3.750 
5,000 

I  fl^250 
7,500 
8.7ii0 
10,000 
10.250 
10,500 
10,790 
11,000 
11.230 
11,500 
11.750 
12,000 
12,250 
l-i,  ."SOO 
12,750 
13.  (>00 
13.250 
13,500 
13,750 
14,000 
li,250 
14,500 
14,750 

15.250 
la.5o0 
15,750 
141,(00 
16,250 
16,500 
16,750 
17,000 
17,250 
17,500 
16.000 
18.500 
19.000 
19,500 
20.000 
20.500 
21,000 
21.500 
22,000 
22,500 
23.000 
23,500 
24,000 
24.600 
25.000 
23,500 
25,720 
21,500 


in».«.44y»,   Sacoea»ive ,  •p^™..^^^* '  Sacceseive 


,  T™:?r«ir     eloncttHoi 
Perwiuaw    Pwtoch.      perinch. 
iDch.       '  ' 


Bemarks. 


Pounds. 
1,000 
A,  000 
10,000 
15,000 
20,  000 
25,000 
30.000 
85.0U0 
40,000 
41,000 
42,000 
43,000 
44,000 
4.^  000 
4«,000 
47.000 
48,000 
49.000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
56.000 
67.000 
58,000 
50.000 
60,000 
01,000 
62.000 
63,000 
64,000 
65,000 
66,000 
67.000 
68,000 
69,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
83,000 
84,100 
86,000 
88.000 
90.000 
9i,000 
94.000 
06.000 
98.000 
100.000 
102,000 
102.ftM) 


Ineh. 

a 

.oooirjo 

.000317 
.000450 
.000567 
.000738 
.  0009(>0 
.  001083 
.001250 
.001267 
.001300 
.001367 
.001383 
.  001417 
.001467 
.001483 
.001500 
.001533 
.001600 
.001617 
.0U1650 
.001683 
.001717 
.001750 
.001833 
.001867 
.001900 
.001017 
.002000 
.002083 
.  002250 
.002417 
.002833 
.003283 
. 003000 
.004783 
.  00.^783 
.  0067C0 
.008033 
.009317 

.oisoai 

.01:^867 
.Ol.'WW 
.  018433 
.020000 

.o2:muo 

.02.'>9:i3 

.028033 

.  032200 

.035700 

.0400 

.0133 

.0517 

.0617 

.0800 

.1050 


Inch. 
0. 
0. 
0. 
0. 
0 

.000017 


Inch. 


InltUl  load. 


.000017 


•I 


Inch, 
0. 

.000190 
,000167 
.000133 
.000117 
.000166 
.000167 
.000183 
.000167 
.000017 
.000033 
.000067 
.000016 
.000034 
.000050 
.000016 
.000017 
.000033 
.OOWHil 
. 000017 
.000033 
.000033 
.000034 
.00OU33 
.000083 
.0OU034 

. 0O0U33   

.0OUOI7     t ,  Elaatiolimit 


. 1 00017 
.000017 
.000017 

0. 

0. 
0. 

:::::::::::::::::::"" 

.000050 

.000083 

".'bocwf  1  ".oooon" 



.000083 

.ooCoiS 



... 

.0000f<3 

.000083 

.000167 

.000167 

.000416 

.0410450 

.000617 

.000883 

.001000 

. 000917 

.001333 

.001284 

. 002766 

.0«'1784 

.002000 

.  002.506 

.  00J367 

.002600 

.002533 

. 002700 

.  0<i39G7 

. 001500 

.0043 

.0033 

.0084 

.0100 

.01H3 

.  0250 


.000167 


.000084 


.001117 


.000050 


.005117 


.00430<r 


Micromctor  remoTed. 


I  Ultimate  utreDcth. 
Load  at  time  of  rupture. 


General  summary, 

T«Dailo  Rtrrofsth  per  square  inch  of  orlffioal  section pounds. . 

Elastic  I.mit  per  aaaare  inch  of  original  section   do  ... 

lll«n«rat ion  ptT  incD  after  rupture inch.. 

>.l<>n.:.ttiiiop«r  inch  under  strain  at  elastic  limit do  ... 

KMiuction  in  diameter  at  point  of  nipture do 

RfNiuction  in  area  after  rupture,  per  centum  of  original  section 

I'oniikm  of  rupture ".40  \'\\m\  middle 

Character  of  broken  wnrface' fine  granular,  60  per  cent. :  dnlLsmolcv  spot,  40  p< 

KloDgatioo  of  inch  sectiona ".  07.  ".06. ".  10  (".  34  fractured  section), " 


102.880 

59,000 

0  1400 

.  001017 

.154 

47.2 

of  stem 

•rent. 

U".13 
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TESTS   OF   IRON   AND   STEEL. 


Ko.  331. 

Tension  Test 
Marks  4on  bar,  ^f* 
Diameter,  ''.664. 
Sectional  area,  .25  square  inch. 
Length,  6". 


Applied  lojidii. 

ptr  Inch. 

vloHeAtioii 
per  locli. 

set. 

pettnmnQnt 

Remtrkm^ 

TuUL 

•- 
Per  iaiuu-e 

Foundt 

i**Ba 

2,500 

tt7iO 
5,000 
Bs250 
7,  5u0 
8,750 
10.000 
}Q,20a 
10,500 
10,  750 
H.ooo 
11,^} 
11,500 
11,750 
12,000 
12.  ioit 
12,  fiOO 

12,  750 
13,000 

13,  25l* 
13,  TiOO 

13,  750 

14,  OOU 

j4,rroa 

14.750 
15^  000 

15.S00 
15,750 
10,000 
1«,250 
Itt,  soo 
10,  750 
17,000 
17,  2:9) 
17.  500 
19,000 
1H,500    ' 

mooo 

10,500 
20, 000 

20,  &00 
21,000 
ai.fMkO 
22.000 
22,  .''jOO 
23,000 
23,500 
24,000 
24,500 
25.000 
25,  500 
211,  000 

JO,  no 

22. 550 

Pounds, 
1,000 
5,000 
10,000 
15.000 
20,a4H» 
£5,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40.000 
47,000 
49,  000 
40.000 
50.000 
51,000 
52.  000 
53,000 
54.000 
f.1,  000 

^0. 000 

t]7,  000 
5t(,  000 
5!),  000 

no.  000 

01,000 

62.  000 

m.  000 

64,  000 

65,000 

Ofl,ODO    ; 

67.000 

6^000 

00,000 

70,  000 

72,000 

74,000 

76,000 

7ft,  000 

«0,000 

^2.000 

B4,000 

«6,0<»0 

ea,ooo 

00,000 
02,  (KIO 
04,000 
011,000 
99,  000 
100.000 
102,  000 
101.  000 
104,440 

0. 

,000083 
.  000233 
,  0011307 
,000533 
. 0O0OO7 
,  00O>t33 
.  Dili  007 
.00119:^ 
,0OU^<3 
.0012.33 
. U01207 
,00K)O0 
.001333 
,(101350 
.001400 
.001433 
.001407 
,001:100 
,001533 
.001567 
.OOLOOO 
.OOlOUi 
.0010417 
.  0017,13 
.001707 
,0olKOO 
.OiUBiiO 
, 0O1017 
,  OO'JOOO 
. 0U2093 
.  002250 
,  002417 
.  002tt33 
,  O032t'0 
,  OO-lOi^O 
,0O.UM7 

.oor-&o7 

.  0O73O0 
,009717 
.011017 
.  012017 
.  0H'J33 
.017133 
.010407 
,021^33 
.  024093 
.  027307 
,020500 
.033333 
,03flfla7 
,  041200 
.  i)H]im 
,  053rt33 
,  0IMj,7 

,ose7 

.  lO.'iO 

Inch. 
0. 

.O0O0R3 
.000150 
.000134 
.  0001 00 
,  000134 
.000160 

,  oo02:t4 

.000110 
0. 

.ooooso 
.  oiiou:^ 

.  000(^113 
.  000033 

,  ouOon 

.000<>50 
.  Ot^HX)33 
,0000m 

.  0000:^3 

.000033 
,000(^34 
.000033 
,000033 
,  Oorjo34 
.000000 
.  000034 
.000033 
.000050 
.000067 
.O0O0it3 
.0000i*3 
.000167 
.000107 
.  000410 
.   .000367 
.00<M*50 
.Oil]  107 
.  0007:10 
.001333 
.001417 
,002:100 
,  UO10OO 
.  002010 
.  0022IJO 
.  002rE34 
.  002360 
.  or2250 

.002133 
,003^:t3 
.003334 
,0045^ 

.ooMtr 

.ooeoos 

.013107 
.  0-200 
,01B3 


0. 
0, 
0. 
0. 

a 
0. 
a 
0. 

.000017 

IfuA. 
0, 

InLtMlokd. 

.•OOOIT 

.000017 

0. 

'"'.*  600083" 

"".obooii" 

.000050 

,000017 

.DOOO^ 

.000033 

-000717 

,000634 

.004707 

,  004050 

Load  t  ttiueof  raptnxv. 

-- 

General  summary, 

8peci6c  gravity 

HardnoM '. !'.!1!1'*'.'* 

Tenailo  Rtreoctb  per  nqiiarp  inch  of  origiQal  scctioD poonda  ' 

Elastic  limit  per  so iinro  iuoh  of  ori^ioal  Boction do .  . " ' 

Elongatioo  per  Inch  after  rupture incb 

Elonjmtion  per  inch  untler  «>nrain  at  elastic  limit .'!.do. . 

Kedoction  in  diameter  at  point  of  rapture !!..*.  do 

Kednction  in  area  after  rupture,  per  centum  of  origi  nal  section  '.."........ 

Position  of  rupture ".sb'froiii  ioi*idi- of  Mtrm 

(nmracter  of  hroken  surfare...  flno  prannlar.  trith  a  small  dull  spot  near  tb«  .nit*^ 

ElougaitionofinchsecUous ".08,  ".12  (".28  fractured  seotloo) /Ma,  «  10,"  ee 


7.  Mfll 

22.90 

lot.  44^1 

59.000 

0.  1317 

.  onsK'w* 

.  V.M 


TESTS   OP  IBON  AND   STEEL. 
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No.  328. 

Ten9um  Teat. 
Marks  on  bar,  ^^ 
Diameter,  ''.564. 
Sectional  area,  .25  square  incli. 
Length,  3''. 


AppUed  iMid*. 


Totid. 


Per 


rtooue 
inoh. 


BloDffmtioii 
perlncb. 


SaceeasiTe 
elongation 
per  inch. 


Permanent 


Sooceflaive 
permanent 


Bemarkt. 


PMMUb. 

2S0 

1,250 

2,500 

8.750 

SpOOO 

8.230 

7,500 

8^750 

10.000 

10.250 

10.500 

10^750 

11,000 

11.250 

11,500 

11«750 

12;  000 

12,250 

,    12.500 

!    12.750 

U^OOO 

13,250 

22.900 

'  14»000 
14.250 
14,500 
14,750 

;  15.000 
15.350 

I  15^500 
15.750 

,  ifliooo 

1C^250 
'    10,500 

10^750 
i    17.000 

17,250 
,  17.500 
I    18,000 

14500 

10,000 
,  18^500 
t   20^000 

I  21.000 
I  21,600 
22,000 
22»MO 
23^000 
23,900 
24.000 
24.600 
25.080 
29<.50O 
25^740 
22;  400 


Pousidt. 

1,000 
6^000 
10;  000 
15,000 
20,000 
25,000 
30,000 
85.000 
40.000 
41.000 
42,000 
43,000 
44.000 
45.000 
40.000 
47.000 
48.000 
40,000 
60,000 
61,000 
62,000 
53.000 
64,000 
65.000 
66,000 
67.000 
58*000 
50,000 
00,000 
61,000 
02.000 
03.000 
04,000 
05*000 
06,000 
67.000 
68;  000 
60.000 
70,000 
72.000 
74,000 
76*000 
78,000 
80.000 
82.000 
84,000 
80,000 
08,000 
90,000 
02^000 
94,000 
00,000 
96,000 
100,000 

102;  000 

102;  980 


IndL 
0. 

.000067 
.000200 
.000367 
.000500 
.000667 
.000767 
.000867 
.001100 
.001133 
.001200 
.001283 
.001267 
.001800 
.001883 
.001833 
.001367 
.001400 
.001438 
.001483 
.001467 
.001600 
.001507 
.001683 
.001667 
.001700 
.001800 
.001967 
.002283 
.002633 


Inch, 
0. 

.000067 
.000133 
.000167 
.000133 
.000167 
.000100 
.000200 
.000133 
.000033 
.000067 
.000033 
.000034 
.000033 
.000083 

0. 

.000034 
.000033 
.000033 

0. 


Inch. 


Inch, 


Initial  load. 


.000033 
.000067 
.000066 
.000034 


.000033 


.000038 


Elastic  limit. 


.004033 
.004733 
.005433 
.006067 
.007083 
.007933 
.008967 
.  010267 
.011533 
.013533 
.015733 
.017967 
.019900 
.022683 


.027733 
.001133 
.034633 
.088367 
.043607 
.04W67 
.066400 


.1200 


.000100 
.000167 
.000266 
.000300 
.000500 
.001000 
.000700 
.000700 
.000684 
.000966 
.000900 
.001034 
.001300 
.001266 
.002000 
.002200 
.002234 
.001983 
.002733 
.002600 
.002500 
.003400 
.003.100 
.003734 
.005300 
.005800 
.005933 
.011467 
.031438 
.0317 


.000367 


.000834 


.003133 


.002766 


.007600 


.004407 


Micrometer  removed. 

Ultimate  etrengtb. 
Load  at  time  of  mptare. 


General  summary, 

TeuOe  strmisih  per  fl<[iiare  inch  of  original  section ponnda..    102,960 

ElMtio  Unult  per  sqoare  inch  of  original  section do —      57,000 

noDfimtlon  per  inen  after  mptnre  ^ inch..      0.1933 

Ileai^tion  perlncb  under  strain  at  elastic  limit do 001700 

Sedoctioa  in  dlMDOter  at  point  of  rupture do    .  .134 

Bednelion  in  aren  after  rapture,  per  centum  of  original  section 41.9 

PnsiUoo  of  raptore  .--...   - ;•••••  VAi;"i. ".65  from  neck 

<  >haracterof  broken  anrfaoo fluo  (rrannlar,  60  per  cent. ;  dnll  flraoky  center,  40  per  cent. 

KlonsatiODof  tnclioecUons.,,., , k--  1 ".15,." J3  C'.30 fracttuied  section^ 
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No.  329. 
Tension  Test. 
Marks  on  bar,  ^^ 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
Lenffth,  3''. 


Applied  loads. 


Total. 


Pound9. 
2oO 
1.250 
2,500 
3.750 
5,000 
6. 250 
7,500 
8,  750 
10.000 
10, 250 
10,  500 
10,  750 
11,000 
n,'J50 
1I,5U0 
11,750 
12.000 
12,250 
12.500 
12,750 
1«,000 
13,  250 
1  «,500 
i:i.750 
14,000 
1 1. 250 
14,500 
14.750 
15.000 
1\  250 
15,  500 
15. 750 
10.  0.^0 
10, 250 
10,500 
10. 7."i0 
17,000 
17,  2:»o 
17,590 
18.000 
18,500 
10.000 
10.500 
2(».  000 
20,  500 
21,000 
21,500 
22, 000 

22,  5t'0 

23,  000 
23.  5U0 
2».00() 
24,500 

25,000 

21,200 


Per  sqaare 
incD. 


Poundi. 
1,000 
5.000 
10.000 
16,000 
20,000 
25.000 
30,  000 
35.000 
40.000 
41,000 
4J,000 
43,000 
44,000 
45,000 

46,  OUO 

47,  000 
48.000 
40,000 
60,0(K) 
51.000 
62,000 
63,  000 
64,000 
55,000 
&0.000 
57.000 
68.000 
50,  OUO 
60,000 
61,000 
62.000 
0:i.  000 
6t,000 
65.000 
G6.000 
67,000 
6H,  000 
60.  (>00 
70, 000 
7J,  000 
74,  000 
70. 000 
78. 0.)0 
80. 000 
82,000 
84,000 
86,000 
88. 000 
00.000 
02,000 
0t,000 
06.  (MM) 
08,000 

100, 000 1 


Elongation 
permch. 


Inch. 
0. 

.000133 
.  000 -'67 
.000400 
.000507 
.  000733 
. 0JO8G7 
.001031 
. 001200 
. 001200 
. 001233 
.  001207 
.00  300 
. 001333 
.001400 
. 0014G7 
.001407 
.001500 
.001507 
.OOIGOO 
.  001007 
. 001700 
.(K)17G7 
.00-867 
.  OOJOUO 
.002133 
.  00.M67 
.  00J800 
.  003433 
.  004033 
. 005200 
.005600 
.006467 
.  007533 
.  008  ;33 
.  O00.»00 
.  010267 
.011100 
. 012233 
.013833 
.  016 J67 
.018533 
. 020933 
.023400 
.  026200 
.  0:'8767 
.  032033 
.  035200 
.03«?533 
. 044533 
.050200 
.058533 
. 070687 
.002000 
.1150 


Saccessive 
elongation 
per  inch. 


Inch, 

0. 

.000133 
.000134 
.000133 
.000167 
.000106 
.000134 
.  000166 
.000167 

0. 

.000033 
.000034 
.000033 
.  000033 
.000067 
.000007 

0. 
.000033 
.000007 
.  000033 
.000007 
.  000033 
. O0U0G7 
.  0  0100 
.000133 
.  000133 
.O0OJ34 
.  000333 
.  O0OG33 
.OOOGOO 
.  001 1G7 
.  000400 
.000867 
.001066 
.000800 
,  000867 
.  001067 

.ooo-as 

.vol 133 
.001  OUO 
.O0J434 
.002266 
. OU2400 
.  002467 
.  002800 
.002567 
. 003206 
.  003107 
.  003333 
.006000 
.005667 
.008338 
.012134 
.  021333 
.0230 


Permanent 
set. 


Inch. 


.000033 


.000067 


.000100 


.  000200 


Successive 

permanent 

sot. 


Inch. 


Remarks. 


Initial  load. 


.000033 


.000100 


.  001467 


.005200 


.009633 


.001267 


.003733 


.004433 


Elastic  limit 


Micrometer  remored.      ' 
Ultimate  stren^h. 
Load  at  tinne  of  raptorr. 


General  sHmmary. 

Tensile  strenffth  per  sqnare  inch  of  original  section .....'ponnda..  100,  i>< 

Eldittic  limit  per  Houaro  inch  of  original  section do h\.y^ 

Elon;;ntion  pprincli  nfror  rapture inch..     0  iTr.! 

Eioncation  per  inch  uudor  strain  at  clastic  limit ...'.  do   ...  .  00l't»; 

JRed  uct  Ion  in  (liamoti'r  at  point  of  rupture --   do 15^ 

Tveduct ion  in  area  ufter  rupture,  i>er  centum  of  original  section  - 41 

Position  of  rupture    "8ofroraoi»l 

(Jhar.u  tor  of  l>rokcn  surface flno  granular,  40  per  cent ;  dull  nmoky  center.  6«  rnr  ««  n' 

£luu;:ation  of  inch  sections ,  .rf- ",0J,  ".  12  ("•  32  f i*act  urcd  eojliou 


C^ 


SExa6  481 


TESTS  OF  IRON  AND  STEEL. 


385 


No.  342. 
Ten9um  Test 
Marks  on  bar,  ^f' 
Diameter,  ^'.564. 
Sectional  area,  .25  square  inch. 
Length,  G''. 


Applied  loads. 


ToUL 


Per 


rsqnare 
in«li.  . 


EHonnUoii 
permch. 


Sacceaslve 
elongation 
per  inch. 


Permanent 
set. 


Sacceaslve 

permanent 

set. 


Bemarks. 


PowmIs. 
250 
1,2S0 
3,600 
a.  730 
K,000 
8.2S0 
7,500 
8,750 
10,000 
10,250 
10.500 
10,750 
11,000 
11,250 
11,500 
U,750 
13;  000 
12,250 
12.500 
12,750 
13,000 
13,250 
13,500 
13.750 
14,000 
14,250 
14,500 
Ii7fi0 
15^000 
15^250 
15,500 
1^750 
10.000 
16,250 
10.500 
10,750 
17.000 
17,250 
17.500 
1^000 
18.500 
19.000 
19,500 
20.000 
20,500 
21,000 
21,500 
22.000 
22,500 
23.000 
2^500 
34.000 
24,500 
25,000 
25^500 
2^000 
28,600 
27,000 
27,450 
24,400 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
33.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
48,000 
47.000 
48,000 
49,000 
60,000 
51,000 
53,00Q 
63.000 
54,000 
66,000 
68,000 
67,000 
58,000 
50,OCO 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
68.000 
84.000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
£8.000 
88,00^ 
90,000 
92,000 
04,000 
96;  000 
98.000 
100,000 
102,000 
101,000 
106,000 
106,000 
100,800 


Inch. 
0. 

.000133 
.0003U0 
.000400 
.000016 
.000733 
.000900 
.001083 
.  001250 
.001266 
.001316 
.031333 
.001366 
.001400 
.001433 
.001466 
.001500 
.001538 
.001583 
.001633 
.001066 
.001700 
.001733 
.001766 
.  001816 
.001850 
.001883 
.  001916 
.002050 
.002150 
.002483 
.00.866 
. 003483 
.004150 
.004733 
.005150 
.005900 
.006483 
.007633 
.008733 
.  010400 
.012116 
.013416 
.015266 
.017083 
.018516 
.020350 
.022700 
.  024983 
.027388 


.032483 


.040000 

.0433 

.0500 

.0550 

.0667 

.0916 


Inch. 
0. 

.000133 
.U00IG7 
.000IC6 
.000150 
.000117 
.  0U0167 
.000183 
.  000167 
.000016 
. 000U50 
.000017 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000050 
.000050 
.000033 
.000034 
.000033 
.0000.33 
.000050 
.000034 
.000033 
.000033 
.000134 
.000100 
.000333 
.000383 
.0OU617 
.000667 
.000383 
.000417 
.000750 
.000583 
.001150 
.001100 
.001667 
.001716 
.001300 
.001850 
.001817 
.001433 
.002034 
.  002150 
.002283 
.032400 
.002450 
.002650 
.004183 
.003334 
.0033 
.0067 
.0050 
.0117 
.0249 


Inch, 


Ineh, 


Initial  load. 


.000033 
.000050 
.00OU5O 


.000033 
.000017 


.000088 


.000016 


.000063 


.000017 


.000100 


.000017 


.000150 


.000030 


.001883 


.001733 


.005017 


.003134 


Elastio  limit. 


Micrometer  remoTed. 


Ultimate  streni^h.  i 

Load  at  time  of  rupture.' 


General  summary, 

Teosfle  rtrenisth  per  square  inch  of  original  section pounds  .    109,800 

Blaade  limit  per  Muare  inch  of  original  section do  ...      59.0(0 

Eloogalioii per incn after mptore inch..         o  IJ 

Kloogation  per  Inch  under  strain  at  elastic  limit do OOlOiO 

Reduction  in  dianieter  at  point  of  mpture do  ...         .114 

Bednction  in  ares  after  rupture,  per  centum  of  original  section .30.4 

Postdoo  of  roptare ".85  from  neck 

Character  of  Dfoken  surface fine  granular,  dull  smoky  center 

Btoogationof  inch  sections ".08,  ".08,  ".07,  ",P0.  "44  (".36  fractureU  pcvtjon) 

S.  Ex.  36 25 
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TESTS    OF    IRON   AND    STEEL, 

No.  382. 

Compression  Test 


Marks  on  bar,^^* 

Length,  S"M. 

Diameter,  r'.132. 

Sectional  area,  1.007  square  inches. 


AppUed  loAdi. 

Compres* 
aion  per 

Total. 

Persqaare 
inch. 

inch. 

Povndt. 

Pounds. 

Inch. 

J.  007 

1,000 

0. 

6,085 

5,000 

.000117 

:0,070 

10,000 

.000250 

15,105 

15,000 

.000400 

20, 140 

20,000 

.  000550 

26,175 

25,000 

. 000738 

80.210 

80,000 

.000883 

81,217 

81,000 

. 000050 

83,224 

82. 000 

. 000983 

83,231 

83.000 

.001017 

84.288 

34.000 

.001050 

85,245 

85,000 

.001083 

86,252 

80,000 

.001117 

87,259 

87,000 

.001150 

88,266 

88,000 

.001183 

89,273 

30,000 

.001217 

40.280 

40,000 

.001250 

41.287 

41,000 

.0U1283 

42.204 

42.000 

.001317 

43.801 

43,000 

.001350 

44,808 

44,000 

.001383 

45,815 

45,000 

.001417 

46,822 

46,000 

. 001467 

47,829 

47,000 

.001600 

48,836 

48,000 

.001533 

40,848 

49.000 

.001567 

50,850 

50,000 

.001617 

61.857 

51,000 

.001683 

52,864 

59,000 

.0017(10 

53,371 

53,000 

.001733 

54.878 

54.000 

.001767 

65,885 

55,000 

.OOlbOO 

56,892 

56,000 

.001817 

57,899 

57,000 

.001850 

68,406 

68,000 

.001883 

50.418 

69,000 

.  001917 

60,420 

60.000 

.001967 

61.427 

61,000 

.002500 

62,434 

62,000 

.003150 

63,441 

63,000 

. 004017 

64,448 

64,000 

.005000 

65,455 

65.000 

.006050 

66.462 

66.000 

.007033 

67.469 

67,000 

.0C77G7 

68.476 

68,000 

.008833 

69,488 

60,000 

.010100 

70,490 

70,000 

.  012017 

Saccessive 

compres- 

Bion  per 

incD. 


Inch. 
0. 

.000117 
.000183 
. 000150 
.000150 
.  000183 
. 000150 
.000067 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.  000034 
.000033 
. 000033 
.000034 
.000033 
.  000033 
.  000034 
.000050 
.000033 
.000033 
.000034 
. 000050 
.000066 
.000017 
.000033 
.000034 
.  OOU033 
.000017 
.000033 
.000033 
.000034 
.000050 
.000533 
.000650 
.000860 
.  000983 
.001050 
.000083 
.  000734 
. 001066 
.001267 
.  001917 


Permanent 
set. 


iTUh. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000017 


.000017 


.000017 


.000017 


.000017 


.000050 


.003700 


Sncceaaive 

permanent 

set. 


Ineh. 


.000017 


.000088 


.003650 


Bemarka. 


Initial  load. 


Perceptible  defleotion. 


Elastio  limit 


.005138 


Testdiaoontinaed. 


General  summary. 

Elaaticlimit  per  aqnare  inch  of  original  section poonda..    60.000 

Compression  per  inch  nnder  streas  at  elaatlo  limit inch..  0.001M7 

Permanent  deflection  at  middle ,,.,, ".04 


^       y^JiiT 

» 

T 

ss 

?" 

D^^ 

^ 

n^j>^ 

-*■ 

// 

*-y^a- 

cJit>«*cz>3*T^^*"  A^j^,  «^ 

-^CTrx. 

e>ki:^  <|rC<ce . 
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TESTS   OF   IRON  AND   STEEL. 


Appliedloada. 

Elonfration 
per  inch. 

Sncoeaaive 
elongation 
per  inch. 

Permanent 
set. 

Sncceaaive 

permanent 

set. 

Remarks. 

TotaL 

Per  square 
incn. 

Ponnd. 
28,000 
28,500 
28.790 
25,200 

Pound. 
112,000 
114.000 
115,160 

Inch. 

0.0600 

.0750 

.1017 

Inch. 

0.0067 

.0150 

.0267 

Inch, 

Inch, 

• 

Ultimate  streneth. 
Load  at  time  of  mptnre. 

General  summary. 

Tensile  strenjzth  per  square  inch  of  original  section ponnds..    115,100 

Elastic  limit  per  square  inch  of  originaTsection do —     66,000 

Elongation  per  incn  after  rapture inch..     0.1367 

Elongation  per  inch  under  strain  at  elastic  limit do.,,.    .0i)2066 

Heductioniu  diameter  at  point  of  ruptnre do 124 

Reduction  in  area  after  rupture,  per  centum  of  original  section S9.'2 

Position  of  rupture VMOfromnecli 

Character  of  broken  surface fine  granular,  dull,  smoky  center 

Elongation  of  inch  sections ".09,  'MO,  'MO,  ".10  <"  24  fractured  section).  'MO 


TESTS   OP   IRON  AND   STEEL. 

No.  381. 

OompresHon  !test 
Marks  on  bar,  ^^ 
Length,  8".965. 
Diameter,  l'M32. 
Sectional  area,  1.007  square  inch. 
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Applied  loBdB. 

Compres* 

sionper 

Inob. 

Saoceesive 

compres- 

Bionper 

inch. 

Mt. 

Sacc688ive 

permaDont 

set. 

Remarks. 

TotaL 

Persqxtare 
inch. 

Poundi. 

1.007 
6.035 
10,070 
1M05 
20.140 
25,175 
30.210 
31,217 
82,224 
33.231 
34,238 
35,245 
36,252 
37.230 
38.206 
38,273 
40,280 
41.287 
42,294 

FotuMLi. 
1,000 
5,000 
lO.OOO 
15,000 
20.000 
25.000 
30,000 
3I.0O0 
32,000 
33.000 
34,000 
35,000 
36,000 
87.000 
86,000 
38,000 
40,000 
41.000 
42,000 
43.000 
44,000 
45.000 
46,000 
47,000 
48.000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56.000 
57,000 
58,000 
50,000 
60,000 
61.000 
62,000 
63,000 
04,000 
05,000 
68,000 
67,000 
68.000 
60,000 
70.000 

Inch. 
0. 

.000150 
.000300 
.000467 
.000633 
.000800 
.000983 
.001017 
.001050 
.001100 
.001117 
.001150 
.001200 
.001233 
.001267 
.001317 
.001367 
.001367 
.001400 
.001450 
.001500 
.001533 
.  001550 
.001583 
.  001650 
.001700 
.O0U50 
.  001783 
.  001817 
.001817 
.001867 
.001000 
.001933 
.001967 
.002000 
. 00?050 
.002100 
.0021») 
.002217 
.002283 
.002367 
.002500 
.002700 
.003033 
.003967 
.004667 
.006200 

Inch. 
0. 

.000150 
.000150 
.000167 
.000166 
.  0O014t7 
.000183 
,000034 
.000033 
.OOOOfO 
.000017 
.000033 
.000050 
.000033 
.000034 
.000050 
.000050 

0. 
.000033 
.000050 
.00(1050 
.000033 
.000017 
.000033 
. 000067 
.000050 
.000050 
.000033 
.000034 

0. 

.000050 
.000033 
.000033 
.000034 
.000033 
.000(150 
.000050 
.000083 
.000034 
.000066 
.000084 
.000133 
.000200 
.000833 
.000934 
.000700 
.001538 

Inch, 
0. 
0. 

.000033 
.000033 
.000033 
.000050 
.000067 

Inch, 
0. 

"".'000633" 
0. 
0. 

.000017 
.000017 

Initial  load. 
Perceptible  deflection. 

Xlasticlimit. 
Testdlsoontinaed. 

.000067 

0. 

.000083 

.000016 

13,30: 

44,308 

45,815 
4«^322 

.000083 

0. 

47.329 

48,336 

49,343 

50,350 
51,357 
52.364 
a.  871 
54,878 
55.385 
56,392 
57,399 
58,406 
99,413 
tt.420 

«.4r 

62,434 

.000083 

0. 

.  000100 

.000017 

.000117 

.000017 

63,441 

64.448 

B.455 
•8.462 
67,469 
9B.476 
08.483 
76,490 

.000267 

.000150 

.003600 

.003333 

General  summary, 

Qtttic  limit  per  aqnare  inch  of  original  section poands..       60.000 

C«inptesBion  per  inch  nnder  stress  at  elastic  limit inch..    0.002100 

The  deflection  of  the  bar  observed  under  38,000  pounds  per  square 
inch  increased  as  the  pressure  was  increased,  but  nearly  recovered  it« 
straightness  when  the  loads  were  released,  till  a  pressure  exceeding 
60,000  pounds  per  square  inch  had  been  applied.    ^ 

The  permauent  deflection  at  the  middle  at  the  close  of  the  test  was  ''.03. 


390 


TEStS    OF   IRON   AND   STEEL. 


No.  343. 

Tension  Test. 
Marks  on  bar,  ^  p« 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
Length,  6". 


Applied  loads. 


Total. 


Poundi. 
230 
1,250 
2.600 
8,750 
6,000 
0,250 
7.600 
8,730 
10,000 
10,250 
10.600 
10,750 
11,000 
11,250 
11.500 
11,750 
12,000 
12.250 
12,600 
12,750 
13,000 
13,250 
13,fi00 
18,750 
14.000 
14, 250 
14,600 
14,750 
16.000 
15.250 
15.500 
15,750 
16,000 
18,250 
16.600 
16,750 
17,000 
17,250 
17,600 
18,000 
18,600 
19,000 
19,500 
20,000 
20,500 
21,000 
21,600 
22,000 
22.600 
23,000 
23,500 
24,000 
24,500 
26,000 
26,600 
20.000 
26,500 
27,000 
27,500 
27.000 
24,951 


Per  square 
inch. 


PoundM. 
1,000 
6,000 
•  10,000 
16,000 
20,000 
25,000 
80.000 
85,000 
40,  AM) 
41.000 
42, 000 
43,000 
44,000 
45, 000 
46,000 
47, 000 
48,000 
49.000 
60,000 
61.000 
52.000 
63,000 
64.000 
55,000 
60,000 
67,000 
68,000 
59.000 
60,000 
61,000 
62.000 
63.000 
64,000 
63.000 
66.000 
67,000 
68,000 
69.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
81,000 
86.000 
88,000 
90,000 
92.000 
94.000 
96.000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
110,000 
111.  600 


filonsation 
per  inch. 


Inch, 
3. 

.000083 
.000250 
.000416 
.000566 
.000700 
.000866 
.001138 
.  0Q12W) 
.001233 
.  001266 
.  001300 
.001333 
.0013G6 
.001416 
.001450 
.001483 
.001516 
.  001550 
.001583 
.  001616 
.  001633 
.001606 
.  001700 
.  001750 
.  001783 
. 001816 
.001850 
.001883 
.001083 
.0020  J  6 
.002083 
.003133 
.003700 
.004433 


.005883 
.006333 


.008300 

.009833 

.011616 

. 013083 

.  014783 

.  016250 

.017050 

.  019800 

.  021700 

.  023783 

.025950 

.028500 

.031166 

.034783 

.038333 

.0417 

.0467 

.0517 

.0600 

.0733 

.1067 


Sucoessive 
elongation 
per  inch. 


Inch. 
0. 

.000083 
.000167 
.000160 
.000150 
.000134 
.000166 
.  000267 
.000067 
.000038 
.000033 
.000034 
.000033 
.000033 
.000050 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000017 
.  000033 
.000034 
.  000050 
.000063 
.  000033 
.000034 
.000033 
.  000100 
.000033 
.000067 
.001050 
.000567 
.000733 
.001400 
.  002050 
.000450 
.000650 
.  001317 
.  001538 
. 001783 
.001467 
.001700 
.001467 
.001700 
.001850 
.001900 
.002083 
.002f67 
.002550 
.002666 
.003617 
.003550 
. 003367 
.0050 
.0050 
.0083 
.0133 
.0334 


Permanent 
set 


Inch. 
0. 
0. 
0. 
a 
0. 
0. 
0. 
0. 

.000016 


.000050 


.000060 


.000050 


.000066 


.001500 


.004500 


Successive 

permanent 

set 


Inch. 


.000016 


.000034 


.000016 


.001434 


.003000 


Remarks. 


Italtialload. 


Xlastlo  limit. 


ICioTometvr  rsmored. 


Ultimate  strength. 
Load  at  time  ofrnpUiTe. 


General  summary. 

Tensile  strength  per  square  inch  of  orii^nal  section pounds..  111,600 

Elastic  limit  per  square  in#  of  original  section do....    60,000 

Elongation  per  incn  after  rapture inoh..    0.1433 

Elongation  per  inch  under  strain  at  elastic  limit do ^^^ 

Reduction  in  diameter  at  point  of  rupture do 124 

Reduction  in  area  after  rupture,  per  centum  of  original  section 39  1 

Position  of  rupture • 1'*.50  from  neck 

Character  of  broken  surface fine  granular.  dnU  smoky  center 

Btongatton  of  inch  sectiona ".09,  'MO,  'MS,  'M4  (" .80  fkaotnrad  Metion).  'MS 
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No.  344. 
Tension  Test. 
Marks  on  bar,  ^^ 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Length,  6". 


EloDgation 
p«rliioh. 

elongation 
per  Inch. 

1 

ToteL 

Per  M  nan 

inflL 

Permanent  pemanent 
■"•^              ,  set. 

1 

Kemarka. 

i 

Poimdf. 

250 

1,250 

21500 

3.750 

6.000 

fl^2S0 

7,500' 

8,750 

10.000 

10,250 

10,500 

10^750 

11,000 

11,250 

11,500 

11,750 

12.000 

F<nmd9, 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
60.000 
51,000 
52,000 
63.000 
64,000 
55,000 
66,000 
57,000 
58,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64.000 
65.000 
66L00O 
67.000 
68,000 
69.000 
70.000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
02,000 
94,000 
96,000 
98.000 
100.  OOO 
102,000 
104,000 
1061000 

loa^ooo 

116^000 
112,006 
118^440 

Jnek. 
0. 

.000116 
.000283 
.000438 
.000583 
.000738 
.000016 
.001083 
.001250 
.001266 
.001300 
.001888 
.001366 
.001400 
.001433 
.001466 
.001516 
.001550 
.001583 
.001616 
.001650 
.001683 
.001716 
.001750 
.001816 
.001850 
.001883 
.001916 
.001960 
.001983 
.002033 
.002066 
.002116 
.002216 
.002450 
.002950 
.006616 
.004283 
.006116 
.606800 
.007883 
.000688 
.010783 
.012466 
.013983 
.015638 
.017166 
.019500 
.021888 
.023166 
.025838 
.087866 
.000800 

.'0888 
.0417 
.0488 
.0517 
.0617 
.0788 
.0960 

Inch. 
0. 

.000116 
.000167 
.000150 
.000150 
.000150 
.000183 
.000167 
.000167 
.000016 
.000034 
.000633 
.000033 
.000034 
.000033 
.000033 
.000050 
.000034 
.000033 
.000033 
.000034 
.000033 

.000034 

.000066 

.000034 

.000033 

.000033 

.000034 

.000033 

.000050 

.000038 

.000050 

.000100 

.000234 

.000500 

.000666 

.000617 

.000883 

.001184 

.001533 

.001850 

.001100 

: 001683 

.001517 

.001650 

.001533 

.002334 

.001833 

.001833 

.002167 

.002538 

.002084 

.008000 

.0045 

.0034 

.0066 

.0084 

.0100 

.0116 

.0217 

Inch. 

0. 

0. 

0. 

.000016 
.000016 
.000033 
.000050 
.000066 
.000066 

Inch. 

1 
Initial  load. 



.000016 

0. 
.000017 
.000017 
.  000016 

0. 

.000066 

0. 

'  U;256 

ulsoo 

1  1%790 

.000100 

.000034 

U^OOO 

13^250 

13^500 

13,750 
HOOO 
14.250 
14.500 
14.750 
U^OOO 
15^290 
15^500 
15,750 
U^OOO 
16,250 
11,900 
U1750 

17,256 
17,500 

.000100 

0. 

.000116 

.000016 

• 

1 
SlMtlo  limit. 

' 

.000200 

.000084 

UkOOO 

Ub506 



S^ooo 

11^500 



801  too 

nsoo 

21,000 

1  21,500 

1  2%M0 

1  2a;9fi6 

23.006 

a.  600 

9i,m 

1  H.960 

1  ^066 

Micrometer  removed. 

25^600 

5«w 

IS 

TTltimHte  etrenetb. 
Load  at  time  or  ruptare. 

281000 

^m 

25^606 

-.  General  summary, 

^fweatvength  per  aqoare  inch  of  orijrinal  section poonds..    118,440 

Attstle liaitt  per  aaoare  inch  of  original  section do  ...      64,000 

gragatlon  per  Inch  aaer  rnptare inch..      0.1183 

I^Oittoii  per  inch  nnder  strain  at  elastic  limit do 002110 

^oednn  in  diameter  at  point  of  mptnre do 114 

5*°.'f"*"J"*"»»f'«™Ptore,  per  oentnm  of  original  section 30.4 

^itMmofmptaTO 1".45  from  neck 

tbfincter  of  broken  snrfaoe fineeranalar,  dull  smoky  center 

iUOBfttiOB  of  Indb  MCtiona ".08,  ".08,  ".09,  ".10  (''.26  fractured  sections),  ".10 
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Marks  on  bar,   1^2 
Diameter,  '^564. 
Sectional  area,  .25  sqaare  inch. 
Length,  6'^ 


No.  332. 
Tension  Test. 

[Trunnion  hoop  8''  steel,  B.  L.  Rifle.] 


AppUed  loads. 

Elongation 
per  inch. 

Saccessive 
elonnition 
per  inch. 

Permanent 
set. 

Snccessive 

permanent 

sot 

Bemarks. 

Total. 

Per  sonare 
inch. 

Pifundt. 

250 

1.250 

2,600 

8,750 

5,(00 

6,250 

6,500 

6,750 

7,000 

7,250 

7.600 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9.250 

9,500 

9,750 

10,000 

10,250 

10,500. 

10,760 

11,000 

11,260 

11,600 

11,760 

12,000 

12,260 

12, 100 

12,750 

13.000 

13,260 

13,600 

13,750 

14,000 

14,260 

14,600 

14,760 

15,000 

15,600 

16.000 

16,600 

17,000 

17,500 

18,000 

18,600 

19.000 

19,600 

20,000 

20,600 

21,000 

21,600 

22,000 

22,600 

23,000 

23,030 

19,100 

Pounds. 
1,000 
6,000 
10.000 
15,000 
20,000 
25.000 
26,000 
27.000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
85,000 
86.000 
87,000 
88,000 
39,000 
40,000 
41,000 
42.000 
43.000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,0P0 
60,CtOO 
61.000 
62,000 
63,000 
64,000 
65.000 
66,000 
67,000 
68.000 
69,000 
60,000 
62,000 
64,000 
66,000- 
68.000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88.000 
90.000 
92,000 
92,120 

Inch. 
0. 

.000083 
.000233 
.000383 
.000550 
.000800 
000833 
.000883 
.000966 
.001050  • 
.001100 
.001106 
.001233 
.001300 
. 001400 
. 001433 
. 001483 
. 001550 
.001650 
.001716 
.001866 
.001966 
.002066 
.  002166 
.002400 
.002600 
.002866 
.003066 
.003533 
.003983 
.004760 
.005033 
.005700 
.006283 
.007000 
.007550 
.  008266 
.008900 
.009750 
.010650 
.011716 
.013150 
.015166 
.017866 
.020100 
.022433 
.024883 
.027650 
.  031650 
.0350 
.0383 
.0450 
.0517 
.0583 
.0667 
.0833 
.1150 
.1283 

Inch. 
0. 

.000083 

.000150 

.000150 

.  000167 

.  0002.-0 

.  0C»0033 

.000050 

.000083 

.000084 

.000050 

.  000066 

.0{K)067 

.000067 

.000100 

.000033 

.  000050 

.000067 

.000100 

.000066 

.  OOOloO 

.  000100 

.  000100 

.000100 

. 000234 

.000200 

.000266 

.000200 

.000467 

.  000450 

.000767 

.  000283 

.0U0667 

.000583 

.000717 

.000550 

.000716 

.000634 

.000850 

.000900 

.001066 

.001434 

.002016 

.002700 

.002234 

.002338 

.002450 

.002767 

.004000 

.003350 

.0038 

.0067 

.00b7 

.0066 

.0084 

.0166 

.0317 

.0133 

Inch. 
0. 
0. 
0. 
0. 
0. 

.000116 

Inch. 
0. 

Initial  load. 

Micrometer  reaioved. 

Ultimate  Btranstlu 
Load  at  time  of  rapture. 

.000116 

.000233 

.000117 

.000416 

.000183 

.000600 

.000184 

.001150 

.000550 

.003016 

.001860 

.005533 

.002517 

.009400 

.008867 

General  summary. 

Tensile  strength  per  sqaare  inch  of  oricinal  section pounds.. 

Elastic  limit  per  sqaare  inch  of  original  section  do   ... 

Elongation  per  incn  after  rapture iucb. 

Elongation  per  inch  under  strnin  at  elastic  limit do 

Rednction  in  diameter  at  point  of  raptare do..*. 

Redaction  in  area  after  rupture,  per  ceutam  of  original  section -.....".'. 

Position  of  rapture ".VVfkxrai  Uv— 

Character  of  brolcen  surface fine  silky;  oiii>Jaha,nMl  ^^ 

Elongation  of  inch  sections ".07, 'Ml,  Ml.  M4,  ".18  (".U  ft'aeta^>ed  mc^ 


TESTS   OF   IRON  AND   STEEL. 


3i)ii 


No.  333. 
Tension  Test 

iXrannlon  hoops,  8^'  stoel  B.  L.  Blile.i 

Marks  on  bar,  *  Jjj^ 

Diameter,  ^'.564. 

Sectional  area,  .25  sqaare  inch. 


perinoh. 

SacoeasiTe 
elonsation 
perinch. 

Permanent 
•et. 

Saoceasive 

permanent 

•et. 

Semarke. 

TotiL 

PerMuara 
inch. 

PoiMift. 
250 
1,290 
2,500 
8,750 
51O0O 
8^250 
5,600 
6,750 

0;ooo 

6,250 

6,600 

8,750 

•    7,000 

7,250 

7,600 

7,750 

8^000 

8,290 

8.900 

8^750 

9,000 

9^250 

8^600 

8^750 

10,000 

10,250 

10,500 

10.750 

11.000 

11,280 

11.500 

11,750 

12,000 

12,290 

1^500 

12,750 

13,000 

13,250 

13,500 

18,790 

14,000 

H2B0 

14,500 

14.790 

1^000 

14500 

18,000 

18^900 

17.000 

17,500 

Povndi, 
1,000 
6,000 
10,000 
15,000 
20,000 
21.000 
22,000 
28.000 
24,000 
25^000 
26,000 
27,000 
28,000 
29.000 
80,000 
31.000 
32.000 
33,000 
84.000 
85,000 
30,000 
87,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45^000 
46^000 
47,000 
48,000 
49,000 
50,000 
61,000 
52.000 
63,000 
64,000 
56,000 
66,000 
67.000 
68,000 
50,000 
60,000 
02,000 
04,000 
68,000 
08,000 
70,000 
72,000 
74,000 
70^000 
78.800 
80.000 
82.000 
84.000 
80,000 
88,000 
90,000 
91.900 

JndL 

a 

.000083 
.000250 
.000416 
.000583 
.000566 
.000583 
.000638 
.000683 
.000733 
.000783 
.000833 
.0008(98 

!  001000 

.001050 
.001133 
.001166 
.001216 
.001816 
.001366 
.001400 
.001483 
.001516 
.001650 
.001750 
.001883 
.002000 
.002150 
.002233 
.002510 
.002683 
.003133 
.008500 
.004566 
.004850 
.005238 
.006050 

!007066 

.007816 

.008516 

.009466 

.010016 

.011133 

.013000 

.015500 

.017100 

.019916 

.022366 

.025133 

.027000 

.031400 

.033566 

.039650 

.0433 

.0500 

.0583 

.0683 

.0867 

.1300 

Ineh. 

a 

.000083 
.000167 
.000166 
.000117 
.000038 
.000017 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000067 
.000050 
.000083 
.000033 
.000050 
.000100 
.000050 
.000034 
.000083 
.000033 
.000134 
.000100 
.000183 
.000117 
.000150 
.000083 
.000283 
.000167 
.000450 
.000367 
.001066 
.0002^4 
.000383 
.000817 
.000516 
.000500 
.000750 
.000700 
.000950 
.000.550 
.001117 
.001867 
.002500 
.001600 
.002816 
.002450 
.002707 

.003500 

.002166 

.000084 

.008650 

.0067 

.0083 

.0100 

.0184 

.0433 

Itteh. 

a 

0. 
0. 
0. 
0. 

Inch. 

a 

Initial  load. 
Probable  elaatle  limit 

lOorometer  removed. 

Ultimate  strength. 
Load  at  time  of  mptnre. 

•  000050 

.000050 

, 

.000150 

.000100 

.000316 

.000166 

.000488 

.000167 

.000850 

.000307 

...... ...... 

.002860 

.002016 

.005166 

.002300 

.009066 

.003900 

18,000 

18,900 

19LO0O 

19L90O 

20^000 

28^500 
21,000 
21,080 
22;000 

a;  000 

19,400 

General  summary, 

TeneUe atrvnictli  per  aqowe inch  of  orlKinal  aeotion ponnds..      91,960 

EbwUcUmit  per  eqiuiTe  inch  of  original  Motion ! do...     40,000 

Elongation  per  Inon  after  mptnre t , inch..      0.1783 

£loogation  per  inch  nnder  strain  at  elasticllmit do  ...    .001650 

ISedaetloiiindlJsmeteratpointof  mptnre do 174 

Redoetloii  In  are*  aftermptnre,  per  oentnmof  original  section 52.2 

PoifttloB  of  niptore 2".25  from  middle  of  stein 

Character  of  broken  sarfaoe fine.  siHlv;  cap-ahaped  ends 

EloogatleB  of  Incb sections ".08, 'Ml,  ".14,  ".26  (."37  fractured  section),  ".12 
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TESTS   OF  IKON   AND   STEEL. 


Marks  on  bar,  ^^i^R 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


No.  334. 
Tension  Test 

f  Tmnnon  hoop,  8"  B.  L.  Bifle.] 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 
permanent 

set. 

Bemarks. 

TotaL 

Per  square 

iDCh. 

Pounds. 
250 
1,250 
2,500 
8,750 
5,000 
6,250 
5,500 
5,750 
6,000 
6,250 
6.500 
6.750 
7,000 
7,250 
7,500 
7,750 
8,000 
8.250 
8,600 
8,750 
0,000 
9,250 
9,500 
9,750 
10.000 
10,250 
10, 500 
10,760 
11.000 
11,250 
11,600 
11,750 
12.000 
12,250 
12.600 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15.500 
16.000 
16.500 
17,000 
17,500 
18, 000 
18.  500 
19,000 
17,000 

Pounds. 
1,000 
5,000 
10, 000 
16,000 
20. 000 
21, 000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30, 000 
81,000 
82,000 
83.000 
84,000 
85. 000 
86.000 
87.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47, 000 
48.000 
49,000 
60.000 
51.000 
62,000 

5:j,ooo 

54.0U0 
65.000 
56.000 
67.000 
58,000 
69,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70. 000 
72,000 
74.000 
76.000 

Inch, 
0. 

.000116 
.000283 
.000416 
.000583 
.000600 
.  000G50 
.000683 
.000766 
.000833 
.  000933 
.  001016 
.001100 
.001250 
.001333 
.001450 
.001633 
.  001733 
.001966 
.002133 
.002466 
. 002683 
.003183 
.003633 
.004850 
.005300 
.005966 
.006633 
.007633 
.  008416 
.009550 
.010483 
.011883 
.012583 
.014050 
.015066 
.016500 
.0ir250 
.  018!;16 
.  020333 
.022233 
.  023638 
.:2054O0 
.2(/T200 
.029300 
.033700 
.038233 
.014200 
.051466 
.058533 
.0733 
.  0R8:i 
.1350 

Inch. 
0. 

.000116 
. 000167 
.  000133 
.  000167 
. 000017 
. 000050 
. 000033 
.000083 
.  000067 
.000100 
.000083 
.000084 
.000150 
.  000083 
.000117 
.000183 
.000100 
.  000233 
.000167 
.000333 
.  000217 
.  000500 
.000450 
.001217 
.  000150 
.000666 
.000667 
.001000 
.  000783 
.  001134 
.  000933 
.001400 
.000700 
.001467 
.001016 
.001434 
.000750 
.001666 
.001417 
.001900 
. 001400 
.001767 
.001800 
.002100 
.004400 
.  004533 
.005967 
. 007266 
. 007067 
.014767 
.0150 
.0467 

Inch. 
0. 

Inch, 
0. 

Initial  load. 
Probable  elaatioHntt. 

Micrometer  ranoTed. 

intimate  stransth. 
Load  at  time  of  rapture. 

.  000016 

.000016 



.000133 

.000U7 

.000466 

.000883 

I 

i 

.001083 

.000617 

.003516 

.000489 

*  "•"""• 

.006883 

.003317 

.012233 

.005400 

.018333 

.006100 

.027016 

.008683 

^  General  summary, 

.Specific  gravity 7.8685 

'Hardness l«.9l 


TeoHile  strength  per  square  inch  of  original  section  .*.  .poundal '. 

Elastic  limit  per  saoare  inch  of  original  section .['....  .do. .  1  \ 

Elongation  per  inch  after  rupture J  J. .Inch.. 

Elongntion  per  inch  under  8t4*ain  nt  elastic  limit ."!".do..,!* 

Keduction  in  diameter  at  point  of  rupture !!r!!!."!do!!I! 

Reduction  in  area  after  rupture,  per  centum  of  original  section * "         47. 3 

Position  of  rupture '\"66  iiwn  middle  of  stem 

Character  of  broken  surface,  dull  silky  center  60  per  cent. ;  fine  granular  at  circumference  40  per  cent. 

Surface  of  bar  has  mottled  appearance. 
Elongation  of  inch  sections ".15,  ".20  (".43,  fhMstared  section),  ".11.  ".09,  ".04 


6,000 

80.000 

a  1733 

001333 

.154 


4r                 /7St^ 

V 

T 

s>> 

Oo» 

D^-5» 

\ 

Us:b^ 

* 

iJlf>ecZ73^^rTtri  SJ^^,  «^ 

-A^orrt.  Z>u^  i^r>Lce, . 

SEx36  49t 


TESTS  OP  IRON  AND   STEEL. 
No.  406. 
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Marks  on  bar,  o" 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Length,  3". 


Tennan  TesL 


Applied  IomIs. 


TotaL 


I 


'  Fomd», 

i         250 

1.250 

I      2,500 

8,750 

i      5,000 

I      0.250 

7,600 

I      8,750 

i    10.000 

'    10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12,250 

12,500 

12.750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14.500 

14,750 

15,000 

15,500 

10,000 

18,500 

17,000 

17,500 

18,000 

le^soo 

19,000 
10,500 
20,000 
20,500 
21,000 
21,500 
22.000 
22.500 
23,000 


Per  sqtiaxe 
inoh. 


1,000 
5,000 
10,000 
15^000 
20,000 
25,000 
80,000 
85^000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40.000 
60,000 
51,000 
52,000 
53,000 
54,000 
55,000 
50,000 
57,000 
58.000 
59,000 
00,000 
02,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92;  000 


ElOBCatlOK 

permoh. 


IfUih. 


.000200 


.000467 
.000667 
.000883 
.000033 
.001133 
.001167 
.001200 
.001233 
.001267 
.001300 
.001338 
.001367 
.001483 
.001467 
.001667 
.001783 
.001800 


.002800 
.003900 
.004400 
.005000 
.006507 
.007767 


.012067 
.015233 
.017000 
.019367 
.021333 
.084733 


.040900 
.044687 


.061000 


.116667 


SncoessWe 
eloneatioD 
perlncfau 


0. 

.000067 
.000133 
.000167 
.000100 
.000200 
.000166 
.000100 
.000200 
.000034 
.000083 
.000038 
.000034 
.000033 
.000038 
.000034 
.000066 
.000034 
.000200 
.000066 
.000067 
.000233 
.000300 
.000467 
.001100 
.000500 
.001500 
.000067 
.031200 
.001866 
.002434 
.003166 
.001767 
.002367 
.001966 
.003400 
.002800 
.003800 
.003767 
.006300 
.003767 
.006166 
.010167 
.015667 
.04000a 


Permanent 
sec 


IneK 


.000100 


.001100 


.005633 


SncoeasWe 

pennanent 

set. 


Inch. 


.000100 


.001000 


.004533 


Bemarks. 


Initial  load. 


Blastio  limit. 


Ultimate  strength. 


General  summary. 

Speeifie  gnrity 78606 

HdLidnem 18.78 

TeDsileatrengtli  per  square  inoh  of  orifcinalBeotion pounds..       92,000 

Elsstie  limit  per  square  inch  of  originu  section do 52,000 

KUmjEation  per  inch  after  rupture inch..        0. 1400 

Hongatieo  per  inch  under  strain  at  elastlt  limit do 001800 

Kedactienin  diameter  at  point  of  rapture do .074 

Beduetion  in  area  after  rupture,  per  centum  of  original  section 24. 6 

Position  of  rapture 1".  10  from  neck 

Chsrscter  of  broken  surfSsce.  Une  granular;  dull  spot  at  circumference,  where  the  fractured  surface 

Cm*  ia  obliqne  to  the  axisoi  thespecimen. 
EkmgatSon  of  inch  sections (".16  fractured  section^, ''.  17,  ".19 
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TESTS   OF   IRON   AND   STEEL. 

No.  407. 

Tension  Test 


Marks,  ®f" 

Diameter,  '^564, 

Sectional  area,  .25  square  inch. 

Length,  3'^ 


Applied  loads. 


TotaL 


Pounds. 
250 
1,250 
2,500 
3,750 
9,000 
8,250 
7,500 
8,760 
10,000 
10,250 
10,500 
10,750 
11,000 
11.250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
18,250 
18,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
16,500 
16,000 
16^500 
17.000 
17,500 
18,000 
18,500 
19,000 
n,500 
20,000 
20,500 
21,000 
21,600 
22,000 
22.300 
21.000 


Per  square 
inon. 


PotindM. 
1,000 
5.000 
10,000 
15, 000 
20,000 
25,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
63,000 
64,000 
65,000 
60,000 
57,000 
68,000 
60,000 
60,000 
62,000 
64,000 
60,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
89,200 


Elongation 
per  mcli. 


Inch. 
0. 

.C00067 
.  000167 
.000367 
.000467 
.00C667 
.000867 
.001033 
.001200 
.001233 
.0013UO 
.001338 
.001367 
.001400 
.001467 
.001633 
.001733 
.001867 
.002133 
.002733 
.003167 
.003800 
.004800 
.005967 
.007000 
.007033 
.008733 
.009767 
.011333 
.012800 
.015067 
.017600 
.020367 
.023333 
.026267 
.029500 
.033333 
.037333 
.042333 
.048000 
.036667 


.0800 
.1400 


Sacoessiye 
elongation 
per  inch. 


Inch, 
0. 
.000067 
.000100 
.000200 
.000100 
.000200 
.000200 
.000160 
.000167 
.000033 
.000067 
.000083 
.000034 
.000033 
.000067 
.000166 
.000100 
.000134 
.000266 
.000600 
.  000484 
.000633 
.001000 
.001167 
.001033 
.000933 
.000800 
.001034 
.001666 
.001467 
.002267 
.002533 
.002767 
.002966 
.002034 
.003233 
.003833 
.004000 
.005000 
.005667 
.008667 
.011666 
.011667 
.0600 


Permanent 
set. 


Inch, 
0. 
0. 

0.  . 
0. 
0. 
0. 
0. 
0. 
0. 


.000067 


.000567 


.004067 


.009100 


Saoceasive 
pennanent 


Inch. 


.000067 


.000500 


.003500 


.005083 


Initial  load. 


Elastic  Umtt. 


MioTomater  rem€rr«d. 

Ultimate  streneih. 
Load  at  timeorraptnreb 


General  Bummarjf. 

Tensile  strength  per  sqaareincli  of  orii^al  section poanda..     88,200 

Elastic  limit  per  square  inch  of  original  section do....     4d,000 

Elongation  per  inch  after  ruptare inob...     0.1567 

Elongation  per  inch  nndor  strain  at  elastic  limit do....  .001467 

Kodactioniu  diameter  at  point  of  raptare do 074 

Redaction  in  area  after  rupture,  per  centum  of  original  section S4. 6 

Position  of  rupture "-75  from  neck 

Character  of  broken  surface,  granular.  60  per  cent. ;  dull  color,  40  per  cent.    The  surfkee  of  tine  dull 

colored  section  is  oblique  to  the  axis  of  the  specimen. 
Elongation  of  inch  secUons (".  19  fhMtared  seotton)  'Me, 'IS 


Marks  on  bar,  ^f^ 
Diameter,  ".56i. 
Sectional  area,  .25  square  inch. 
Length,  3". 


TESTS   OP  IBON   AND   STEEL. 

No.  433. 

Tension  Test. 

fAfter  retnatment  la  dL) 
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Applied  loads. 


ToUL 


Persqiisre 
inoL 


EloneatUm 
peruioh. 


SaooMdve 
elonntioa 
per  mch. 


Pennanent 


Sacoeaatre 
permaaant 


Bemarka. 


Potnub. 

250 

1,250 

2.500 

8,750 

S^OOO 

e.250 

7,600 

8,750 

10,000 

10,250 

10,500 

Id;  750 

11,000 

11,250 

11,500 

11,760 

UOOO 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

]3»750 

14,000 

14,250 

14,500 

14,750 

15,000 

15«,500 

ie.000 
]o;500 

17,000 
17.500 

i&ooe 

18.500 
10,000 
1^500 
20^000 
20^600 
21,000 
21,500 
22;  000 
22;  000 
2S,O0O 
21,600 
20.000 


Pounds. 
1,000 
5^000 
10.000 
15,000 
20,000 
25,000 

ao,ooo 

85,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48^000 
49,000 
60,000 
51,000 
52,000 
53,000 
64,000 
55,000 
56,000 
57,000 
58.000 
60,000 
00,000 
02,000 
04,000 
08,000 
68.000 
70,000 
72,000 
74,000 
70.000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90.000 
92;  000 
M^OOO 


In^ 


.000267 


.000600 
.000738 
.000000 
.001033 
.001200 
.001267 
.001300 
.001800 
.001867 
.001400 
.001467 
.001567 
.001667 
.001867 
.002200 
.002467 
.002767 
.003400 
.004267 
.004000 


.007500 
.006667 
.000688 
.OUOOO 
.018000 
.015833 
.017833 
.020000 
.022667 
.0M70O 
.028267 
.081400 


.038600 

.048788 

.051000 

.057000 

.067607 

.0638 

.1200 


IndL 
0. 

.000067 
.000200 
.000183 
.000200 
.000133 
.000167 
.000138 
.000167 
.000067 


a 

.000067 
.000038 
.000067 
.000100 
.000100 
.000200 
.000838 
.000267 
.000300 
.000038 
.000867 
.000638 
.001000 
.000700 
.000900 
.001167 
.000966 
.001367 
.002000 
.002338 


.002167 
.002667 
.002033 
.003567 
.008188 


.003767 
.006188 
.007267 
.000000 
.010667 
.015688 
.0307 


Inch. 

0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 


Indi, 


Initial  load. 


.000067 


Blastio  limit. 


.000688 


.003000 


.002400 


Ultimate  strength. 
Load  at  time  of  raptnre. 


Oeneral  aummary, 

foeeUo  graTity 7.8637 

HiadiMM. 18.58 

TeasHe  strangtli  per  square  inch  of  original  seotion pounds..       94,000 

EhMtioliniltpor  aqnarttinchoforiginarsection do 48,000 

Eloiucation  per  incn  alter  rapture inch..       0.2067 

Ekngatioti  per  Inch  nnder  strsln  at  elastic  limit do 001667 

Redi&Sionia  diameter  at  point  of  roptore do .144 

Bedoction  In  area  after  mptore,  peroentamof  original  section 44.6 

Positkniof  rupture at  middle  of  stem 

Ghscacter  of  Iffoken  surfkce doll  spongy;  irregular  surface 

Elongation  of  iooli  9eistlons ''.IS  (".86  fractured  section).  'M3 
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Marks  on  bar,  ^^^ 
Diameter,  ''.664. 
Sectional  area,  .25  sqaare  inch 
Length,  3''. 


TESTS  OP  IRON  AND  STEEL. 

Ko.  434. 

Tension  Test. 

[After  retreatment  In  oiLJ 


Applied  loadB. 

Elongation 
peruich. 

Snoceasive 

elongation 

per  inch. 

Permanent 
set. 

SnccesaiTe 

permanent 

set. 

Bemarka. 

TotaL 

Per  sqaare 
inch. 

1 

Pounds. 
250 
1,250 
2,500 
8,750 
6,000 
6,250 
7,500 
8,760 
10,000 
10,260 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
18,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,600 
16,000 
16,500 
17,000 
17,500 
18,000 
18,5tt) 
19,000 
10,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
23,800 
20.600 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20, 000 
25,000 
80,000 
35,000 
40,000 
41, 000 
42,000 
43, 000 
44.000 
45,000 
46. 000 
47,000 
48,000 
40,000 
50,000 
61.000 
52,000 
63,000 
64,000 
65,000 
60,000 
57,000 
68,000 
69,000 
60.000 
62,000 
64,000 
66,000 
68.000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
86.000 
88,000 
90,000 
92,000 
94,000 
95,200 

Inch. 
0. 

.000133 
.  000267 
.  000400 
.000567 
.000733 
.000900 
.001033 
.  001233 
.  001267 
.  001300 
.  001333 
.  001367 
.001400 
.001407 
.001667 
.  001633 
.  001700 
.001900 
.  002033 
.  002267 
.002567 
.  003167 
.  003933 
.004667 
.  005167 
.006467 
.  007167 
.008067 
.009733 
.011633 
.  013733 
.  015700 
.017933 
.  020333 
.022667 
.026133 
.028600 
.  032167 
.034267 
.  039333 
.  041333 
.049667 
.  059333 
.070000 
.0900 
.1233 

Inch. 
0. 

.000183 
.000134 
. 000133 
.000167 
.000166 
.000167 
. 000133 
.  000200 
.000034 
. 000033 
.000033 
. 000034 
.000033 
.000067 
.000100 
.000066 
.000067 
.000200 
.  000133 
. 000234 
.000300 
.000600 
.000766 
. 000734 
.000500 
.  001300 
. 000700 
.000900 
.001666 
.  001900 
.002100 
. 001967 
.002233 
.002400 
.  002334 
.003406 
.002467 
.  003567 
. 002100 
.  003006 
.005000 
.005334 
.009666 
.010667 
0200 
.0333 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000038 
.000067 

Inch. 
0. 

Initial  load. 
Elastio  limit 

Ultimate  strencth. 
Load  at  time  of  mpturo. 

'"'."ooooi" 

.000034 

.  000100 

.000033 

.00033S 

.000288 

.002000 

.001667 

.005933 

.003938 

.....•>/.... 

.........L.. 



......  ...... 

General  summary. 

Tensile  strength  per  sqaare  inch  of  original  siection poanda 

Elasticlimit  por  square  inch  of  original  section do     *" 

Elongation  per  Inch  after  mpture , inch.** 

EloDgation  perinch  under  strain  at  elasticlimit \.  ".". do     *" 

Reduction  in  diameter  at  point  of  rupture do  14^ 

Reduction  in  area  after  rupture,  per  centum  of  original  sectYo*n.'.".'.'.*"*'.'.'/.'.".'.*V''"*."'.'."...  il  a 

Position  of  roptare /'lofWwn  ml^i'il^*"-* 

Elongation  of  inch  sections .^:.^;.....'^ll  ('^^|^taredafi52SS)^!u 


05,200 

49.000 

0.1933 

.001700 


TESTS   OP  IHON  AND   STEEL. 

No.  935. 

Tension  Test. 

Bronze  specimen  from  "  Console"  for  8''  steel  B.  L.  rifle. 

Length,  3". 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 
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AppUedkMds. 

Blonffation 
per  inch. 

Sacoe80ive 
elongation 
per  inch. 

Permanent 
set. 

Sncoessive 
permanent 

Remarks. 
Initial  load. 

Elastic  limit  no4  weU 
defined. 

Total 

PflorBquMe 
inch. 

Fomdt. 

250 

500 

750 

1,000 

1,250 

1,500 

1,750 

2,000 

2.260 

2,600 

2,750 

S.0OO 

Fo%indt, 

1,000 

2.000 

8,000 

4,000 

6,000 

0.000 

7.000 

8,000 

9.000 

10.000 

11,000 

12.000 

13.000 

14.000 

15.000 

1A  .000 

Ineh. 
0. 

.000033 

.000100 

.000200 

.000267 

.000338 

.000400 

.000467 

.000567 

.000667 

.000767 

.0008^ 

.000967 

.001100 

.001200 

.001367 

.001467 

.001700 

.001833 

.002067 

.002267 

.002467 

.002800 

.003233 

.003433 

.004067 

.004500 

005633 

.006100 

.007167 

.007967 

.009933 

.  011433 

.013500 

.014933 

.016933 

.Ol8ti33 

.021333 

.024667 

.027333 

.030333 

.033000 

.035833 

.  039167 

.042500 

.048000 

.05U667 

.055000 

.060000 

.004067 

.070000 

.075067 

.0800 

.O«07 

.0033 

.1000 

.1007 

.1133 

.1200 

Inch, 
0. 

.000033 
.000067 
.000100 
.000067 
.000066 
.000067 
.000067 
.000100 
.000100 
.000100 
.000100 
.000100 
.000133 
.000100 
.000167 
.000100 
.000283 
.000183 
.000234 
.000200 
.000200 
.000333 
.000438 
.000200 
.000634 
.000433 
.001133 
.000467 
.001067 
.000800 
.001066 
.001500 
.002067 
.001433 
.002000 
.001900 
.002500 
.003334 
.002666 
.003000 
.002667 
.002833 
. 003334 
.003333 
.005500 
.002667 
.004333 
.005000 
.004067 
.0O:>333 
.005607 
.  004.333 
.0067 
.0066 
.0067 
.0067 
.0066 
.0067 

J>ieA. 
0. 

Inch. 
..^. 

0. 

0. 

1    S.250 

3,500 
1.760 
4.000 

.000200 

.000200 

4,250            17,000 
4.500             18,000 
1 750             39.  000 

) 

:.:..::;;;  5 

5,000 
5,260 
5.500 

20,000 

21.000 

22.000 

23,000 

24.000 

25,000 

20,000 

27,000 

28.000 

29,000 

80,000 

81,000 

82,000 

33.000 

84,000 

85,000 

80,000 

87.000 

88,000 

88.000 

40.000 

41.000 

42.000 

43.000 

44,000 

45.000 

46.000 

47.000 

49,000 

49.000 

50.000 

51.000 

52.000 

53,000 

54.000 

56,000 

68.000 

57.000 

58^000 

80^000 

.000583 

.000333 

S.750 

8,000 

8.250 
8,500 

.001367 

.000834 

1.750 

7.000 

7.250 

1    7.500 
1    7.750 

.004567 

.003200 

1    8.000 

8.250 

i,SO0 

,    8.750 

1    8.00O 

,    ».250 

1    9.500 

'    ft,750 

" ■ *** ■ 

10.000 

i 

19.250 

'0,500 

10.750 

11,000 

11,250 

11.500 

11,750 

UOOO 

12,250 

1X500 

12.750 

ROOO 

13,230 

«.5flO 

^750 
14.000 

14,250 

14,500 

14.730 

* 
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TESTS   OF   IRON  AND   STEEL. 


AppUed  loads. 

EloDRation 
per  inch. 

Sacoessive 
elonffation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

ToUl. 

Per  square 
inch. 

Poundt. 
15,000 
15.250 
15.500 
15,750 

Poundt. 
60,000 
61.000 
62,000 
63,000 

Inch. 
.1267 
.1367 
.1467 
.1667 

.0067 
.0100 
.0100 
.0200 

Inch, 

Iheh. 

Tensile  strength. 

General  summary. 
Sp«sUlcgr.vity {^^    |g« 

H«an«. {bISS::  |5« 

Tensile  strength  per  square  inch  of  original  section pounds . .    63,  OOO 

Elastic  limit  per  square  inch  of  original  seotdon do 17.000 

Elongation  per  inch  after  rupture inch . .    0. 1900 

Elongation  per  inch  under  strain  at  elastic  limit ^ do 001467 

Reduction  in  diameter  at  point  of  rupture do  ...       .064 

Reduction  in  area  after  rupture,  per  centum  of  original  section 21.4 

Position  of  rupture ".25  from  middle  of  stem  oblique 

Character  of  broken  surface light  yellow  color 

Elongation  of  inch  sections ".li, ''^♦,  ".18 
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TESTS  OP  IRON  AND  STEEL. 
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TESTS   OP   lEON  AND   STEEL. 


10"  STEEL  WIBE-WOTJHD  BIFLE. 

[Steel  specimens  from  tabe,  sleeve,  hoops  and  tnumion  ring.] 

No.  717. 


Marks,  ^^|^ 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 


Applied  loads. 


TotaL 


Poundt. 

200 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

6,200 

6.400 

6,600 

6,800 

7,000 

7,200 

7,400 

7.600 

7,800 

8,000 

8.200 

8,400 

8,600 

8,800 

9,000 

0,200 

9,400 

9.600 

9,800 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,400 

12,800 

13,200 

13,600 

14,000 

14,400 

14,800 

15,200 

15,600 

16,000 

16,400 

16,800 

17,200 

17,500 

15^900 


For  sqnttre 
iDoh. 


Poundi. 
1,000 
5,000 
10,  UOO 
15,000 
20,000 
25.000 
80.000 
31,000 
32,000 
33.000 
34,000 
35. 000 
36, 000 
87,000 
88,000 
39.000 
40,000 
41,000 
42, 000 
43,000 
44, 000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,060 
52,000 
64.000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70, 000 
72,000 
74, 000 
70,600 
78,000 
80,000 
82,000 
84,000 
86,000 
87,500 


Elongation 
per  luoh. 


Inch. 
0. 

.000030 
.  00U150 
.000400 
.000700 
.000800 
.001000 
.001100 
.001150 
.001200 
.001250 
.001250 
.  001300 
. 001350 
. 001400 
.  0015U0 
.  001550 
.  003750 
.006300 
. 007000 
. 008U00 
. 008500 
.009000 
.009750 
. 010500 
.011500 
.012500  . 
.014200 
.016750 
.  OlS.'iOO 
.  020250 
.  0:22750 
. 024750 
.  027000 
.  030750 
.  033250 
. 037400 
.041000 
.  045300 
.051000 
.  056500 
.  063500 
.0800 
.0900 
.1160 
.1600 


Sacceasivo 
elongation 
per  inch. 


IfUh. 

0. 

.000050 
.000100 
.000250 
.  0003U0 
.000100 
.000200 
.  000100 
.  0000.50 
. 000050 
.000050 
.0 
.000050 

.  oooo:>o 

.000050 
.000100 
. 000050 
*.  002200 
. 002550 
.  000700 
.001000 
.  000503 
. 000500 
. 000750 
.  000750 
. 001000 
. 001000 
. 001700 
.002550 
. 001750 
. 001750 
.  0U2500 
.  002000 
.  002 J5U 
.  003750 
.  002500 
.004150 
.  003600 
.004300 
. 005700 
.  005500 
.007000 
.0105 
.0100 
.0250 
.0450 


I 


Permanent 
set 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


000050 


.006250 


.  010100 


Saccessive 
pennanent 


Inch. 


.000050 


'".006268" 


.003850 


Semarks. 


Initial  load. 


Slaatio  limit 


Tensile  fltreni^h. 

Load  at  time  of  mptartt. 


General  summary. 

Specific  gravity — * 7.  S708 

Tensile  strengui  per  sqnare  inch  of  original  section pounda..  87,  SOO 

Elastiolimit  per  square  inch  of  original  section do....  40, 0(H> 

Elongation  per  inch  after  rnpture incb..         0.3350 

Elongation  per  inch  under  strain  at  elastic  limit do .001550 

Reduction  in  diameter  at  point  of  rupture do. ...  .\i^ 

Reduction  in  area  after  rupture,  per  centum  of  original  section 4(k.5 

Position  of  rupture ".2  from  middle  of  at«m 

Character  of  oroken  surfitoe,  granular,  radiating  from  center 60  i»er  cent.;  dall  smoky  oolor,  40  per 

cent. 
Elongation  of  inch  sections --•••*Mfl^  *:S0* 
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Marks,  "4* 

Diameter,  ".505. 

Sectional  area,  .20  sqaare  inch. 


No.  718. 


Applied  loads. 

^JC"" 

Saocessive 
elODsation 
perlnch. 

Permsoent 
set. 

SacoesaJTO 
pepDADent 

set. 

Bemsrks. 

ToUL 

Per  sqaare 

Pvmdt. 

200 

1,000 

2,000 

8,000 

4.000 

5.0OO 

6.000 

6,200 

6^400 

6.600 

6,800 

7,000 

7.200 

7,400 

7.000 

7.800 

8,000 

8.200 

8.400 

^600 

8,800 

8.000 

8.200 

8.400 

8.600 

8,800 

10,000 

10,400 

10,800 

11,200 

11,600 

12^000 

12.400 

12.800 

13.200 

13.600 

14,000 

14.400 

14.8D0 

15,200 

15,600 

16,000 

16,400 

16^800 

17,200 

17,480 

Poundt. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
81, 000 
82,000 
83.000 
84,000 
85.000 
88,000 
87,000 
88,000 
88,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46.000 
47.000 
48.000 
48,000 
50,000 
52,000 
54.000 
66,000 
58.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72.000 
74,000 
76.000 
78.000 
80.000 
82.000 
84.000 
86.000 
87,400 

Inch. 
0. 

.000200 

.000100 

.000600 

.000800 

.001000 

. 001250 

.001300 

.001350 

.001400 

.001450 

.001500 

.001600 

.001700 

.001750 

.001750 

.001800 

.005350 

.005050 

.006550 

.007000 

.007750 

.0080001 

.009100 

.008750 

.010650 

.011000 

.  012300 

. 014800 

.017000 

.018000 

.020300 

.022750 

.025100 

.028300 

.032500 

.035500 

.038000 

.048850 

.048000 

.054500 

.063400 

.0700 

.0800 

.1000 

.1350 

iMh. 

0. 

.000200 
.000200 
.  000200 
.000;»00 
.000200 
.  000250 
.  000050 
.  000050 
.000050 
.000050 
. 000050 
.000100 
. OOOIOO 
.000050 
0. 
.000050 
.003550 
. 000600 
.000600 
.000450 
.000750 
.001250 
.000100 
.000650 
.Ot0900 
.000350 
.001300 
.002500 
.002200 
.002000 
.001300 
.002450 
.002650 
.003800 
.003200 
.003000 
.003500 
.004850 
.004150 
.006500 
.008800 
.0066 
.0100 
.0200 
.0350 

Inch. 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000050 

Jnoh. 
0. 

.000050 
0. 
0. 
0. 
0. 
0. 

Iiiitbaioiid. 
Elastic  limit. 

.000250 

.000200 

.000450 

.000200 

.005750 

.005.300 

TensUe  strength. 

.008500 

.002750 

General  summary. 

SpedfiograTity.. 7.8700 

TsDsile  strength  per  square  inch  of  original  nection pounds..      87,400 

Elastic  limit  per  sqaare  inch  of  original  section do....      40,000 

Sloogation  per  ineh  after  mptnre inch..      0.1800 

ElongatioB  per  inch  onder  strain  at  elastic  limit do 001800 

Kedaction  in  diameter  at  point  of  rapture do 085 

Kedoctioii  in  area  after  rnptore,  per  oentam  of  original  section 84.0 

Po9itiim  of  mptare w.25  from  middle  of  stem 

Chanctorof  hrokensarfiuse granniar,  60  per  cent;  dalL  smoky  color,  40  per  cent 

BoBgatioo  of  inch  sections ".26u  ".10 


io"  iSZe&V  yvvre^-'yi^z^^^^'  -^^8?#^^ 


J^T^Z*e 


SEx3649l 
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Marks,  low 

Diameter,  '^664. 

Sectional  area,  .25  square  inch. 


No.  830. 
Specimen  from  Breech  End. 


SncceMiTe 
elongation 
per  Inch. 

Permanent 

•et. 

Sncoessiye 

set. 

fiemarlca. 

TotoL 

PertquATe 
inch. 

per  inch. 

1 

Ptmndt. 
250 
1,250 
2,500 
3.760 
6,000 
6,250 
7.500 

7  7IM 

roundt. 
1,0D0 
6,000 
10,000 
16.000 
20,000 
25,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85^000 
86,000 
87,000 
88.000 
80,000 
40,000 
41,000 
42,000 
43, 000  > 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
61,000 
62,000 
63,000 
M,000 
66.000 
66,000 
97,000 
68,000 
69,000 
60,000 
-62,000 
64.000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
77,280 

Inch. 
0. 

.000200 

.000400 

.000600 

.000700 

.000950 

.001150 

.001150 

.001200 

.001250 

.001300 

.001350 

.001400 

.001900 

.004050 

.006560 

.009150 

.010400 

.010850 

.071260 

.011950 

.013050 

.013850 

.014700 

.015050 

.017200 

.018450 

.019050 

.020100 

.021750 

.023500 

.024760 

.026500 

.028000 

.029500 

.031150 

.033550 

.037500 

.042000 

.048000 

.054750 

.062000 

.0700 

.0900 

.1100 

.1650 

Inch. 
0. 

.000200 
000-200 
.000200 
.OOOIUO 
.000250 
.000200 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000500 
.003050 
.001600 
.002600 
.001250 
.000450 
.000400 
.000700 
.001100 
.000800 
.000850 
.001250 
.001250 
.001250 
.000600 
.001050 
.001650 
.001750 
.001250 
.Q01750 
.001500 
.001500 
.001650 
.002400 
.003950 
.004500 
.006000 
.006750 
.007250 
.0080 
.0200 
.0200 
.0550 

Inch. 
0, 

.000050 
.000050 
.000100 
.000100 
.000150 
.000150 

Inch, 
0. 

.000050 
0. 

.000050 
0. 

.000050 

a 

InitlAllood. 
ElMticUmit. 

TensQe  strength. 
Load  at  time  of  rapture. 

8.000 
8,250 
8.500 
«1750 
1     9  000 

.000150 

0. 

1     91250 

9,500 

1     9,730 

10,000 

1    10.250 

.007650 

.007500 

t    10,500 
10,750 

,    11,000 
11,230 

1    11,500 
11  750 

.011400 

.008760 

12,000 

12  250 

,'    U500 
12,750 

.016450 

.006050 

1    13,000 

1    13,250 

,    13,500 
13.750 

1    14,000 

11,250 

14.500 

14.750 
15,000 
15^500 
16,000 
10.500 
17.000 
17,500 

laooo 

18.500 
19,000 
19.330 

10^  900 

■     1 

General  summarjf. 

Teosfle  strength  per  sqaare  inch  of  original  section pounds..       77,280 

RlMtio  limit  per  aqaaTe  inch  of  original  section do....       86,000 

£longntion per  inch  after  rnptnre inch..       0.2000 

Elongation  perinoh  nnderstrain  at  elastic  limit .....do 001400 

Hednetion  in  dlMueter  at  point  of  rapture do....  .154 

Redaction  in  *re«  after  raptnre,  per  centom  of  original  section 47.2 

Position  of  rapture. middle  of  stem 

Chmeterof  broken  sorfhoe silky 

Xlongallimof  incheeetiona ".28*,  ".86 
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TESTS   OF   IKON  AND   STEEL. 


2  B 

Marks,  lo  w 

T 

Diameter,  ''.564. 

Sectional  area,  .25  sgaare  inch. 


No.  830}. 


Applied  loadB. 

Elonntlon 
perineh. 

Saccessive 

eloDKation 

per  inch. 

Permanent 
set. 

Suooessive 
set. 

Kemarka. 

TotaL 

Per  square 
inoh. 

Poundt. 

250 

1,250 

2,500 

8,750 

5,000 

6,250 

7.  too 

7.750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,75u 

10.000 

10,250 

10.500 

10,750 

11,000 

11,250 

11,600 

11, 750 

12,000 

12.250 

12,500 

12.750 

13.000 

13.250 

13.600 

13.750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,500 

16,000 

16,500 

17.000 

17,600 

18,000 

18,500 

19,000 

19,500 

19,960 

18,200 

Pounds. 
1,000 
6,000 
10.000 
15.000 
.     20,000 
25.000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87.000 
88,000 
88^000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49.000 
60,000 
61,000 
52.000 
63,000 
54,000 
65,000 
66,000 
57,000 
68.000 
69,000 
60,000  ' 
62,000 
64.000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78.000 
79,840 

Inoh, 
0. 

.600150 
.000350 
.000450 
.000600 
.000^^ 
.001000 
.001000 
.001050 
.001100 
.001150 
.001250 
.002000 
.003100 
.005900 
.007100 
.007850 
.008850 
.000250 
.0097501 
.010600' 
.011500 
.012500 
.013500 
.014650 
.015650 
.010650 
.017500 
..018500 
.010650 
.021200 
.022600 
.024300 
.026000 
.027500 
.028500 
.030100 
.033500 
.038000 
.013000 
.047750 
.0550 
.0600 
.0800 
.0950 
.    .1100 
.1750 

Inch. 

0. 

.000150 
.000200 
.000100 
.000150 
.000200 
.000200 

0. 

.000050 
.000050 
.000050 
.000100 
.000750 
.001100 
.002800 
.001200 
.000750 
.001000 
.000400 
.000500 
.000850 
.000900 
.001000 
.001000 
.001150 
.001000 
.001000 
.000850 
.001000 
.001150 
. 001550 
.001400 

.oonpo 

.  001700 

.001500 

.001000 

.001600 

.  003400 

.004500 

.005000 

. 004750 

.007260 

.0050 

.0200 

.0150 

.0150 

.0650 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

InltUlload. 

1 

.000100 

.000100 

Elastic  limit. 

*    .006350 

.006250 

1 

■ 

.000850    j      .003500 

' 

;::;;;:::::;  :::::::::::: 

.014750 

.004900 

Load  at  time  of  mptare. 

• 

General  summary. 

Tensile strenfEth per  square  inch  of  ori^iinal  section pounds..    79,840 

Elastic  limit  per  sanare  inoh  of  original  section ..do  ...    3j.000 

Elongation  per  inch  after  mptnre .*. inch..     0. 2950 

Elongation  per  inoh  under  strain  at  elastic  limit ..do  ...  .001250 

Reduction  in  diameter  at  point  of  mptare do 124 

Uednction  in  area  after  rapture,  per  centum  of  ori>;inal  section 3a  S 

Position  of  rupture middle  of  st^m 

Character  of  broken  surface silky,  Interspersed  with  ftne  g^nuialatloa 

Elongation  of  inoh  seotioiis ".26.  ".S3 
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Marks,  low 

Diameter,  "M^ 

Sectional  area,  .25  square  inch. 


No.  831. 


Eloogation 
permch. 

Snooessive 
elongation 
per  inch. 

Permanent 
aet. 

SucoeasiTe 

Bemarka. 

TdtaL 

Per  sqnaie 
inch. 

PowmU. 
250 
1.250 
2,500 
3.750 
5.000 
0^250 
7,500 
7.750 
8,000 

Paunda. 
1,000 
5,000 
10,000 
15.000 
20.000 
25,000 
30,000 
81,000 
32,000 
83,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49.000 
50.000 
51.000 
52.000 
53,000 
54.000 
65,000 
56.000 
W.OOO 
58,000 
59,000 
60,000 
1(2,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76.000 
78.000 
79^640 

Inch. 
0. 

.000050 
.000150 
.000260 
.000450 
.000550 
.000750 
.000750 
.000800 
.000850 
.000900 
.0C0950 
.002600 
.004050 
.005600 
.006550 
.007150 
.007900 
.008900 
.009600 
.010300 
.011200 
.012200 
.012900 
. 014150 
.015000 
.016050 
.017000 
.  018100 
.019200 
.020500 
.021650 
.023250 
.024450 
.025050 
.027400 
.029450 
.032750 
-036400 
.041000 
.047250 
.053000 
.0600 
.0700 
.0850 
.1050 
.1760 

Inch, 
0. 

.000050 
.000100 
.000100 
.000200 
.000100 
.000200 
0. 

.000060 
.000050 
.000050 
.000050 
.001650 
.001450 
.001450 
.001050 
.000600 
.000750 
.001000 
.000700 
.000700 
.000900 
.001000 
.000700 
.  0D1250 
.000850 
.001050 
.000950 
.001100 
.001100 
.001300 
.001150 
.001600 
.001200 
.001600 
.001450 
.002050 
.003300 
.003660 
.004600 
.006250 
.005760 
.0070 
.0100 
.0160 
.0200 
.0700 

jMh. 
0. 

-.000050 
-.000050 
-.000050 
-.000050 
-.000050 
—.000050 

Inch, 
0. 

-.000050 
0. 
0. 
0. 
0. 
0. 

Initial  load. 

Elaatlo  limit. 

Seated  nnder  initial  load 
Ihonr. 

Load  at  time  of  raptoie. 

8.2S0 

(     ^500 

8,730 
9,000 

.000050 

.000100 

9,250 

9L500 

9,750 

10.000 
10,250 

.005750 

.005700 

10,500 

10.750 

11,000 

11.250 
11.500 

.009600 

.003850 

11,750 

12,000 

12.250 

12.500 
12.750 

.014200 



.004600 

13.000 
13.250 
13.500 
13.750 



14,000 

1    14,250 

14!  So 

14^750 

15^000 

15,500 

1    16.000 

1   16.500 

1    17.000 

1    17.500 

18,000 

...... ...... 

18.500 

19.000 
18^600 
19^910 

1 

18,000 

General  summary, 

Sp«aiicifr»Tity 7.8630 

Hardneaa ia08 

Tensile  stren^h  per  sqaare  inch  of  orifi^inal  section poonds..    79,640 

Ehstic  limit  per  sonare  inch  of  original  section do 35,000 

£ion|^t1on  per  incn  after  mptore inch..    0.2750 

EloQsalion  per  inch  nnder  strain  at  elaatio  limit do  ...  .000950 

Kedaetion  in  diameter  at  point,  of  mptore do 134 

B«daetion  in  area  after  mptnre.  per  centnm  of  original  section 41.9 

PoaitionofniptaTe ".  50  from  middle  of  stem 

Character  of  broken  sarfaoe silky  60  per  cent.,  fine  granolar  60  per  cent 

Elongation  of  inch  aectiona ".te»,'M7 
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No.  832. 
4B 

Marks,  ^^^ 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total 


Per8( 


raooare 
inch. 


Elongation 
per  inch. 


Snccesaire 
eloneation 
perlnoh. 


Pennanent 


Sucoeasivo 

permanent 

set. 


Bemarks. 


Poundt, 
250 
1,250 
2,500 
8,750 
S.000 
0,250 
7,600 
7,750 
8,000 
8,250 
8,600 
8,750 
0,000 
9,250 
9,500 
9^760 

\l^ 

10,600 
10,750 
11,000 
11,250 
11,600 
11,750 
12,000 
12,250 
12,500 
12,750 
18,000 
18,250 
13,500 
18,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,600 
10.000 
16,600 
17,000 
17,600 
18,000 
18,500 
19.000 
19.500 
19.820 
17,800 


Paundt. 
UOW 
6.000 
10.000 
15.000 
20.000 
25.000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
88.000 
87.000 
88,000 
80,000 
40,000 
41,000 
42,000 
43.000 
44.000 
46.000 
46,000 
47,000 
48,000 
49,000 
60,000 
61.000 
52,000 
63,000 
64,000 
65.000 
66,000 
67,000 
68.000 
68.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
79,280 


Jneh. 
0. 

.000160 
.000350 
.000550 
.000650 
.000850 
.001000 
.001050 
.001100 
.001150 
.001200 
.001250 
. 001300 
.002100 
.002650 
.003750 
. 007400 
.008200 
.009100 
.  010000 
.010750 
.  011500 
.012550 
.013250 
.014350 
.015550 
.016550 
.017400 
.018500 
.019550 
.021050 
.022500 
.024060 
.025400 
.026900 


.080150 

.038550 

.037700 

.042800 

.047850 

.055000 

.064000 

.074000 

.0900 

.1100 

.1900 


InOL 
0. 

.000150 
.000200 
.000200 
.000100 
.000200 
.  000150 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000800 
.000550 
.001100 
.003650 
.000800 
.000900 
.000900 
. 000750 
.000750 
.001050 
.000700 
.001100 
.  001200 
.  001000 
.000850 
. 001100 
.001050 
.001500 
.001450 
.001550 
.001350 
.001500 
.001600 
.001650 
.003400 
.004160 
.005100 
.005050 
.007150 
.009000 
.010000 
.0160 
.0200 
.0800 


Inch. 
0. 
0. 

a 

.000050 
.000050 
.000050 
.000050 


Inch. 


IniUalload. 


.000050 


.000100 


.000050 


Elastic  limit. 


.005900 


.005800 


.009750 


.003850 


.014650 


.004900 


Tensile  strcDSth. 


General  summary. 

Tensile  strength  per  aqnare  inch  of  orisinal  section ponnda..    79.2A> 

Elastic  limit  per  sotiare  inch  of  originiu  section do  ...    36.000 

Elongation  per  inch  after  mptore Inch..    0.27<hi 

Blonjeation  per  inch  under  strain  at  elastic  limit do  ...  .001309 

Rednction  in  diameter  at  point  of  mptore do  ...        .1^ 

Redaction  in  area  after  rapture,  per  centum  of  original  section 41.^ 

Position  of  rupture ".6ftoin  middle  of  8t«u 

Character  of  broken  Buxfaoe ••..... fine  granular  60  per  cent.,  ailky  40  per  ecat 

Kkm^ation  of  inch  aeotiona ".37*. 'M7 
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No.  623 


7B 

Marks,  ^^ 

Length,  4''.6. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 


Applied  loads. 

ComprM- 

slonper 

inch. 

Sacoeflsive 

oompree- 

eionper 

inofT 

Permuient 

SaooeMive 
■et. 

Bemarka. 

TotaL 

PerMQare 
inck 

PcundM. 
500 

9  KM 

Poimdt. 
1,006 
5,000 
10.000 
15.000 
20.000 
25,000 
80.000 
81.000 
82,000 
83,000 
84.000 
85.000 
36,000 
37,000 
38.000 
39,000 
40.000 
77,240 

Inch. 
0. 

.000167 
.000383 
.000500 
.000667 
.000833 
.001000 
.001033 
. OOllOO 
.001133 
.001200 
.001333 
.00\«67 
.002433 
.003567 
.004133 
.005838 

Inch. 
0. 

.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000033 
.000067 
.000033 
.000067 
.000133 
.000534 
.000566 
.001134 
.000566 
.001200 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 

mastic  limit. 
Ultimate  strength. 

1    fi.'wo 

7,500 
10,000 
12.500 

l&dflO 

15^500 
16.000 

17.' 000 

.    17.500 

,  i8;ooo 

18.500 

.000167 

.000167 

JO  000 

1    19.500 

:    20.000 

.003900 

.008788 

( 

1 

i 

General  eumfnary. 

KUstic  limit  per  square  inch  of  original  section ponnds..      84,000 

ComprMsion  per  inch  under  stress  at  elastic  limit inch;.  0.001200 

richnate  strength  per  square  inch  of  original  seetion pounds..     77.240 

Msoner  of  liiillare triple  fleznie 
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TESTS    OP   IRON   AND   STEEL. 


8B 

Marks,  lo  w 

Length,  4".6. 

Diameter,  '^798. 

Sectional  area,  .50  square  inch. 


No.  524. 


AppUed  loads. 

Compres- 
sion per 
inch. 

Sacoessive 
compres- 
sion per 
inch. 

Permanent 
set. 

Successive 

I>ermanent 

set 

Total. 

Per  square 
inch. 

Remarks. 

Pounds. 
500 
2,500 
5,000 
7,500 
10.000 
12,500 
15,000 
15,500 
16.000 
16,500 
17,000 
17,600 
18,000 
18.500 
19,000 
19,600 
20,000 
38,720 

Pounds. 
1.000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31.000 
32,000 
33.000 
84,000 
85,000 
86,000 
37. 000 
38,000 
39.000 
40. 000 
77,440 

0. 

.000133 
.000267 
.000467 
.000638 
.000767 
.000933 
.000967 
.001000 
.001033 
.  001038 
.001100 
.001233 
.001400 
.  004500 
.007667 
008300 

Inch. 

0. 

.000183 
.000134 
.000200 
.000166 
.000134 
. 000166 
.000034 
.000033 
.000033 

0. 

.000067 
.000133 
.000167 
. 003100 
.003167 
.000633 

Inah, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

Elastic  limit. 

.006833 

.006833 

TJltimato  strengtli 

General  summary. 

Elastic  limit  per  square  inch  of  original  section pounds.. 

Compression  per  inch  onder  stress  at  elastic  limit inch.. 

Ultimate  strength  per  square  inch  of  original  section pounds.. 

Manner  of  failure trip 
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Xo.  519. 

Compression  Test. 

Marks,  lo  w 

Length,  10"  .15. 

Diameter,  1''.005. 

Sectional  area,  .793  sqaare  inch. 

Shortened  1  per  cent,  of  length  and  afterwards  tested  by  tension. 


Compres- 
sion per 
inch. 

Saccessive 
compres- 
sion per 
inoh. 

Permanent 
set. 

Sacoessive 

permanent 

set. 

Remarks. 

TotaL 

Per  square 
Inch. 

Poimda. 
793 
3.065 
7.930 
11,80» 
15,860 
101825 
20.618 
21,411 
22,204 
21,007 
23.790 
24,683 
2S,376 
20.160 
.   2C.062 
27.755 
28,518 
29,341 
3(^134 
30.027 
31.720 
32.513 
33.306 

P<nmd$. 
1,000 
6,000 
10,000 
15.000 
20,000  , 
25,000 
26,000 
27.000 
28,000 
29.000 
80,000 
81.000 
82.000 
83,000 
34;  000 
85.000 
36,000 
87,000 
38,000 
30,000 
40.000 
41.000 
42,000 

Inek, 
0. 

.000155 
.000289 
.000444 
.000622 
.000775 
.000822 
.000867 
.000889 
.000911 
.000983 
.000978 
.001022 
.001066 
.001089 
.001133 
.001155 
.001200 
.001955 
.008355 
.00(^5 
.010066 
011111 

Inch. 
0. 

.000155 
.000134 
.000155 
.000178 
.000153 
.000047 
.000045 
.000022 
.000022 
.000022 
.000045 
.000044 
.000044 
.000023 
.000044 
.000022 
.000045 
.000755 
.006100 
.001200 
.000511 
.001045 

JfieA. 
0. 

.000000 
.000022 
.000022 
.000022 
.000022 

Ineh, 

0. 

.000000 
.000022 

0. 

0. 

0. 

Initial  load. 

Elasiinlimit. 
Test  disoontinned. 

.000044 

.000022 

.000067 

.000023 

.000733 

.009666 

General  eummary, 

Xbf^c limit  per  aqnare  inch  of  original  seotion pounds..      37,000 

C^praw/on  per  inch  under  stress  at  elassio  Umit inch..  0.001200 

2iaamerotf»uaxe deflected  at  middle  "s09 
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No.  837. 
Tension  Test 
Previously  snortened  1  per  cent,  by  compression. 

5B 

Marks,  lo  w 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Pounds. 
230 
1,250 
2,500 
d.750 
5,000 
5,250 
5,500 
5,750 
6,000 
0,250 
6.600 
6,750 
7,000 
7,250 
7,600 
7.750 
8,000 
8.250 
8,500 
8,750 
9.000 
9,250 
9,500 
9,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12, 230 
12,600 
12, 750 
13,000 
13.250 
13,600 
13,750 
14,  000 
14,250 
14.500 
14,750 
15,000 
15,500 
16.000 
16, 500 
17, 000 
17,600 
18,000 
18,600 
19,000 
10. 020 
17,200 


Per  eqnare 
inon. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,  OUO 
25,000 
20,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44, 000 
45, 000 
46,000 
47,000 
48,000 
40,000 
60.000 

61,  000 
62,000 
53, 000 
64,000 
65,000 
66,000 
67, 000 
68.0U0 
59.  000 
60,000 

62,  000 
64,  UOO 
66,  OOO 
6d,  000 
70, 000 
72,000 
74,000 
70, 000 
76,080 


0, 
.000133 

.ooo:tuu 

.00^)450 
.0OOG17 
.OOOtEGO' 
.00^083 

,  oiKsiaa 

.OOIOIT 
.  (WJtt33 

. ooyiuo 
.  ooi^.-io 

-0tJ2933 

.  oir:i3i>7 

.  Oli^^IKjO 
,fti?-12lT 

.Oui%r 

.0LfJ4lT 
.OUGHT 
. 0001 JU 

.  ou7r>ou 

.0Lii>:a3 
.003050 

-Oiuacn) 
,oiio:i3 

.  in's.m 

. U15300 

.010707 

.018000 

.  010500 

.020667 

. 022U00 

.023333 

.025167 

.026583 

.  028407 

.  030000 

.  an917 

.  0333 

.  0350 

.0417 

.0483 

.0533 

.0617 

.0717 

.  0-<50 

.1133 

.liMK) 

.1733 


Perniaii«nt 


0. 

.000133 
. U0016T 
.OOOluO 
.004)107 
.0UOU33 
.0000^ 
.OmKliK) 

.000400 
.000^16 
.00^9467 

.00U583 
.OOPIM 

.fl^fOJ17 
.  001)71)0 
.000450 
.OiiO7i>0 
.  €0i)^M3 

,001)117 

.  tiOU10 

.UOiHl? 

.OOD030 

.O0(t7,i3 

.00^34 

.  tHMi\im 

.P(.1JE)I7 

.oOOi^jO 

.001467 

.  001233 

.001500 

.001167 

.001333 

.001333 

. 001834 

.001416 

.001884 

.001533 

.  001917 

.  001383 

.0017 

.  0007 

.0060 

.0050 

.0084 

.0100 

.0133 

.0283 

.0467 

.0133 


Inch. 


.DE)03I7 


,002033 


.  001300 


.007S17 


In<h, 


.000317 


.  00171* 


.002^0? 


.Dueai? 


SeiuorkA. 


Iidtlal 


£liHtlc  bmlt. 


Tensile  strength. 

Load  At  time  of  raptore. 


General  summary. 

Tensile  strenfi^th  per  square  inch  of  original  section pounds.. 

Elosticlimit  per  sqnaro  inch  of  original  section do.... 

EloDgation  per  inch  aft«r  rapture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do.... 

Beduction  in  diameter  at  point  of  rupture do.... 

Reduction  in  area  after  rupture,  per  centum  of  original  section „,  ^ 

Position  of  rupture "6  from  middle  ofntem 

Character  of  broken  surface dull  silky  50  per  cent.,  fine  granular  50  p«r  oenu 

Elongation  of  inch  secUons..  ".12,  ".19,".47*.  ".a,^Me,  ".iS 


2S.OC0 

0.21«7 

.000733 

.124 

89.S 


TESTS   OF  IBON  AND   STEEL. 
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No.  620. 

Compression  Test 

Marks,    lo  w 

Length,  10''.15. 

Diameter,  V'.Oll. 

Sectional  area,  .812  square  inch.   ' 

Shortened  1  per  cent,  of  length  and  afterwards  tested  by  tension. 


Applied  loads. 

Compree- 
Bionp«r 

Saoceeeive 

comprcA- 

slonper 

incL 

Permanent 
aet 

SncoeMlTe 

permanent 

set 

Bemarka. 

TotaL 

! 

Pertqnare 
inch. 

1        813 

PoundM, 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
33,000 
34,000 
85.000 
86,000 
87,000 
88,000 
88.000 
40,000 
41,000 
42.000 
43,000 
44.000 

IndL 

a 

.000140 
.000280 
.000440 
.000580 
.000780 
.000800 
.000840 
.000860 
.000880 
.000920 
.000980 
.001000 
.001000 
.002380 
.004080 
.004800 
.005180 
.005520 
.005680 
.005720 
.005760 
.009780 
.005800 
.01 

InelL 

0. 

.000140 
.000140 
.000160 
.000140 
.000200 
.000020 
.000040 
.000020 
.000020 
.000040 
.000060 
.000020 

0. 

.001380 
.001700 
.000720 
.000380 
.000340 
.000160 
.000040 
.000040 
.000020 
.000020 

Inch. 
0. 
0. 
0. 
0. 

a 

.000020 

Inch, 
0. 

Initial  loAd. 

Blaatio  limit. 
Teat  diaoantinned. 

I    i'iao 

1%  IflA 

1 

16,240 
20;  300 
21,112 

"".'600020*" 

21,924 
22.736 
23  5ifl 

24;  360 
25.172 

.000020 

0. 

25.884 

28^796 

27,608 

28,420 

29,232 

/   80,  on 

30.856 

'  turn 

32.480 

33,292 

34.104 

34.916 
32L72a 

.004520 

.004500 

I 

General  summary » 

jBbatie  limit  per  square  inch  of  orijcinalaeotion pounds..    38,000 

JfBipreaaion  per  liich  under  atraaa  at  elaatio  limit inch..  0.001000 

^    roffiulare deflfoted  at  the  middle  ".  095 
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TESTS   OF   IRON   AND   STEEL. 

No.  838. 

Tension  Test 


Previously  shortened  1  per  cent,  by  compression. 

Marks,  lo  w 

Diameter,  ''.564, 

Sectional  area,  .25  sqnare  inch. 


Applied  loAdt. 


TotaL 


Per  Maare 
inon. 


Elongation 
per  inch. 


Sacoesaire 
elongation 
perlnch. 


Permanent 
aet. 


Sucoeaaive 

permanent 

set 


Rcmarka. 


Poundt. 

250 

1.250 

2,500 

8,750 

6,000 

6,250 

5,500 

6,750 

6,000 

6.250 

6,500 

6.750 

7,000 

7,250 

7.600 

7,750 

8,000 

8,250 

8,500 

8,750 

9.000 

0,250 

9,500 

9.750 

10,000 

10,260 

10.500 

10,760 

11,000 

11,250 

11,600 

11.750 

12.000 

12,250 

12,600 

13,000 

18.500 

14,000 

14,500 

1^000 

15.500 

16,000 

16,600 

17,000 

17,600 

18.000 

18,600 

19,000 

19.400 


Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
21,000 
22.000 
23.000 
24.000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
81,000 
82,000 
83.000 
84,000 
85,000 
86.000 
87.000 
88,000 
89,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47.000 
48.000 
49,000 
60.000 
52,000 
64,000 
66.000 
56,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
77,600 


Jneh, 
0. 

.000167 
.00U3I7 
.000467 
.000633 
.000650 
.000700 
. 000767 
.000850 
.000950 
.001217 
.001833 
.001867 
.002117 
.002633 
.002950 
.003450 


.004650 
.005050 
.003650 
.005967 
.007050 
.007500 
.008100 


.009500 

.010133 

.011183 

.012333 

.013333 

.014500 

.015667 

.016250 

.017000 

.020000 

.022583 

.025250 

.  028167 

.0.32000 

.0350 

.0400 

.0467 

.05^3 

.0617 

.0700 

.0850 

.1050 

.1417 


Inch. 
0. 

.000167 
.000150 
.  000150 
.  000166 
.  000017 
.000050 
.000067 
.00008) 
.  OOOICO 
.000267 
.000116 
.000534 
.000250 
.000516 
.  000317 
.000500 
.000388 
.000817 
.000400 
.000600 
. 000317 
.00108J 
.000450 
.000600 
.000563 
.000817 
.000638 
.001050 
.001150 
.001000 
. 001167 
.001167 
.0OU583 
.000750 
.003000 
.002583 
.002667 
. 002917 


.0030 
.0050 
.0067 
.0066 
.0084 
.0083 
.0150 
.0200 
.0367 


Inch. 
0. 

.000017 

.000017 

.000033 

•  .000067 


Inch. 
0. 

.000017 
0. 

.  000016 

.000034 


Initial  load. 


SlaaUo  limit. 


. G00233 


.000166 


.001700 


.001467 


.003900  I   .002200 


006683    .002783 


Tenaile  atrensth. 


General  summary. 

Tenaile atrengtb  per  aqnare  inch «f  original  aection pounds..    77.600 

Elaatio  limit  per  aonare  inch  of  original  aection do  ...    21.0oe 

Elongation  per  incn  after  mptnre incli..    0.106* 

Elongation  per  inch  nnder  ati-ain  at  elaatio  limit do 00065d 

Bednction  in  diameter  at  point  of  rupture  — do  ...        .154 

Bednction  in  area  after  rupture,  per  centum  of  original  aection 47. 2 

Poaitionofmptnre .. ".62  f^m  neck 

Character  of  broken  anrface iUkt 

Skmgation  of  inch  aectiona ".37*,.".  1 5,  ".12.  ".13,  'Ml,  ".12 


Marks,  low 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 
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No.  833. 

Specimens  from  Muzzle  End. 
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Applied 


Total    |P«»»qp«re 
inch. 


.  Pomub 
250 
1,230 
2,900 
3,730 
5^000 
6,2o0 
7.500 
7,750 
8,000 
8,250 
8,600 
8,750 
9,000 
B.250 
9,500 
9,750 
10.000 
10.250 
10.500 
10,750 
11.000 
11,250 
11,500 
11.750 
12,000 
12,250 
12.600 
12.750 
13,000 
13.250 
13.500 
13,750 
li.000 
14.250 
14.500 
14.7a) 
15,000 
UdOO 
16^000 
16.500 
17.000 
17.500 
17.000 
16,400 


Povndt. 
1,000 
S,000 
10.000 
15,000 
20,000 
29.000 
80,000 
31,000 
32,000 
83,000 
84,000 
85^000 
86,000 
37,000 
88,000 
80.000 
40,000 
41,000 
42.000 
43,000 
114.000 
45,000 
40,000 
47.000 
48,000 
49,000 
60,000 
61.000 
52,000 
63.000 
54.000 
65.000 
56^000 
57.000 
58.000 
59.000 
60.000 
62.000 
64.000 
66.000 
68.000 
70.000 
71,640 


Elonsation 
per  inch, 


Inth. 
0. 

.000250 
..100400 
.000600 
.000760 
.OOOtfSO 
.001150 
.001200 
.001250 
.001300 
.001350 
.002100 
.005850 
.009000 
.011000 
.  011750 
.012300 
.013050 
.  014550 
.  015000 
.  016750 
.  017650 
.019100 
.020600 
.022400 
.023500 
.025500 
.026300 


.030000 

.032350 

.034100 

.036760 

.039000 

.042000 

.044350 

.047500 

.055000 

.062500 

.0700 

.0800 

.1050 

.1750 


Successive 
elongation 
perlnob. 


Inch. 
0. 

.000250 
.000160 
.000200 
.000150 
.000200 
.000200 
.000050 
.000050 
.OOOOiM 
.000060 
.001050 
.003460 
.003150 
.002000 
.000750 
.000550 
.001350 
.00O9U0 
.001050 
.001150 
.001100 
.001250 
.001500 
.001800 
.001100 
.002000 
.000800 
.002200 
.001500 
.0028oO 
.001750 
.002650 
.002250 
.003000 
.001*850 
.003150 
.007600 
.007600 
.0075 
.0100 
.0250 
.0700 


Pennanent  Sacceeslve 
^emjneni  p^^^^„^^^. 


Kemarks. 


Ineh, 
0. 

.000050 
.000050 
.000100 
.000100 
.000100 
.000150 


Inch, 
0. 

.000050 
0. 

.000050 
0. 

.000050 


.001300 


.010960 


.016050 


.023460 


.001160 


.009650 


.006100 


.007400 


Initial 


Elastic  Umit. 


Tensile  strength. 
Load  at  time  of  mptnre. 


General  summary, 

Tennle  strength  p«r  square  inch  of  original  section pounds..      71,840 

Zlastio  limit  per  MOftre  inch  of  original  section do 34,000 

EloDgation  p««r  inch  after  rnptnre inch..      0.2700 

SongatiOD  per  inch  nnder  strain  at  elastio  limit do 001350 

Rednction  in  diameter  at  point  of  rapture «. do 134 

"Bedaetion  in  urea  after  mptore,  per  oentnm  of  original  section 41.9 

Position  of  mptare ".6  from  middle  of  stem 

Chaneter  of  broken  surface fine  grannlar  60  per  cent.,  silky  40  per  cent. 

Itoogatioo  of  inch  sections ".37*, 'M7 

H.  Ex.  36 ^27 
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TESTS   OF   IBON  AND   STEEL. 


2M 

Marks,  ly^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


No.  834. 


Applied  loads. 

per  inch. 

SacooMlve 
perlnoh. 

Pennanent 
set. 

SaocoMire 
pennanent 

set. 

TlwrnarVs 

TotaL 

Per  sqaftre 
inohl 

Poundi, 
250 
1.250 
2.600 
8,750 
6,000 
6.250 
7,500 
7,750 
8,000 
8,250 
8,600 
8,750 

S!ooo 

0,260 
0,500 
0,750 
10,000 
10,250 
10.500 
10,760 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
32,600 
12,760 
18,000 
18,250 
13.600 
18,750 
14,000 
14.250 
14.600 
14.750 
16,000 
16,600 
16,000 
16.500 
17,000 
17,160 
H900 

Pounds. 
1,000 
6,000 
10,000 
15.000 
20.000 
25.000 
30,000 
81,000 
82,000 
83,000 
84,000 
86,000 
86,000 
37,000 
88,000 
89.000 
40,000 
41.000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
62,000 
63,000 
64,000 
55,000 
56.000 
67.000 
68.000 
6i),000 
60.000 
62.000 
64,000 
66,000 
68.000 
68,640 

Inch. 
0. 

.000200 
.  000350 
.000500 
.000750 
.000900 
.001150 
.001200 
.001250 
.001300 
.003160 
.010350 
.  010800 
.011050 
.011700 
.012800 
.014300 
.015750 
.016850 
.018050 
.019500 
.020600 
.022600 
.023900 
.025900 
.027250 
.029000 
.030100 
.032900 
.035000 
.037600 
.039900 
.043000 
.045900 
.049250 
.052000 
.  057000 
.066800 
.079500 
.1000 
.1350 
.1850 

Inch, 
0. 

.000200 
.000160 
.000160 
.000250 
.000160 
.000250 
.000050 
.000050 
.000050 
.001860 
.007200 
.000460 
.000260 
.000650 
.001100 
.001500 
.001450 
.001100 
.001200 
.001450 
.001100 

.001300 
.002000 
.  001350 
.001760 
.001100 
.002800 
.  002100 
.002600 

.003100 

.002900 

.003350 

.002750 

.005000 

.009800 

.012700 

.0205 

.0350 

.0500 

Ineh. 

0. 

0. 

0. 

0. 

.000060 
.000100 
.000160 

0. 

Initialload. 
Elastio  limit 

""ooooio" 

.000050 
.000050 

^K09050 

.008800 

• 

.012750 

.003700 

1 

.018750 

.006000 

1 

i 

. 

.027000 

.008250 

............ 

1 

1 

1 



• 

1 

Tensile  strenKth. 

Load  at  time  of  rapture. 

1"' 1 

General  Bummary. 

Tensile  strength  per  sqmffe  inch  of  orlsinal  section pounds..    68«040 

Klasticlimit  per  sqoare  inch  of  original  section do....    83,000 

Elongation  per  inch  after  mptare  ineh..    0.2960 

Elongation  per  inch  under  strain  at  elastic  limit do 001800 

Bednotaon  in  diameter  at  point  of  rupture do 174 

Bednction  in  area  after  rupture,  per  centum  of  original  section 88.2 

Position  of  rapture middle  of  stem 

Cliaraoter  of  broken  surface ». • fine  ailkjr 

SUmgatlen  of  inch  sections ".94*.  ".S* 


TilSTS  OP  IRON  AND  STEEL. 
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Marks,  lo  w 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


No.  836. 


Applied  loAd«. 

EloDf^fttion 
per  inch. 

Saceeflflive 
eloBgation 
per  inch 

Permanent 
set 

Sncoeeeive 

Renuu:k& 

Total 

PersqiiAre 
1      inoh. 

1 

permanent 
set 

Pwnd9. 

250 

1.250 

2.500 

Poundi, 
1,000 
5,000 
10,000 
15.000 
20.000 
25,000 
30,000 
81,000 
82,000 
33.000 
34,000 
85.000 
86.000 
tfZ.OOO 
38.000 
89.000 
40,000 
41,000 
42.000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
49.000 
50,000 
51,000 
52,000 
63,000 
54,000 
55.000 
56,000 
67,000 
68,000 
69,000 
60,000 
62,000 
64,000 
66,0(» 
68,000 
08.480 
68.720 

JndL 
0. 

.000100 
•000200 
.000350 
.000550 
.000700 
.000950 
.001000 
.002750 
.005650 
.006750 
.008400 
.009650 
.010850 
.011860 
.013000 
.014250 
.015950 
.016950 
.017650 
.019000 
.020250 
.021750 
.  023260 
.025250 
.027100 
.028800 
.  030200 
.033000 
.034850 
.037500 
.039600 
.  042.TOO 
.044700 
.040000 
.032000 
.05.1600 
.066000 
.077500 
.0050 
.1300 
.1500 
.1900 

IneK 
0. 

.000100 
•000100 
.000150 
.000200 
.000150 
.000250 
.000050 
.001750 
.002900 
.001100 
.001650 
.001250 
.001200 
.001000 
.001150 
.001250 
.001700 
.001000 
.000700 
.001350 
.001250 
.001500 
.001500 
.002000 
.001850 
.001700 
.001400 
.002800 
.001850 
.002650 
.002300 
.002900 
.002200 
.004300 
.003000 
.003600 
.010400 
.011500 
.0175 
.0350 
.0200 
.0400 

Inch. 
0. 
0. 
0. 
0. 
0- 
0. 
0. 

Inch. 
0. 

InitlAll<Md. 
Slaatie  Unit 

Tensile  Btrengtb. 

8,750 

'     5.000 

r,250 

7,500 

7,750 

8.000 
8,250 
8,500 

8^750 
9,000 
9,230 
9,500 
9.750 
10.000 
10,250 
10.600 
10,750 
11.000 
'    11,230 
11,500 
11,750 
12.000 
12,250 
12^500 
l?7riO 
13.000 
13.250 
13.500 
13,750 
14,000 
14,250 
H500 
H750 
15.000 
15^500 
16.000 
16,500 
17,000 
17,130 
17.  IH) 
15.200 

.007150 

.007160 

.012650 

.005600 

.018500 

.005850 

.026850 

.008850 

General  eummary, 

^^'fio  Kravity 7.8630 

lUudMM 10.69 

Teosile  etrengthperflqaarelncb  of  original  aection poQDUa  .    68.720 

Kfaatlo  limit  per  Miwre  Inoh  of  original  section do —    81,000 

Kloogation  per  ineh  after  mptore inch..    0.2850 

Elongation  per  inch  nnder  strain  at  elastio  fimit do 001000 

Kedaction  in  diameter  at  point  of  rnptare '. do 154 

Ri^Qction  In  Area  after  mptnre,  per  oentnm  of  original  section 47.2 

Paeitjonofmptare : ".1  from  middle  of  stem 

Character  of  broken  snrftoe fine  silky 

KloDgation  of  inch  sections ".88*,  ".19 
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TESTS   OF   IRON   AND   STEEL. 


4B 

Marks,  i®^ 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 


Ko.  832. 


Applied  IduIb. 


Total 


FisrHqiiare 


per  luctu 


Pcmmnftiit 


Sneo^iSlTO 


KeuLQi-k^i^ 


Potmdf. 
250 
1,260 
2,500 
8,750 
6,000 
e,250 
7,600 
7,750 
8,000 
8.260 
8,500 
8,750 
0,000 
0,250 
0,500 
0,750 

\l^ 

10,600 
10,760 
11,000 
11,260 
11,600 
11,760 
12,000 
12,250 
12,600 
12,750 
13,000 
18,250 
18,600 
13,760 
14,000 
14,250 
14,500 
14,760 
16,000 
16.600 
18,000 
18,500 
17,000 
17,600 
18,000 
18,600 
19,000 
19,6C0 
19,820 
17,800 


Poun<f«. 
1.000 
6.000 
10,000 
15.000 
20.000 
26.000 
80,000 
81,000 
82,000 
83.000 
84.000 
86,000 
88,000 
87,000 
88,000 
89,000 
40,000 
41.000 
42.000 
48.000 
44.000 
46,000 
40,000 
47,000 
48,000 
49,000 
60.000 
61.000 
52.000 
63,000 
64.000 
66.000 
68.000 
67,000 
68,000 
69.000 
60.000 
62,000 
04,000 
66,000 
68.000 
70,000 
72.000 
74.000 
76,000 
78,000 
70,280 


Inch. 
0. 

.000150 
.000350 
.000550 
.000650 
.000850 
.001000 
.001050 
.001100 
.001150 
.001200 
.001250 
.001300 
.002100 
.002650 
.003750 
. 007400 
.  008200 
.009100 
.010000 
.010760 
.011500 
.012550 
.013250 
.014350 
.015550 
.016550 
.017400 
.018500 
.019550 
.021050 
.022500 
.024060 
.025400 
.026900 
.028500 
.080150 
.033550 
.037700 
.042800 
.047850 
.055000 
.064000 
.074000 
.0900 
.1100 
.1900 


Inch. 
0. 

.000150 
.000200 
. 000200 
.000100 
.000200 
.000150 
.000050 
.000050 
.000050 
.000050 
.000050 
.000060 
.000800 
.000550 
.001100 
.003650 
.000800 
.000900 
.000900 
.000750 
.000750 
.001050 
.000700 
.001100 
.  001200 
.  OOIOOO 
.000850 
. 001100 
.001050 
.001500 
.001450 
.001550 
.001350 
.001500 
.001600 
.001650 
.003400 
.004150 
.005100 
.005050 
.007150 
.009000 
.010000 
.0160 
.0200 
.0800 


Inch. 

0. 

0. 

0. 

.000050 
.000050 
.  000050 
.000050 


Inch. 


Initial  load. 


.000050 


.  000100 


.000050 


Elastic  limit. 


.005900 


.009750 


.014650 


.005800 


.003850 


.004900 


Tensile  8trcng;th. 


Oeneral  summary, 

TeDtile  strength  per  square  inch  of  oriflrinal  section poanda..    79,2^ 

Elastio  limit  per  sqnare  inch  of  original  section do  ...    36,000 

Elongation  per  inch  after  mptare inch..    0.2700 

Elongation  per  Inch  onder  strain  at  elastio  limit do  ...  .0013(K) 

Bednction  in  diameter  at  point  of  mptare do  ...       .m 

Redaction  in  area  after  rapture,  per  centum  of  original  section 41.i> 

Position  of  rapture ".eftrom  middle  of  stem 

Character  of  broken  BUdTace....... • fine  granular  60  per  cent.,  ailky  40  per  cvnt. 

BloncationofinohfleotioD* ".37-.M7 
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No.  623 


7B 

Marks,  w^ 

Length,  4".5. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 


Applied  iMidi. 

Comprw- 

aionpor 

inch. 

SaGceesive 

compreB* 

aionper 

inon. 

PemiMieiit 
•et. 

SaooeMivB 

permanent 

set. 

Semarks. 

Total. 

PerMraam 

Potmds. 

600 

2,500 

5.000 

7,500 

10,000 

19^  MO 

Poun^. 
1,000 
6.000 
10.000 
15,000 
20,000 
2^000 
80.000 
81,000 
82,000 
83.000 
84.000 
35,000 
36,000 
37.000 
38,000 
39.000 
40,000 
77,240 

IneK. 
0. 

.000167 
.000383 
.000500 
.000667 
.000838 
.001000 
.001033 
.001100 
.001133 
.001200 
.001333 
.00\«67 
.002433 
.003567 
.004133 
.005833 

IwOi. 
0. 

.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000033 
.000067 
.000033 
.000067 
.000133 
.000534 
.000566 
.001134 
.  000566 
.001200 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

JndL 
0. 

Initial  load. 

Slaatlcliinit. 
Ultimate  strength. 

15  000 

15.500 

16;  000 

17  000 

1    17,500 
18,000 
18*500 

.000167 

.000167 

JO.  000 

i    19.500 

;    20.000 

.003800 

.008788 

I 

General  summary, 

£fawtio  limit  per  aqaare  inch  of  orifcinal  section pounds..      84,000 

CorapressioD  per  inch  under  stress  at  elastic  limit inch:.  0.001200 

Ultimate  atreni^ih  per  square  inch  of  original  seetion pounds..      77,240 

Manner  of  fiulure triple  flexure 
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TESTS   OF   IKON   AND   STEEL. 


No.  836. 


4M 

Marks,  lo  w 

Diameter,  ".564. 

Sectional  area,  .25  square  iuch. 


Applied  loads. 


Total. 


;  Per  square 
I      inoli. 


Founds. 
250 
1,250 
2,500 
8,750 
5,000 
e,250 
7,600 
7.750 
8,000 
8,250 
8,500 
8,750 
9,000 
9,250 
9,500 
9,750 
10, 000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12, 250 
12,500 
12, 750 
13,000 
13,250 
18,500 
13,750 
14,000 
14,250 
14.500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,200 
15,800 


Poundi. 
1,000 
5.000 
10,000 
15.000 
20,000 
25,000 
80,000 
31,000 
32.000' 
33, 000 
84,000 
35.000 
36,000 
87,000 
88.000 
89,000 
40. 000 
41,000 
42.000 
43,000 
44,000 
45,000 
16,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55.000 
56,000 
67,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66.000 
6><,000 
68,800 


Elongation 
per  incb. 


Inch. 
0. 

.000150 
.000300 
.000450 
.000600 
.000750 
.000950 
.001000 
.OOIO.'W 
.001100 
.003800 
.000U50 
.  010600 
.010850 
. 011700 
. 012700 
.  014250 
. 015550 
.016500 
. 017650 
.019200 
.  020450 
.  022050 
.  023550 
.025300 
.027000 
.  02i<900 
.030000 
.  033050 
.035000 
.  037350 
.  039000 
.  042500 
.044750 
.048050 
.051750 
.  055500 
.065000 
.077500 
.1000 
.1360 
.1700 


Snccessive 
eloDcation 
perlnoh. 


Permanent 
set. 


Ineh. 
0. 

.  000150 
.  000150 
.000150 
.000150 
.000150 
.000200 
.000050 
.000050 
.000050 
.002700 
.005250 
.001550 
.000250 
.000850 
.001000 
. 001550 
. 001300 
. 000950 
.001150 
.  001550 
.  001250 
.  001600 
.001500 
. 001750 
.001700 
.001900 
.  001100 
.003050 
.001950 
.002250 
.  002350 
.002900 
.  002250 
.003300 
.003700 
.003750 
.009500 
.012500 
.0225 
.0350 
.0350 


Inch. 
0.  . 
0. 
0. 
0. 
0. 
0. 
0. 


Saccesslve 

permanent 

set. 


Ineh. 


.007700 


. 012700 


.018500 


.026800 


.007700 


.005000 


Remarks. 


Initial  load. 


Elastic  limit 


.005800 


Tensile  strength.  I 

Load  at  time  of  rupture,  j 


General  eummary. 

Tensile  strength  per  square  inch  of  original  section ponnda..     68,800 

Elastic  limit  per  sou  are  inch  of  original  section do....     33,000 

Elongation  per  inch  after  rnptare inch..     0.2450 

Elongation  i>er  inch  under  strain  at  elastic  limit do 001100 

Keduction  in  diameter  at  point  of  rupture do 144 

Beducdon  in  area  after  rupture,  per  centum  of  original  section 44.6 

Position  of  rupture ".Sfktnn  neck 

Character  of  broken  surface granular,  60  per  cent ;  duU  silky  irregular  surfiMe,  50  per  oeDt. 

Elongation  of  inch  sections ".84^,  'M5 
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Marks,  low 

Length  4'^5. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 


No.  525. 


Applied  loada. 
Total 


I 


Peraqoare 
incih. 


PottfMif. 

500 
2.500 
5,000 
7,500 
10,000 
12.500 
15,000 
15,500 
16,000 
1(1^500 
17.000 
17.500 
18,000 
18,500 
19,000 
19,500 
20.000 
34,140 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37.000 
38.000 
39,000 
40,000 
68,280 


CompreA- 

gioD  per 

inch. 


Sacceasire  I 


SncceMive  I 


inch.       I       *'^*-  set. 


Remarks. 


Inch. 
0. 

.000167 
.000333 
.000500 
.000667 
.000833 
. 001000 
.  OU3000 
.005000 
.006200 
.008333 
.009667 
.010500 
. 011367 
.012167 
.013367 
.014333 


JjUih. 

0. 

0. 

0. 

0. 

.000033 
.000033 
.000067 


Inch'.      I 

.000167 
.000166 
.000167  I 
.000167  1 
.000106 
.000167 
.001000  I. 

.003000  I 

.001200   

.002133  I 

.001334    .008333 

,QW3§S3    I 

.000867   

.000800   

.001200  i 

.  000966    .  012833 


Inch. 


I 


.000033 
.000034 


.008266 


.004500 


Initial  load. 


Elaetio  limit. 


TTltimate  slrengih. 


General  summary, 

Elaatie  limit  per  sqnare  inch  of  original  section pounds..       80,000 

Com preoaion  per  inch  under  strees  at  elastic  limit inch..    0.001000 

Ultimate  strength  per  square  inch  of  original  section pounds..       68,280 

Maimer  of  ikilore .^ triple  flexure 
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8  ^X. 

Marks,  lo  w 

Length,  4^5. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 


TESTS   OF   IRON   AND    STEEL. 
Fo.  626. 


Coittpres* 

sion  per 

incn. 

SucoesslTe 
compres- 
sion per 
inch. 

Permanent 
set 

Successive 

permanent 

set. 

ToUL 

Per  Bonare 
inch. 

Bemarks. 

1 

Pounds. 
500 
2,500 
6,000 
7500 
10,000 
12,600 
13,000 
13,600 
14,000 
14.500 
15,000 
15,500 
16,000 
16,500 
17.000 
17,500 
18,000 
18,500 
19. 000 
10,500 
20,000 
34,480 

Poundt, 
J,  000 
6,000 
10.000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81, 000 
82,000 
83,000 
34,000 
35.000 
86,000 
87,000 
38,000 
80,000 
40,000 
68,960 

Ineh. 
0. 

.000033 
.000233 
.000400 
.000600 
.000800 
.000833 
.000867 
.000900 
.000933 
.001000 
.001167 
.004867 
.006767 
.008200 
.008800 
.009900 
.010833 
.011700 
.012167 
.  013567 

Ineh. 
0. 

.000033 
.000200 
.000167 
.000200 
.000200 
.000033 
.000034 
.000033 
.000033 
.000067 
.000167 
.003700 
.001900 
.001433 
.000600 
.001100 
.000933 
.000867 
.000767 
. 001100 

Inch. 
0. 
0. 
0. 
0. 
0. 

.000033 

Ineh. 
0. 

Initial  load. 
Elasticlimlt. 

.000033 

.000100 

000067 

• 

.007567 

.007467 

.012100 

.004533 

Ultimate  strenf^h. 

General  summary. 

Elastic  iWt  per  sqnare  inch  of  original  section pounds..        30,000 

Compression  per  inch  under  stress  at  elastic  limit inch..    0.001000 

Ultimate  strenfcth  per  square  inch  of  original  section...'. pounds..        68,960 

Manner  of  failors i triple  flexure 


TESTS   OF   IRON   AND   STEEL.  423 

No.  ^1. 

OompreaHon  Te%U 

5M 

Marks,  lo  w 

Length,  10".03. 

Diameter,  r'.002. 

Sectional  area,  .787  sqaare  inch. 

Shortened  1  per  cent  of  length  and  afterwards  tested  by  tension. 


Bionper 
Inch. 

SnooMaive 

oomprw- 

■ionper 

inob. 

set. 

Snooesslve 
set 

Bemerks. 

TotaL 

Per  sqaare 
inch. 

Ptotifkf*. 

787 

1     3.935 

'     7.870 

11.805 
1    15,740 

19^675 
.    20,462 

PoundM. 
1.O0O 
6.000 
10.000 
15,000 
20,000 
25.000 
26.000 
27,000 
28*000 
29,000 
30,000 
31.000 
82.000 
33,000 
35,960 

Inch. 
0. 

.000140 
.000320 
.000460 
.  000020 
.000800 
.000810 
.000860 
.000900 
.000960 
.001000 
.001060 
.001060 
.008000 
.01 

Inch. 
0.. 

.000140 
.000180 
."00140 
.000160 
.000180 
.000040 
.1.00020 
.(»0040 
.000060 
.000010 
.000060 

.oomoo 

.006940 
.002000 

Inch. 
0. 

.000000 
.000020 
.000020 
.000040 
.000040 

Inch. 
0. 

.000000 

.000020 
0. 

.000020 
0. 

Initial  l<Md. 

Elastic  limit 
Testdisoontiniied. 

21,249 
22,086 



r?  ff»3 

23,610 
i    H397 

.000060 

.000020 

25l184 

23l971 

28^300 

. 

General  summary, 

Slastiellmii  per  square  inch  of  original  section pounds..     31.000 

Compreaalon  per  inch  under  stress  at  elasUo  limit inch..  0.001060 

Kanneroffkilure defleeted  at  the  middle ''.  04 


424  TESTS  OF  IRON  AND  STEEL. 

No.  839. 

Tension  Test 

Previoasly  shortened  1  per  cent,  by  compression. 
Marks,  low 

T 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  load. 

ElooKfttion 
per  inch. 

Sucoeaaive 
elongation 
per  inch. 

Permanent 
set. 

Sncccaaive 

permanent 

act. 

KemarkB. 

•^-^  |''"X" 

Poundi. 

250 

1,250 

2.500 

3,750 

5,000 

5,250 

5,500 

5,750 

6,000 

6,250 

6.500 

6,750 

7,000 

7,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9.500 

9,750 

10,000 

10,500 

11,000 

11,500 

12,000 

12.500 

13,000 

13,500 

14,000 

14,500 

15.000 

15,500 

16,000 

16,500 

16,610 

14,600 

Poundi, 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23.000 
24, 000 
25,000 
20,000 
27,000 
28,000 
29.000 
30,000 
31.000 
32.000 
83,000 
84,000 
35,000 
86,000 
87,000 
38,000 
30,000 
40,000 
42,000 
44.000 
46,000 
48,000 
60,000 
62,000 
54,000 
56,000 
58,000 
60,000 
62.000 
64,000 
66,000 
66,440 

Jneh. 
0. 

.000133 
.000317 
.000467 
.000633 
.000700 
.000817 
.000983 
.001250 
.001460 
.001883 
.002250 
.002733 
.003167 
.003800 
.004338 

.oo:>ooo 

. 005917 

.006917 

.  007467 

.008683 

.009300 

.010667 

.011667 

.  013083 

.  015850 

.  018417 

.  021750 

.025333 

.029833 

.0338 

.0383 

.0467 

.0533 

.0633 

.0767 

.1017 

.1438 

.2000 

Inch. 
0. 

.000133 
.000184 
.000150 
.000106 
.000067 
.000117 
.000160 
.000267 
.  000200 
.000433 
.000367 
.000483 
. 000434 
.000033 
.000533 
.000667 
.000917 
.001000 
.  000550 
•    .001210 
.000617 
.  001367 
.001000 
.001416 
:  000767 
.002567 
.  003333 
.003583 
.004500 
.003407 
.0050 
.0084 
.0066 
.0100 
.0134 
.0250 
.0416 
.0567 

Inch. 
0. 
0. 

.000017 

.oooo:« 

.000007 

Inch. 
0. 

Initialload. 
ElastlcUmit. 

1 
1 

.000017 
.000016 
.000034 

.000700 

.000633 

'**.'0028i7" 

*"."002ii7" 

.006250 

.003433 

1 

.011750 

.005500 

■■:*::::::' 





1 

Load  at  time  of  rapture. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  nection ponnda..        0(l.44<h 

Elastic  limit  per  so aare  inch  of  original  section do....        20,000 

Elongation  per  inch  after  mptare , inch  .        U.2483 

Elongation  perinch  under  strain  at  elastic  limit do 0O063:) 

Kednction  in  diameter  at  point  of  mpture do....  .174 

Kednctionin  area  after  rupture,  per  centum  of  original  section 52.2 

Position  of  rupture ^ '^9  from  middle  of  stem 

ChMftoter  of  broken  surf  ace line  silk  y7 

Blongation  of  inch  sections ".16,  ".23,  ".47*,  ".25,  ".21,  ".i 


TESTS   OP   IRON  AND   STEEL. 
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No.  522. 

Compression  TesL 
Marks,  lo  w 

Length,  wm. 

Diameter,  1".002. 

Sectional  area,  .787  square  inch. 

Shortened  1  per  cent,  of  length  and  afterwards  tested  by  tension. 


Appli 

1 

Total 

ed  loads. 

Per  square 
iccli. 

1 

CompTes- 

Saccessire 
oompres- 
sion  per 

Permanent 
set. 

; 

Saceessivo 

permanent               Remarks, 
set.        1 

\Ptmnds. 

m 

3,035 

Pounde, 
1,000 
5.000 
10,000 
15,000 
20,000 
25, 000 
26,000 
27,000 
28.000 
29,000 
30,000 
81,000 
32,000 
33.000 
34.000 
37,990 

Inch, 
0. 

.000120 
.000280 
.000*20 
.000600 
.000760 
.000^100 
.000820 
.000860 
.000880 
.000900 
.000060 
.001000 
.001040 
.008100 
.01 

Inch. 
0. 

.000120 
.000160 
. 000140 
.000180 
.000160 
.000040 
.  00(»020 
.000040 
.000020 
.000020 
.000060 
.000040 
.000040 
.007060 
.001900 

Inch. 

0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

'     7,670 

1    11.806 

f    15,740 

19.675 

20,462 

1    21,249 

1    22;036 

22,823 

,    23.610 
1    24.397 

.000020 

.000020 

25,181 

25^971 



Elastic  limit. 

26.758 



Test  discontinued. 

29,900 



General  summary. 

Elastic  limit  per  sqnare  inch  of  original  section ponods..       83.000 

Compreesion  per  inch  ander  stress  at  elasticUmit inch..    0.001040 

Kannerof  faflore deflected  at  the  middle  ".05 


426  TESTS   OP   IRON   AND   STEEL. 

IS"0.  840. 

Tension  Teat. 

Previously  shortened  1  per  cent,  by  compression 
Marks,  low 

T 

Diameter,  ^'.564. 

Sectional  area,  .25  sqas^e  inch. 


Applied  loftds. 

permch. 

Saocessive 
elong:atloii 
per  inch. 

Pemument 
set. 

SaooeesiTe 

permaneiit 

set. 

TotiL 

Per  square 
inch. 

Bemarlu. 

Pwndt. 
250 
1.250 
2.500 
8,750 
6.000 
6,250 
6,600 
5,750 
6,000 
6,250 
6,500 
6.750 
7,000 
7,250 
7,500 
7,750 
8,000 
8,250 
8.600 
8,760 
0,000 
0,250 
0,500 
0,750 
10,000 
10,500 
11,000 
11,600 
12,000 
12,600 
18,000 
13,500 
14,000 
14.500  . 
16,000 
16,500 
16,000 
16,500 
17,000 
17,040 
14,500 

Pound*. 
1,000 
6,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
20,000 
80,000 
81,000 
82,000 
83.000 
84,000 
85.000 
86.000 
87,000 
8a  000 
80,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
62,000 
64»000 
66,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
68,160 

Inch. 
0. 

.000100 
.000200 
.000383 
.  000533 
.000567 
.000650 
.  000817 
.000967 
.0010.70 
.001333 
.  C01583 
.001883 
.002317 
.002800 
.003333 
.003917 
004583 
.005333 
.  005967 
.006833 
.007567 
. 0085ft3 
.009500 
.010883 
.  012350 
.015250 
.  018:133 
.021667 
.024833 
.0300 
.0350 
.0383 
.0467 
.0567 
.0667 
.0800 
.1033 
.1467 
.1800 

Inch, 
0. 

.000100 
.000100 
.000183 
.  OOOl.'iO 
.000034 
. 000083 
.000167 
.000150 
.000083 
. 000283 
.000250 
.000300 
.000434 
. 000483 
.000.-I33 
.000584 
.000(106 
. 000750 
.000634 
.  000e66 
.  000734 
.001016 
. C00917 
.001383 
.001467 
.002900 
.003083 
. 003334 
.003166 
.005167 
.0050 
.0038 
.0084 
.0100 
.0100 
.0133 
.0233 
.0434 
.0333 

Inch. 

0. 

0. 

—.000017 
-.000017 
—.000017 

Inch. 
0. 

I 

Initialload.                      ! 

\ 

-.666617 

0. 

Elaatio  limit. 

.000350 

.000367 

' 

1 

1 

.001867 

.001517 

t 
1 

1 

( 

.004967 

.003100 

1 

1 

. 

.000450 

.004488 

1 

1 

1 

f 

1 

* 

Tensile  strength.               i 
Load  at  time  of  rapture. 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section ponnda..     68.100 

Elasticlimit  per  square  inch  of  originaisection do 2l,O0D 

Elongation  per  inch  after  mptnre inch..     0.2167 

Elongation  per  inch  under  strain  at  elasticlimit do .00O5«7 

Reduction  in  diameter  at  point  of  mpture .do 154 

Hednction  in  area  after  rupture,  per  centum  of  original  section 47.-J 

Position  of  rupture r'.Sfroni  neck 

Character  of  broken  surface silkv 

Elongation  of  inch  sections ".22,  ".43*,  ".20,  ".10,  ".15  'Ml 


Jo"(S^et  Boc^^-tdfozireei ^z^» 


^y^e. 


ez^e 


Sb3(4Sl 
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10  St 


Marks,    i 

Diameter,  '^564. 

Sectional  area*  .25  square  inch. 


I     ApplSed  loads. 


I  TotoL 


250 
1,250 
3,600 
3,750 
5^000 
8,290 
7,500 
8,790 
10,000 
10,250 
10,500 
10,750 
11.000 
II.  250 
11,500 
11,750 
UOOO 
12,250 
12,500 
12,750 
13,00U 
13.250 
13,500 
13,750 
14,000 
14,250 
14.500 
14,750 
15.000 
15^500 
10.000 
10.500 
17.  QUO 
17.500 
18,000 
18,500 
10.000 
19,500 
20,000 
20.500 
21.000 
21.500 
22,000 
i2.500 
23,000 
23,500 
24,000 
24.500 
25,000 
25,500 
26^000 
20^090 


Per  square 
inch. 


Pctundt. 
1.0«)0 
5,000 
10,000 
15,000 
20,000 
25,000 
80, 000 
85.000 
40,000 
41,000 
42.000 
43.000 
44,000 
45,000 
40,000 
47,000 
48.000 
49,000 
50,000 
51.000 
62,000 
53.000 
54,000 
55,000 
50,000 
57,000 
58,000 
59.000 
60.000 
82,000 
64.000 
60.000 
68,000 
70.000 
72,000 
74,000 
76.000 
78.0UO 
80.000 
82,000 
84,000 
86.000 
88,000 
90.000 
02.000 
94,000 
06,000 
98,000 
100,000 
102,000 
104.000 
104,120 


Klonfpition 
per  inoh. 


Sacoessive 
eloDffation 
per  inch. 


0. 

.000167 
.000338 
.000500 
.000633 
.000767 
.000933 
.001067 
.001267 
.001300 
.  001333 
. 0013G7 
.001400 
.001433 
.  001467 
.001500 
.001538 
.001567 
.001600 
.001067 
.001733 
.  001833 
.001933 
.002000 
.002167 
.  002500 


.003333 


.004667 
.005567 
.007500 
.000133 
.010533 
.012333 
.013900 
.016000 
.018367 


.024500 
.027267 


.083100 

.037067 

.040600 

.045833 

.050333 

.068000 

.0667 

.0900 

.1000 


0. 

.000167 
.000166 
.000167 
.000133 
.000134 
.000166 
.000134 
.000200 
.000033 
.000033 
.000034 
.000033 
.000033« 
.000034 
.000033 
.000C33 
.000034 
.000033 
.000007 
.000066 
.000100 
.000100 
.000067 
.000167 
.000333 
.000333 
.000500 
.000500 
.000834 
.000900 
.001933 
.001633 
.001400 
.001800 
.001567 
.002100 
.002367 
.001633 


.002167 
.002767 
.002733 
.003100 
.003067 


.004783 

.005000 

.007667 

.0087 

.0233 

.0100 


Permsnent 
set. 


SnocesslTe 

permanent 

set. 


Bemarka. 


0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
.000083 


.000083 


.000067 


.000367 


.001833 


JiMft. 


.000084 


.000300 


.001466 


Initial  load. 


ElasUollmil 


Tensile  strength. 


General  ^umrAory, 

>»pecificgmTit7 7.8411 

Hardness 15.83 

Tensile  strength  per  square  inoh  of  orinrinal  section pounds..  104,120 

Elasticlimit  per  square  inch  of  original  section do....    55,000 

Eion$catl«m  per  inch  after  mpture. inch..    0.1367 

i^oncation  per  inehander  strain  at  elastic  limit do 002000 

fiedaotion  in  diameter  at  point  of  raptore do 074 

KMactioo  in  area  after  rapture,  percentnniof  original  section 24.6 

PoAition  of  rapture ".8ftx>mneck 

(.  hancter  of  broken  sarlkce,  granolar,  doll  spot  at  circumference,  sorfttce  cracks  developed  in  cylin- 
drical surfiiceof  stem. 
£longatioa  of  inch  sections ".28*. 'Ml,  ».  07 
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No.  927. 


Marks,  ^%^ 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Per  square 
inch. 


Poundt. 
250 
1,250 
2,600 
8,750 
5,000 
6,250 
7.500 
8.750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
18,250 
13,500 
13, 750 
14,000 
14,250 
14,500 
14,750 
16,000 
15,500 
16.000 
16,500 
17,000 
17,500 
18.000 
1«.500 
19,000 
10,500 
20,000 
20,500. 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24.000 
24,500 
25,000 
25,600 
23,500 


intend*. 
1,000 
5,000 
10,  000 
15,000 
20,000 
25,000 
80.000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47, 000 
48,000 
49,000 
50.000 
51,000 
52,000 
63,000 
54,000 
55,000 
56,000 
57, 0.J0 
58,000 
50,000 
60,000 
62,000 
64,000 
66,  000 
68.  000 
70,  000 
72, 000 
74,000 
76.000 
78.000 
80.000 
82,000 
84, 000 
86,000 
88,000 
90.000 
92.000 
94,000 
96,000 
98,000 
100,000 
102,000 


Elongation 
per  inch. 


Inch, 

0. 

.  000133 
.  000267 
.  000433 
.000600 
.000767 
.000933 
.001100 
.001233 
.001267 
.001300 
.  001333 
.001367 
.  001400 

.  .  001400 
.001433 
.  001467 
.001500 
.001507 
.001600 
.001633 
.001667 
.  001700 
.001800 
.001833 
.001900 
.002033 
.004600 
.005433 
.006100 
.007733 
.  009167 
.010900 
.012600 
.014833 
.016667 
.018538 
.020300 
.023000 
.025667 
.028333 
.031338 
.085000 
.  038000 
.041833 
.046667 
.065667 
.06320U 
.0733 
.1067 


Sacoeasivc 
elongation 
per  inch. 


Permanent 
set. 


Inch. 

0. 

.000133 
.000134 
.000166 
. 000167 
.  000167 
.000166 
.000167 
.000183 
.  000034 
.000033 
.000033 
.  000034 
.000033 

0. 
.  (100033 
.000034 
. 000033 
.000067 
. 000033 
.000033 
.  000034 
.  000033 
.000100 
.  000033 
.  000067 
.000133 
.  002567 
.000833 
.000667 
.  mi633 
.001434 
.  001733 
.001700 
.002233 
.001834 
.001866 
.001967 
.002500 
.002667 
.002666 
.003000 
.003667 

.oo:)ooo 

.003833 

.004834 

.000000 

.007533 

.0101 

.0334 


Ineh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


;000033 


.000067 


Sncoeeaive 

permanent 

set. 


I 


Kemarks. 


Inch. 


Initial  load. 


.000083 


.000034 


.003267 


*r 


.003200 


Elastic  Umit 


Tensile  streDgth. 

Load  at  time  of  mptore. ', 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    102. 00(^ 

Elastic  limit  per  square  inch  of  original  section do 57.000 

Elongation  per  inch  after  ruptore inch.,      a  1533 

Elongation  per  inch  under  strain  at  elastic  limit * do 001900 

Ileduction  in  diameter  atpoint  of  rupture do 084 

Reduction  in  area  after  rupture,  per  centnm  of  original  section 37.6 

Position  of  rupture l"fkoinneck 

Chai-acter  of  oroken  surface ^ttky 

Elongation  of  inch  sections ".2J*,".15.".o8 
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Marks,  "^St 

Diameter,  /'o64. 

Sectional  area,  .25  sqaare  inch. 


No.  928. 


Applied  loads. 


T""--  ''"to'T" 


Pomds. 
250 
],2S0 
2,500 
3.750 
5,000 
8,250 
7.500 
8,750 
10,000 
10.250 
10.500 
10,750 
11.000 
11,250 
11,500 
11.750 
12.000 
12.250 
12.500 
12,750 
13,000 
18,250 
13.600 
13. 750 
14.000 
14.250 
14,500 
14.750 
15.000 
15,600 
16,000 
10,500 
17,000 
17,500 
18,000 
18.500 
19.000 
10,600 
30,000 
20.500 
21,000 
21,500 
22,000 
22.500 
23,000 
23.500 
24.000 
24.500 
25,000 
25,490 
23.400 


perfiich.   rpiSShf 


PermaneDt 


Saccewive ' 
permanont 


Remarks. 


Pound: 
1.000 
5.000 
10.000 
15,000 
20,000 
25,000 
30.000 
85,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
48,000 
47.000 
43,000 
49.000 
50,000 
51,000 
52.000 
63,000 
54,000 
55,000 
50.000 
57.000 
58,000 
50,000 
60,000 
6*2.000 
64,000 
66,000 
68.000 
70.000 
72,000 
74.000 
76.000 
78,000 
80,000 
83.000 
84.000 
86,000 
88,030 
90,000 
02.000 
94,000 
96.000 
98,000 
100,000 
101,720 


Inch. 
0. 

.000133 
.000233 
.000400 
.000667 
. 000783 
.000900 
.001067 
.  001233 
.001267 
.001300 
.  0013.33 
.001367 
.001400 
.001400 
.001433 
.001467 
.001533 
.001567 
.001600 
.001633 
.001667 
.001733 
.001800 
.001867 
.  002033 
.002900 
.001033 
.005067 
.006233 
.007233 
.009000 
.  010600 
.012267 
.014333 
.016833 
.018333 
.  020667 
.  0'i>833 
.025.367 
.027800 
.  030267 
.033733 
.037433 
.042767 
.048833 
.055000 
.063000 
.0767 
.1067 


Inch, 
0. 

.000133 
.000100 
.000167 
.000107 
.000166 
.  000107 
.000167 

.oooroo 

.0Q0O34 
.000033 
.  00003:t 

* .  000034 
.000033 

0. 

.000033 
.  0U0034 
.  OOOOGG 
.  000034 
. 000033 
.  01)00.13 
.  0000:i4 
.  000OG6 
. 000007 
. 000087 
.  000166 
. 000867 
.001133 
.001034 
.001106 
.001000 
.001767 
.001600 
. 0016C7 
.002006 
.002500 
.001600 
.  00-2334 
.  002166 
.002634 
.002433 
.002467 
.003406 
.003700 
.  005334 
.003366 
.006667 
.008000 
.0137 
.0300 


Tneh. 
0. 
0 

Inch.      1 

0-       1 
, 1 

0. 

0 

1 

0 

0. 
0. 
0. 
.000033 

"■"ooooii"' 



.  .. 

.000033 

.0 



.000033 

.0 

:::;;;:::;':  ::::::::::: 



' 

.000067 

.000034 



1 

.002933    .002866 

::::::::;::;:::::::::::: 

'".'.'.'.'.'.'.'.'.'. 

! 

Initiftl  load. 


Elastic  limit. 


.1  Tensile  strength. 

.1  Load  at  time  of  rupture. 


General  eummary. 

Tensile  strenjith  per  square  inch  of  orifcinal  section pounds..    101,720 

Elastic  limit  per  square  inch  of  original  section do 66.000 

Elongation  per  inch  after  rupture  inch..      0.1567 

Elongation  per  inch  under  strain  at  elastic  limit do 001867 

Keduction  In  diameter  at  point  ofruptnre do 104 

Seduction  In  area  after  rupture,  per  centum  of  original  section 33.5 

Position  of  rupture ".55  from  neck 

Character  of  broken  surtfkce silky,  traces  of  granulation. 

Elongation  of  inch  sections ".^,".10,  ".09 


20 "  iS^^ee-Z  ^i^^T'e^  '^4^€? t^^t^  Xc/*l,e . 
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^ 
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i5^^^iSX«tu«.*. — .». -. 
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TESTS   OF   IRON   AND    STEEL. 


No.  635. 


Mark,  2 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotftL 


Poundi, 

2.50 

1,250 

2,iS00 

8,750 

5,000 

5.250 

5,500 

6,750 

6,000 

6,250 

6,500 

0,750 

7,000 

7,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9.000 

9.250 

9,500 

9,76U 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,230 

12,500 

12,750 

18.000 

13,250 

13,600 

13,750 

14,000 

14, 250 

14,500 

14,750 

15,000 

15,500 

16,000 

16,500 

17,000 

17.500 

18,000 

18,500 

19,000 

19,500 

20,000 

20,500 

21,000 

21,500 

22,000 

22,500 

22,820 

19,500 


Per  square 
incli. 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20, 000 
21,000 
22,000 
23,000 
24. 000 
25, 000 
26,000 
27,000 
28.000 
29,000 
30,000 
81.000 
82.000 
83.000 
34.000 
35.000 
86,000 
37,000 
38,000 
89,000 
40.000 
41.000 
42.000 
43,000 
44.000 
45, 000 
40,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52. 000 
53.000 
54, 000 
55,000 
56,000 
57,000 
68.000 
59,000 
60,000 
62,000 
64.000 
66,000 
68.000 
70,000 
72,000 
74,000 
76, 000 
78,000 
80,000 
82,000 
84, 000 
86,000 
88,000 
90,000 
91,280 


Elongation 
per  inch. 


Successive '  «^,„„„„„*  Successive 
elongation  Permanent  permanent 
per  inch.  1       **^  set. 


Inch. 
0. 

.000117 
.  000283 
.000450 
.000650 
.000683 
. 000733 
.  000767 
.000817 
.  000850 
.  000900 
.  000933 
.000983 
.001017 
.001067 
.001117 
.  001167 
.001200 
.001207 
.  00ld.'t3 
.001400 
.  0014.50 
.  001517 
.001583 
. 001607 
.001750 
.001883 
.001967 
.002117 
. 002283 
.  002550 
.  002817 
.003300 
.003717 
.  004500 
.  004867 
. 005307 
.006100 
.  006750 
.  007500 
.008333 
.009017 
.01(X)83 
. 010850 
.  012000 
. 013588 
.  015833 
.017750 
.020000 
.022500 
.025750 
.028500 
.  032167 
.035667 
.039417 
.  045167 
.  051667 
.0817 
.0717 
.0867 
.1250 


Remarks. 


Inch. 
0. 

.  000117 
.000166 
.000167 
.000200 
.000033 
.000050 
.000034 
.0000.50 
.000033 
.000050 
.  000033 
.000050 
.  000034 
.000050 
.000050 
.  000050 
.000033 
.000067 
.  000066 
.  000067 
.000050 
.000067 
.  000066 
.000084 
.000083 
.000133 
.000084 
.  000150 
.000166 
.  000267 
.  000267 
.000483 
.000417 
.000783 
.  000367 
.000500 
.000633 
.  0007.50 
.  000750 
.000833 
.  0006S4 
.001066 
.  000767 
.001150 
.001583 
.002250 
.001917 
.002250 
.002500 
.003250 
.002750 
.003667 
.003500 
.  003750 
. 005750 
.006500 
.  010633 
.0100 
.0150 
.0383 


Inch. 
0. 
0. 
0, 
0. 

.000017 


Tnek. 


laitial  load. 


.000017 


■'*.oooo67'  "'■."66o65o'" 

"  .000133  ;   .C60066 

1 * 

i;:;::::::::: 

.  000200  1   •  000067 
1 



.000350 

0.000150 

.000688 

.000333 

"; ;  "1 

.002600 

.001917 

** 

. 

...... 







:::.:::::::: 

.    :     1 

1 

f 

::::::::::::  ;:::;::;::::' 

, ' 

f 

Probable  elastic  limit 


Tensile  strength. 

Load  at  time  of  rupture. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    91,2SA 

ElaaUclimit  per  square  inch  of  original  seotion do 48.000 

Elongation  per  inch  after  rupture , inch..    0.  IdSO 

Elongation  per  inch  under  strain  at  elastic  limit do....  .00196^ 

Reduction  in  diameter  at  point  ol  rupture do....       .164 

Reduction  in  area  after  rupture,  per  centum  of  original  section 4A7 

Position  of  rupture ".90  fkvm  nerk 

Character  of  broken  surface mlky 

KlongaUon  of  inch  sections ^ ".86*,  ".16,  ".10,  "10,  'MX  "-l* 


TESTS   OF   IRON   AND   STEEL. 


/■ 


-Mark,  3 
^f^t/onal  area,  .25  square  inch 


No.63i. 


i*er  Maa.ro 


-/EloQffation  S««<»w!^«  Permanent  S^coeeslve 
perinch.      eK>»K;»^'«»»      e™«ien«.  pennanent 
I    *^  *     ^  *        per  Inch.  set 


2SO 
1.230 
S,SOO 

5,  5«?     / 

5.  750     / 

0»5OO      I 

6.  7r.o 
7,000 
7.250 
7.500 
7,730 

8.000 

»,?50 

B.5O0 

8,7.V) 

9.000 

0,250 

,  0.500 
\  9,750 
,    10.000 

\   10.500 

10.750 

U,0»0 

,   11,250 

\   ll,5»» 

1   a  750 

;  /zm 

/  n^'5o  / 

W.000 

15.000     \ 
15.600 

17.000 

'  jSooo 

J9.:>00 
20,000 

20,600 
21.00O 

22rooo 

^•^ 

23.  ooe 
S>oo 


1,  CHW 

^,  OOO 

JO,  OOO 

1/5,  OOO 

21.  OOO 
22,  OOO 

2:*,  ooa 

2-*.  OOO 

2/5,  ooa 

2i>,  OOO 

27,  OtiO 
2&,  OOO 
29,  OOO 
SO,  OOO 

31,  OOO 

32,  OOO        I 

3*,  tJOO 
35,  OOO         ' 

3e,  ooo 

37,  OOO 

39,  ooa 

40,  OOO 
41,000 
42;  OOO 

43,000 
44.000 
45,000 

46,000 
47,  000 
48.000 

49.  oua 

^2.  000  I 

53,  000  I 
&*'  000 

ST,,  000  . 

St,  o<>o      t 
So,  ooa 

•7«-  000 

•74,  aao 

TO,  00^ 

fto   000 
I^looo 

«*.  «<>^ 
00.000 

SSlooo 

03,200 


.  0  M333 
.  050417 
.0583 
.0717 
.0863 
.  l'J17 


Inch. 

0. 

.000150 

.000167 

. 000200 

. U0U2  0 

.  OOnUtiO 

.  00uO.)0 

.0O0C5O 

.000050 

.0^)0067 

.0000H3 

.000034 

.000033 

.  000033 

.000067 

.000050 

.OOOOoO 

.000067 

.000066 

.  OOOO'iO 

.000117 

.000050 

.000067 

.000100 

.000116 

.000084 

.  000133 

.0OU063 

.  00018-4 

.000133 

.000217 

.000216 

.000250 

.0001G7 

.000683 

. 0002U0 

.000417 

.000500 

.0007^3 

.000634 

.000750 

.000683 

.000733 

.000017 

.000917 

. 001916 

. 001750 

.001884 

.000616 

.004167 

. 002000 

.002583 

.003167 

.002750 

.004063 

.  0J4'250 

.004500 

.006084 

.007883 

.0134 

.0166 

.0334 


Irtsh. 


.000017 
.000050 
.000100 


.000183 


In^ 


.000017 
.000033 
.000050 


.000083 


.000300 


.000417 


.000633 


.001050 


.002333 


.000117 


.000117 


.000216 


.000417 


.001283 


fiemarka. 


Initial  load. 


Probable  elaatlo  U 


Tensile  strenf^h. 
Loiid  at  time  of  ru 


General  summary. 


^trotmre  inch  of  orifl^inal  section 


x^Txlt*^  ^ati»^  Inch  of  orij^inal  section do 


'Tr«'»*V®ii«ir 5e^  "^SfSor  rupture 
S^*iSi'SS:i>SJ  J^  SSaer  st^aln.at 


b  elastic  limit 


^!!SS^fcion  ^^  *«**^"*r^it  point  of  ruptare 

PVJSKS^  ii^Ai»«»«>f^r  rOptare,  per  centum  of  original  section 


Itedoctlon 


\Vk    »^«* 


^tift^T  ruptare,  per  centum  of  original  i 


poands.. 


inch.. 
..do  ... 
..do  ... 


.  1".00  fl 


S.  ^X. 


157- 


-28 
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TESTS   OF   IROii   AND    STEEL. 


No.  504. 
Mark,  4 
Length,  6'^ 
Diameter,  '^798. 
Sectional  area,  .50  square  inch. 


Applied  loads. 

Compres- 

siou  per 

inch. 

Snccessive 
compres- 
sion per 
inch. 

Inch. 
0. 
.000167 

.  oooioo 

.000166 

.ocoi:*4 

.  0  ,0033 
.  000033 
.  000034 

0. 
.000033- 
.  000033 
.  001)034 
.  0J00G6 

0. 

.  000034 
.  000006 
. 000034 
.  000033 

0. 
.000033 
. 000034 
.  000033 
. 000033 
.  000034 
.  000033 
.  000033 
.  000034 
.  000033 
.  000033 
.000.00 
.000500 
.001034 
.000366 
.  000534 
.  000-00 
.  000333 
.000433 
.000667 
.OOO.'iO? 
.000600 
.000606 
.000400 
.000.'»00 
.000700 

'.000600 

Permanest 
sot. 

SuccessiTe 

permaneot 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

Poundt. 
500 
2,500 
5,000 
7,  .500 
10,000 

10,  r.oo 

11,000 

11,  f^OO 
12,000 

12,  500 
13, 000 
13, 500 
14.  000 
14. 500 
15, 000 
15.500 
16,  000 

'16.  500 
17,000 
17,500 
18. 000 
18.500 
19.000 
19, 500 
20,000 
20.500 
21,000 
21.500 
22,000 
22,500 
23,000 
23,500 
21.000 
24,500 
2.^  000 
25.500 
26.000 
26.  ."00 
27,000 
27.500 
2a  000 
28.500 
29,000 
29.500 
80.000 
41.580 

Poundt. 

1,  Ol!0 
5.000 
10, 000 
15.000 
20.U0O 
21.  0!)0 
.  22.000 
23,  000 
24. 000 
25,  000 
2u.  000 
27. 000 
28,  000 
2y,  000 
30,000 

31.  000 

32.  000 

33.  000 
34.000 
35.  000 
80.000 
37. 000 
38, 000 
30, 000 
40,000 
41,000 
42,000 
43,  000 
44,000 
45. 000 
40.000 
47.000 
48,000 
49, 000 
50.000 
51.000 

.     52,000 
53.000 
54.  000 
65.000 
66.000 
67.000 
58,000 
69.000 
60,000 
83.160 

Inch. 
0. 
.  000167 

.  000267 
.  000433 
.0'03«7 
.000600 
.  W)0633 
. 000067 
. 000607 
.  000700 
.  0<J0733 
. 000767 
.  0O0K33 
. 000^33 
. 000867 
.  000933 
.  0009(i7 
.001000 
.  OOlOOO 
.001033 
.0010U7 

.oonoo 

.001133 
.001107 
.  001200 
.001233 
.  0012C7 
.  001300 
001333 
.  001033 
.002133 
.003167 
.  O03.'>33 
.001067 
.  00|.''.67 
.004000 
.  00:^33 
.006000 
.006567 
.007167 
.  007833 
.008233 
.008733 
.009433 
.010033 

Inch. 

0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

IniUalload. 

1 

1 

.  000033 

.000033 

I 

1 

1 

! 

.000033 

0. 

.000033 

0. 

1 

.000033 

0. 

ElaaUo  limit. 

.000300 

.000267 



'  '.'063600' 

'  .002700' 

. 

.005400 

.002400 

' 

1 

.008133          .002733 


nitimatA  strenicUi. 

'                       1                         

General  summary. 

Speclflc.  graviry 7.8«« 

Hardness 16l23 

Elastiolimitpersqaare  inch  of  original  section  ...IMaDda..  44  000 

Compression  per  inch  under  stress  at  elastic  limit inch..  0.00133i 

tfltimate  streni^h  per  square  inch  of  orif^inal  section poands..  83.160 

Manner  of  failnre triple  flexure 


lO^'iS^eol.  U^ire'T€/oiZTz^  Xi^/e 


j^o/)<yyd.s 


SExd649} 


TESTS   OP   IRON   AND   STEEL. 


435 


Ko.  490. 

Temum  Test. 
Marks  on  bar,i»  ^4 
Diameter,  ''.664. 
Sectional  area,  .25  square  inch. 


Applied  loads. 


To-l-    l^'a*" 


Pcunds. 

250 

1,250 

2,500 

3,750 

5.000 

6.250 

7.  MO 

8.750 

10,000 

10.250 

I    10,500 

I    10,750 

11,000 

1     11.^50 

'     11. 500 

I     11,750 

'     12,000 

I     12,250 

12,500 

12.730 

!     13.000 

l;t,2;j0 

13,500 

13,750 

14.000 

14,250 

14,500 

14,750 

15.000 

15.500 

161000 

16^500 

17,000 

17,500 

18,000 

18,500 

19,000 

19,600 

30,000 

20.500 

21,000 

21,500 

22,000 

22.500 

23,000 

23.500 

24,000 

24,500 

24,070 

23,100 


P<mndi. 
1.000 
5.000 
10.000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
41,000 
41,000 
43,000 
44.000 
43»000 
46,000 
47,000 
48.000 
49.000 
50,000 
51.000 
52.000 
53,000 
54,000 
55,000 
56.000 
57,000 
58,000 
5ft,  0"0 
60,000 
61000 
64,000 
66,000 
68,iW0 
70.000 
72,000 
74.000 
76.000 
78,000 
80,000 
82,000 
81,000 
86,000 
88,000 
00.000 
92,000 
94,000 
116,000 
98.000 
90,880 


EIonjeatioD 
per  Inch. 


Inch, 
0. 

.000067 
.  000(^17 
.000383 
.OOOooO 
.000700 
.000^ 
.001033 
.001217 
.001233 
.001283 
.  001317 
.001350 
.001383 
.  001417 
.001407 
.  001517 
.001567 
.0018&3 
.  002133 
.002500 
.003050 
.003583 
.U04167 
.004717 
.  005'.D0 
.006033 
.006517 
.007483 
.008700 
.010667 
.012367 
.  014167 
.016050 
.017667 
.019450 


.028017 

.031667 

.035000 

.038750 

.042550 

.047700 

.053717 

.061867 

.0783 

.1133 


Successive 
elongation 
per  inch. 


.  001617 
.001783 
.002133 
.002263 
.002418 
.002667 
.002750 
.003333 
.008750 
.003800 
.005150 
.006017 
.008160 
.016433 
.0350 


Permanent 


Saoceasive 

permanent 

set 


Inch. 
0. 

.000067 
.000150 
.00(H06 
.000167 
.WK)150 
.000167 
.000106 
.000184 
.000016 
.000050 
.000034 
.000033 
.000033 

.oooo:u   I 

.000050 

.0OU0')O    I 

.  0000')0 

.000316 

.000250 

.000367 

.000550 

.000533 

.000584 

.000550 

.000483 


.000484 
.000966 
.  001217 
.001967 
.001700 
.001800    ( 


Jfi«J^ 


!       InOi, 
I    0. 


.000017 


.000017 


.000017 


.000317 


.000800 


.002300    I      .001988 


.005217 


.002917 


Remarks. 


Initial  load. 


Elastic  limit. 


Ultimate  strenstlu 
Load  at  time  of  mptareu 


General  eummary. 

Specifle  grav^ity 7.8557 

HardiMaii 20.25 

Tcnalle  atrenipth  per  square  inch  of  orli^nal  section ^ pounds..    09,880 

£l80ta«liiDit  persqnare  inch  of  original  section do 49,000 

Elongation  per  Inch  after  mptare    inch..    .01450 

Elonjsation  per  inch  nnd'^r  strain  at  elastic  limit do 001667 

Redoetioo  in  diameter  at  point  of  roptore  do 094 

RedncUen  In  area  aftarmptare,  per  centum  of  original  section 80.6 

Position  of  rapture ]".aO  fhym  neck 

Cbametar  of  broken  sarfiwe line  granular ,  with  doll  center 

Etongatlon  of  loch  sections M9  (".28  fractured  seclion),  ".13,  ".12,  'Ml,  ".09 
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TESTS    OP    IRON    AND    STEEL. 

Ko.  491. 
Tension  Test 


Marks  on  bar,  ^®?* 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Tot-.    ^'LX" 


Pounds, 
250 
1,250 
2,600 
3,750 
5,000 
6,250 
7,500 
8,750 
10,000 
10. 250 
10,600 
10,750 
)  1,000 
11,250 
11.500 
11,750 
12,000 
12,250 

12,  too 
12, 750 
13,000 
13,250 

13,  600 
13, 760 
14, 000 

14,  250 
14,600 
14,  750 
15,000 
15,500 
16,000 
16,500 
17, 000 
17, 500 
18,000 
18,500 
19, 000 

19,  500 

20,  000 

20,  500 
21,000 

21,  500 
22, 0'iO 

22,  500 
23. 000 
23.600 

23,  800 
21,500 


Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52, 000 
53,000 
54,000 
55,000 
56,000 
67,000 
58,000 
59, 000 
60,000 
62,000 
64,000 
60.000 
68,000 
70,000 
72, 000 
74.000 
76,000 
78,000 
84»,000 
82,  000 
84,000 
80, 000 
8^,000 
90.000 
03,000 
94,000 
95, 200 


Elongation 
per  inch. 


Inch. 

0. 

.000167 
.000333 
.000500 
.000650 
.000800 
.  000950 
.001117 
.001283 
.001300 
.  0013J3 
.001350 
.001417 
.001467 
.  00l5.:0 
.001917 
.002933 
.  003300 
.  004083 
.  004467 
.  004867 
.  005307 
.  0002:K) 
.006000 
.  007607 
.008317 
. 009133 
. 009910 
.011017 
.012417 
. 013883 
.016033 
.017950 
.010900 

• .  022467 
.024683 
.  027:133 
. 030083 
. 033017 
.  036333 
. 040367 
. 045000 
.  050533 
.058333 
.  0683 
.0833 
.1067 


Snocesaiye 

elon  cation 

per  inch. 


Inch. 
0. 

.000167 
.000166 
.000167 
.OOOl.'iO 
.  000150 
.000150 
.  000167 
.000106 
.000017 
. 000033 
.000017 
.000007 
.000050 
.  000083 
.000367 
.001016 
.  000367 
.000583 
.  000:]84 
.  000400 
.  000500 
.  000883 
.000650 
. 000707 
.000650 
.  000816 
.000817 
.001067 
.001400 
.  001466 
.002150 
.001917 
.001950 
.002567 
.00-216 
. 0026:0 
.002750 
. 002934 
.  003316 
.  004034 
.  004633 
.  0055:W 
. 007800 
. 009907 
.0150 
.0234 


Permanent 
set 


Inch. 
0. 
.000017 

.000017 
.000017 
.  000017 

.oooo:{3 

.  000033 
.000033 
.  000050 


SuccesAive  | 
permanent! 


Remarks. 


Inch. 
0. 

.000017 
0. 
0. 
0. 

.000016 
0. 
0. 

. 000017 


Initial  load. 


.000017 


Elastic  limit. 


. 002317 


.  004900 


.  008700 


.00-2250 


.002683 


.003800 


Ultimate  strencth. 
Load  at  time  of  rupj 


General  summary. 

Tensile  strengtli  per  square  inch  of  original  section ponnds.. 

ElaHtic  limit  p»'r  sciuare  inch  of  original  section do 

Elongation  per  inch  after  riiptnre inch.. 

Elonuation  per  inch  under  strain  at  elastic  limit do 

Beduction  in  diameter  at  point  of  raptnre ,....do,.-. 

Redaction  in  area  aft«r  niptnre,  per  Centum  of  original  section 

Position  of  rupture 2"  froi 

Character  of  broken  surface dull,  spongy  100  pe 

Elongation  of  inch  sections ".11  (".33  fractured  section),  ".17,  ".12,  ".( 


TESTS    OF   IRON   AND    STEEL 
No.  492. 


437 


Tension  Test 
Marks  on  bar,  ^^f  ® 
Diameter,  ^'.564. 
Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


Total. 


Pound*. 

250 

1,250 

2,500 

3.750 

5,000 

8.250 

7,600 

8.750 

lO.OOO 

10,250 

10,600 

10,750 

11,000 

11,250 

11.500 

11,750 

12.0'iO 

12,250 

12.500 

12.750 

13.000 

13.250 

13,500 

13,750 

11,000 

14.250 

14.500 

14.750 

15,000 

15,500 

10,000 

10,500 

17,000 

17,500 

18,000 

18,500 

19.000 

10,600 

20,000 

20,500 

21.000 

21,. 500 

22.000 

2>,50Q 

23,000 

23.500 

24,000 

24.500 

2x000 

22,800 


Mma 
acn. 


-,£loDgation 
I   per  inch. 


incl 


Poundi. 
1,000 
5.000 
10.000 
15.000 
20,000 
25.000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
48,000 
47,000 
48.000 
49.000 
50,000 
51,000 
53,000 
53,000 
54,000 
55,000 
50.000 
57.000 
58.000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
»4,000 
86.000 
88,000 
90,000 
92,000 
94,0C0 
90,000 
98;  000 
100,000 


Inch. 
0. 

.000150 
.000317 
.000467 
.000617 
.000733 
.000917 
.001067 
.001233 
.001267 
.001300 
.001333 
.001367 
.001400 
.001467 
.001533 
.001583 
.001750 
.002617 
.002867 
.003217 
.003767 
.004400 
.005017 
.005650 
.006133 
.006867 
.007517 
.008467 
.000717 
.011467 
.013083 
.014767 
.016667 
.  018533 
.020667 
.  0227.'»0 
.025167 
.  027567 
.030367 
.0333oO 
.036067 
.040667 
.045167 
. 050333 
.  037333 
.0683 
.0817 
.1100 


SacceMire 
elongation 
per  inch. 


Inch. 
0. 

.000150 
.000167 
.000150 
.000150 
.000116 
.000184 
.000160 
.000166 
.000034 
.000038 
.000033 
.000084 
.000033 
.000067 
.000066 
.000050 
.000167 
.000867 
.000250 
.000350 
.000550 
.000633 
.000617 
.000633 
.000483 
.000734 
.000650 
.000950 
.001250 
.001750 
.001616 
.001684 
.001900 
. 001866 
.002134 
. 002083 
.002417 
. 002400 
.  0028)0 
.002083 
.003317 
.004000 
.004500 
.005166 
.007000 
.010967 
.0134 
.0283 


Pennanent 
set. 


Ineh. 

0. 

0. 

.000017 
.000017 
.000017 
.000017 
.000017 
.000017 
.000017 


.000900 


.006200 


Saccessivo 

permanent 

set. 


Ineh. 


.000017 


.000016 


.000867 


.002188 


.008167 


Bemarks. 


Initial  load. 


ElasUclSmit 


III  timato  stren  gth. 
Load  at  time  of  rupture. 


General  summary, 

Tennile  atretngth  per  sqaare  Inoh  of  original  seotion ponnds..  100,000 

Elsatto  limit  per  aqnare  inch  of  original  seotioa do  ...    48,000 

floDgation  per JDon  after  mptare inch..    0.1500 
longation  per  inch  onder  strain  at  elastic  limit do 001583 

Reduction  in  diameter  at  point  of  rapture do 114 

Sedaetion  in  are*  after  mptare,  per  centum  of  original  section 36.4 

Position  of  raptare.. •  • • • ■ ".50  Arom  middle  of  stem 

Cliataeter  of  broken  surface • dol],  spongy,  granular  at  circumference 

Elongation  of  inch  aeotioiia ".10,  ".14  (".80  fraotnred  section),  ".  14,  ".12,  ".10 
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TESTS   OP   IRON   AND    STEEL. 
No.  658. 


Marks,  ^^f* 

Diameter,  ".564. 

Sectional  area,  .25  square  iucU. 


Applic 

d  loads. 

Per  aqaare 
inch. 

Elongation 
per  inch. 

Sacceiiaiye 

elongation 

per  inch. 

Permanent 
set 

Successive 

permanent 

set 

Bemarks. 

Total. 

Pounds. 
250 
1,250 
2.500 
8,750 
5,000 
6,250 
7,500 
7,760 
8,000 
8,250 
8,500 
8,750 
9,000 
9,250 
9.500 
9,760 
10,000 
10,250 
10,600 
10,750 
11.000 
11,250 
11.500 
11.750 
12, 000 
12,250 

12,  500 
12. 750 
13,000 
13, 250 

13,  500 
13.750 
14. 000 
14,250 

14,  r)00 
14,  750 
15.000 
15,.V)0 
16,000 
16,500 
17.000 
17, 50  t 
18,000 

18.  500 

19.  000 
19,500 
20, 000 
20, 500 
21,000 

21.  500 

22,  000 
22,  500 
2:i,  000 
2A. 500 
24,  000 

24,  500 

25,  000 
2.-),  070 
24, 000 

Pounds. 
1,000 
5.000 
10,000 
15,000 
20,000 
26,000 
80,000 
31. 000 
32.000 
83,000 
84,000 
85,000 
36,000 
37.000 
38.000 
39,000 
40,000 
41,000 
42,000 
43.000 
44.000 
45,000 
46, 000 
47,000 
48,000 
49, 000 
60,000 
51, 000 
5-2,  000 
5.J.  000 
64,  000 
55,  000 
60, 000 
67,  000 
58,  000 
59,000 
60,000 
6-2, 000 
64,000 
66.  000 
68, 000 
70,  000 
72,000 
74.  000 
7«,  0()0 
78.  000 
8:1, 000 
82,  OfO 
84,000 
80. 000 
88.  000 
00,  000 
92. 000 
94.000 
90,000 
98,  000 
100.  000 
100,  280 


Ineh, 
0. 

. 000300 
.000500 
.000683 
.000850 
.001017 
.001183 
.001217 
.001250 
.001-283 
.001317 
.001350 
.001383 
.001417 
.  001450 
.001483 
.001533 
.001550 
.001600  . 
.001633 
. 0C1667 
.001683 
.001783 
.001807 
. 002200 
. 002683 
.  003007 
. 003433 
.003»^3 
.  0043J3 
.0051  CO 
. 005500 
.006400 
. 000760 
.007417 
.007967 
. 008807 
.010013 
.  01 1033 
.0irW33 
.015000 
.010083 

.oi8.>;« 

.020717 
.  022667 
.  0249(!7 
.027117 
.  0-29750 
.  0  {2450 
.  (»:iU7 
.0117 
.  04:>0 

.  (»4s:< 
.  o,'>:.o 
.  o«:i3 
.  o7:.o 

.  OfMJ? 
.1200 

Ineh. 
0. 

.000300 
.000200 
.000183 
.  0001?.7 
.000167 
.000166 
.000034 
.000033 
.000033 
.000034 
.000033 
.0000.33 
.000034 
.000033 
.000033 
.000050 
.000017 
.000050 
.000033 
.000034 
.000016 
.000100 
.000084 
.  000338 
.000483 
.000584 
.000366 
.000400 
.  000500 
.000767 
.000400 
.000900 
.000350 
.000667 

.  ooo5r,o 

.000900 
.001166 
.001600 
.001700 
.001667 
.  001683 
.001850 
.002184 
.0019,50 
.002300 
.  00-2450 
.  002633 
•  .0./2700 
.  004250 
.  0050 

.oo:J3 

.  0i)33 
.0<i67 
.0083 
.0117 
.0217 
.0233 

Ineh. 
0. 

.000067 
.000083 
.000083 
.000100 
.  000100 
.000117 

Inch. 
0. 

.000007 

.000016 
0. 

.000017 
0. 

.000017 

Initialload. 
Blastie  limit 



.000117 

0. 

.000133 

.000016 

.000133 

0. 

I 

TensUo  strength. 
Load  at  time  of  rnptnre. 

.001160 

.001017 

.003333 

.002183 

.000360 

.003017 



General  summary. 
Srwoiflc  gravity 7. 8S(MI 

Ilardnoss  . 


2a  47 
100.280 

45.  mm 

0.1483 

.001683 

.0»4 

.^     „ 3o.e 

Position  of  rapture 1".  7  from  nee^ 

Character  of  broken  snr  face grannlar,  with  dnil,  spongy  oenter 

Elongation  of  inch  sections MO,  ".12,  ".14,  ".14,  "Tj7;*',X9 


Teiihllt*  Btren^rth  por  square  inch  of  oriKinal  nection pounds 

Eli»Ht  ic  limit  per  nnuare  inch  of  oi iginul  Bcctiou do. .. 

Eloujirtlion  iKrIncli  aftci  rupture Inch 

EloiiK:ition  por  inch  under  strain  at  elaHtic  limit do.., 

iCetluction  in  diamotei  at  pointof  iiipture 

Reduction  in  area  alter  ruptare,  per  centum  of  original  section 


TESTS    OF   IRON   AND    STEEL. 
No.  808. 
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Marks,  ^^J^i 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotiJ. 


Pounds. 

250 

1,250 

2,500 

8,750 

6,000 

0L25O 

7,500 

8,750 

10,000 

10,250 

10,600 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12.750 

18.000 

13,250 

13,500 

13.750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 

18,000 

lasoo 

19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22.500 
23,000 
23,500 
24.000 
24.500 
25,000 
25, 120 
22.900 


Persqnaie 
inch. 


Pound*. 
1,000 
5.000 
10,000 
15.000 
20,000 
25,000 
30.000 
35.000 
40.000 
41,000 
42.000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
65,000 
56,000 
57,000 
58,000 
59.000 
00,000 
62,000 
64,000 
66.000 
68.000 
70,000 
72,000 
74.000 
76.000 
78.000 
80.000 
82,000 
84.000 
86,000 
88,000 
90,000 
92,000 
94.000 
90,000 
98,000 
1U0,0(K) 
100, 480 


EIoneatioD 
per  Inch. 


0. 

.000083 
.000183 
.000383 
.000550 
.000683 
.000850 
.001017 
.001217 
.001283 
.001267 
.001317 
.001383 
.  001417 
.001533 
.001000 
.001733 
.001883 
.002083 
.002233 
.002400 
.002600 
.002983 
.003433 
.004200 
.0044r:0 
.005167 
.005750 
.006567 
.0076^8 


.010967 

.012700 

.014583 

.016383 

.018483 

.020533 

.022667 

.025033 

.027500 

.030200 

.  033300 

.036667 

.040583 

.0433 

.0517 

.0600 

.0700 

.0917 

.1200 


Snccesfliye 
elongation 
per  inch. 


Permanent 
aet. 


Inch, 
0. 

.000083 
.000100 
.000200 
.000167 
.000133 
.000167 
.000167 
.000200 
.000016 
.000034 
.000050 
.000066 
.000034 
.000116 
.000067 
.000133 
.000150 
.000200 
.000150 
.000167 
.000200 
.000383 
.000450 
.000767 
.000250 
.000717 
.000583 
.000817 
.001116 
.001650 
.001634 
.001733 
.001S83 
.001800 
.002100 
.002050 
.002134 
.  002366 
.002467 
.002700 
.003100 
.003367 
.003016 
.002717 
.0084 
.0083 
.0100 
.0217 
.0283 


Inch. 
0. 

—.000033 
—.000033 
—.000033 
—.000033 
—w  000033 
—w  000033 
—.000083 
-s  000017 


.000038 


.000483 


.001600 


.004367 


Sacceaaive 

permaneut  < 

aet. 


Remarka. 


Inch. 
0. 
—.000033 
0. 
0. 
0. 
0. 
0. 
0. 
.000016 


.000050 


.000400 


.  001197 


.002767 


Initial  load. 


Blaatic  limit. 


Tensile  strength. 
Load  at  time  of  rnptnTe. 


General  summary. 


Tensile  strength  per  sqnare  inch  of  orijdnal  section pounds..  100,480 

Klantic  limit  per  aqnare  inch  of  original  section do 45.000 

Kloimation  per  inch  after  raptnre inch..    0  1467 

Elongation  per  inch  under  strain  at  elastic  limit do 001417 

Bednction  in  diameter  at  point  of  rapture do 094 

Redaction  in  area  after  rupture,  per  centnm  of  original  section 80.6 

Position  of  rupture *■ 1".  9  from  neck 

Character  of  broken  snr&oe granular,  dull  spot  at  clrcnroference 

Elongatianofinchaectiona .• .- ".12.  ".30*,  ".15, ".  10. ".  09, ".  12 


4 

4 


440 

Marks,  10  ^o 
Diameter,  ^'.564. 


TESTS    OF   IRON   AND    STEEL. 
No.  809. 


Applied  loads. 


TotaL 


Poundi. 
250 
1,250 
2,500 
3.750 
6;  000 
6,250 
7.500 
8,740 
10,000 
10.250 
10.500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12.500 
12,750 
18,000 
18,250 
13,500 
13  750 
14,000 
14,  260 
14,500 
14,  750 
15,000 
15,500 
16,000 
16.500 
17,000 
17,500 
18,000 
18. 5l»0 
19, 000 
19.  500 
20,000 
20,500 

21.  000 
21,500 

22,  000 

22,  500 

23,  000 

23,  .500 
24,000 

24,  500 
25,000 

25,  f^OO 
26,000 
26, 470 
24,1^00 


Per  Bqaare 
inch. 


Pound§. 
1.000 
5,000 
10,000 
15,000 
20.000 
25,000 
80.000 
35,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,  OuO 
53.000 
54,000 
55,000 
66,000 
57.000 
58,000 
59,000 
60.000 
62.000 
64,000 
66. 000 
6H,000 
70.000 
72, 000 
74,000 
76, 000 
78, 000 
80,000 
82, 000 
St.OOO 
86.000 
88, 000 
90,000 
92, 000 
94, 000 
96,000 
98,000 
100.000 
102, 000 
104.  000 
105, 880 


per  inch,      p^r  inch. 


Ineh. 
0. 

.000150 
.  000283 
.  000450 
.  000617 
.  000783 
.  000950 
.001117 
.  001267 
.001283 
.  001317 
.001367 
.001417 
.001483 
.00151^0 
.  001583 
001650 
.001683 
.001817 
. 002017 
.002150 
.00 2267 
.  002467 
.  0026.-0 
.  00 1000 
.  003267 
.00*600 
.  0040->0 
. 004567 
.  005067 
. 006967 
.  008.167 
. 009883 
.011.3:j3 
. 012833 
.014400 
.01C0:{3 
.017833 
.0I9H33 
.021K00 
. 024000 
.0:'(-:jOO 
.  02M«583 
.  O.'ili'OO 
.  0:{4417 
. 037667 
.011183 
.04.^500 
.  0517 
.0*83 
.  Op-83 
.10J3 


Inch. 
0. 

.000150 
.  000133 
. 000167 
.  000167 
.000166 
.000167 
.  000167 
.000150 
.000016 
.000034 
.0001150 
.  000050 
.000066 
.  000067 
.000033 
.000007 
. 000033 
.000134 
.000200 
.  000133 
.000117 
.000. '00 
.000163 
.  000:^50 
.  000267 
.  000333 
.  0004.-0 
.  0O0.->17 

.oonoo 

.001300 
. 0O1400 
.001516 
.00! 450 

.  ooi.-oo 

.001.567 
. 001633 
.001800 
. 00.000 
.001967 
.00:200 
.  002,300 
.  002383 
.002517 
.  00.1217 
.  003250 

.oor.io 

.001317 
.0062 
.  0006 
.0100 
.0350 


Permanent 
set. 


Inch. 

0. 

0. 

0. 

0. 
.000017 
.000017 
. OOUOl/ 
.000017 
.000017 


.000050 


Sacceasive 

perroauent 

aet. 


Itemarka. 


Ineh 


.000017 
0. 
0. 
0. 
0. 


Initial  load. 


.000033 


.000200 


.000150 


Elastic  limit  ' 


.  000817 


. 000617 


.  001616 


Tensile  Btrenpth. 
Load  at  time  of  rapt 


General  summai-^f. 


Tensile  strength  per  sqnare  inch  of  original  section ponnds . .       1 

Elastic  limit  per  soiiare  inch  of  original  section do 

Elongation  per  inch  after  ruptnre inch. . . 

Elongat  ion  per  inch  under  strain  at  elastic  limit do 

Keduction  in  diameter  at  point  of  mptare do 

BediKtion  in  area  after  mptare,  per  centum  of  original  section 

Position  of  rupture ".  8  from  middle  ol 

Charact<=!r  of  hrokon  surface granular,  dull  i 

Elongationof  inch  sections ''.09,  ".15,  ".23*,  ".10,  ".Oj 


Marks,  "V" 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 
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No.  810. 
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Applied  loads. 


Total. 


Porsi 

incl 


qnare 


ElonfEatlon 
per  inch. 


SaooeBsIre 
eloDfcation 
per  inch. 


Permanent 


Saooeaslre 

permanent 

tet. 


Bemarks. 


250 
1,250 
2,500 
S,750 
5,000 
6,230 
7,500 
8,750 
10,000 
10.250 
10.500 
10,750 
11,000 
11,250 
11.500 
11.750 
12,000 
12,250 
12,500 
12,750 
13,000 
13.260 
13,500 
13,750 
14.000 
14.250 
14.500 
14,750 
15,000 
15,500 
18,000 
10.500 
17.000 
17.500 
18,000 
18,500 
10,000 
19.500 
20.000 
20,500 
21,000 
21.500. 
22.000 
22,500 
23.000 
23,500 
24,000 
24.500 
25,000 
2.\300 
24,100 


Pounds. 
1,000 
5,000 
10.000 
15,000 
20.000 
25,000 
30.000 
35.000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
46,000 
47.000 
48,000 
40.000 
60,000 
51,000 
52,000 
63.000 
54.000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62.000 
64,000 
66,0(i0 
6(?,000 
70,000 
72,000 
74.000 
76. 000 
78,000 
80.000 
82,000 
84.000 
86,000 
8fl.000 
90,000 
92,000 
04,000 
06,000 
98.000 
100,000 
101,  SCO 


Indi. 
0. 

.000150 
.000300 
.000483 
.000633 
.000800 
.000967 
.001117 
.001283 
.001317 
.0013.50 

.ooisai 

.001417 
.001467 
.001'>33 
.OOl.'iSS 
.001700 
.001800 
. 002017 
.002167 
.002367 
.002600 
.002883 
.  00 {?33 
.003700 
.004033 
.004583 
.003133 
.  005767 
.006967 
.0OW67 
. 009967 
.011607 

.  oi;m3 
.oir>30o 

.017167 

.019167 

. 021200 

.023333 

.  0254KJ7 

.028167 

. 030833 

.  034'J33 

.0:i6867 

.0*1167 

.0467 

.0517 

.  05P3 

.0717 

.0967 


Inch, 
0. 

.000150 
.000150 
. QOOie^ 
.000150 
.000167 
.000167 
.000150 
.000166 
.000034 
.000033 
.000033 
.000034 
.000050 
.000«»C6 
.000050 
.000117 
.000100 
.000217 
.onoi'vo 
.000200 
.  000233 
.  0<i0283 
.  000:l.')0 
. 000467 
.  000.333 

.  ooor.50 . 

.  OOOSfjO 
.  000634 
.  001200 
.001500 
.  OOl.V  0 

.ooroD 

.001t)66 
.001967 
.0(1«867 
.002000 
. 002033 
.002133 
. 002334 
.  OOiJiOO 
. 00J666 
. 003500 
.  002534 
.004300 
.  00.-i533 
.OO.jO 
.0066 
.0134 
.0250 


Inch, 
0. 

.000017 
.000017 
.000033 
.000033 
.000033 
.000083 


.000033 


Inch. 
0. 

.000017 
0. 

.000016 
0. 
0. 
0. 
0. 
0. 


Initial  load. 


.000050 


.000017 


Slaatlo  limit. 


.000367 


.  001350 


.003583 


.000317 


.002233 


TeDsile  atrengtb. 
Load  at  time  of  rnptare. 


General  summary. 

Tensile  atren^h  per  sqnare  inch  of  orislnal  Bection pounds..    101,560 

Slaetio  limit  per  sqaare  inch  of  original  section do 47.000 

Blongation  per  inen  after  raptnre inch..      0.1200 

lEIongation  per  inch  nnder  strain  at  elastic  limit do 001583 

IRednction  in  diameter  at  point  of  mptnre do 084 

Bedoction  in  area  after  mptnre,  per  centum  of  original  section 27.6 

Position  of  rupture l".7from  neck 

Character  of  broken  surface granular ;  dnll  spot  at  circumference 

Elongation  of  inch  sectiona ".  10,  ".  27*,  ".18,  «.  10,  ".  08,  ".  05 
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TESTS   OP   IRON   AND   STEEL. 


Marks,  ^^1?^ 

Diameter,  "^64. 

SectioDal  area,  .25  square  inch. 


No.  897. 


1 

;       Applied  loads. 

Elongation 
per  inch. 

SacceMiTo 

SncoesaiTe 

Bemarka. 

ToteL 

Peraqoare 
inch. 

elonsation.^™™"* 
per  inch.  1       ***• 

permanent 
set. 

Pounds. 

250 
1.250 
2,500 
3,750 
5,000 
6,  250 
7.500 
8,750 
10.000 
11,250 
12,500 
12,750 
13.000 
13.250 
13, 500 
13,750 
14,000 
14.250 
14,500 
14,750 
15,000 
15, 250 
15.500 
15.750 
16,000 
16,250   ' 

16,  500 
16.750 
17. 1 00 

17,  2:k) 
17.  500 
18,000 
18. 500 
19, 000 
19.500 
20, 000 

20,  500 

21.  00 
2l,.'S00 
22,000 
22. 500 
23.000 
23,500 

24.  000 
24,600 

25,  000 
25.  500 
2«.  000 
20.  5O0 
27.  000 
27,  500 
2H,  000 
2«,  5>  0 
24.  800 

Pounds. 

1.000 
5.000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
45.000 
50,000 
51,000 
52,000 
53.000 
54.000 
65.000 
56.000 
57,000 
58,000 
50,000 
60,000 
61,000 
62,000 
63.000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,  000 
74,000 
76.000 
78.000 
80.000 
82.000 
84.000 
86,  000 
88, 000 
00,000 
92,000 
94.  000 
96,000 
98,000 
100.000 
102. 000 
104,000 
106, 000 
108,  000 
110,  000 
112,000 
114,  000 

Inch, 
0. 

.000183 
.000317 
.000483 
.000650 
.000817 
.000067 
.001117 
.001283 
.001433 
.001683 
.001717 
.001750 
.001767 
.001817 
.001833 
.001867 
.001900 
.001933 
.001967 
.002033 
.002083 
.002200 
.002267 
.002400 
.002550 
.002817 
.003050 
.  003333 
.003600 
.O043.'iO 
.005367 
.006783 
.008283 
.009967 
.011867 
.0133 
»0150 
.0167 
.0183 
.0200 
.  0217 
.0233 
.0267 
.0300 
.0333 
.0350 
.0383 
.0433 
.0500 
.0567 
.0683 
.1000 

Ineh. 
0. 

.000133 
.000184 
.000166 
.000167 
.000167 
.000150 
.000150 
.000166 
.000150 
.000250 
.000034 
.000033 
.000017 
.000050 
.000066 
.000034 
.000033 
.000033 
.000034 
.000066 
.000050 
.000117 
.000067 
.000133 
.000150 
.000267 
.000233 
.000283 
.000267 
.000750 
.001017 
.001416 
.001500 
.  001684 
.001900 
.001433 
.0017 
.0017 
.0016 
.0017 
.0017 
.0016 
.0034 
.0033 
.0033 
.0017 
.0033 
.0050 
.0067 
.0067 
.0116 
.0317 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000050 
.000050 

Inch. 
0. 

Initial  load. 

! 

Elastic  Umit 

.000033 
.000017 
0. 

.000067 

.000017 

.000007 

0. 

.000400 

.000388 

• 

.001888 

.001483 

........'.... 

TenMIe  strength. 
Load  at  time  of  ruptare. 

General  summary. 

Specific  gravity : 7.8527 

HardneAH   ^ 2i03 

Tensile  stronjyth  per  Rqiiare  inch  of  orisrinal  section .'. . . .  .".V. ... ....  .V. ponnda  .      114. 00* 

EhiRtio  limit  per  saiiaTo  inch  of  original  section do  ...        61. 0<^ 

EloDiration  per  inch  after  niptare incli..        0.1250 

Elongation  per  Inch  auderstrain  at eUstio limit do .002083 

Keduction  in  diameter  at  point  of  rupture do....  .114 

Seduction  in  area  after  rapture,  per  centum  of  original  section 36. 4 

PoHiiionofruptare I".  55  from  neek 

Character  of  hruken  surface granular;  dull,  ailky  center 

Elongation  of  inch  bections •. ^ ".  12, ".  28*, ".  10^ ".(».".  09; ".  «J 
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Marks,  "?,«o 

Diameter,  ''.564. 

Sectional  area,  .25  sqaaie  inch. 


Applied  loads. 

EIoDf^ation 
p«r  iuch. 

Snccessive 

n^,^^..^      *. 

Successive 

1         ■ 
1    TotaL 

Per  sqaare 

IDCb. 

eloneiftiion  i  *  «?«»"""wfc  permanent 
per  inch.  I       *^^               eet 

Remarks. 

1  Pound*. 

1      3,250 

1      2,500 

3, 7rO 

Pound*. 
1,000 
5,000 
10,000 
15,000 
10.000 
25.000 
30.000 
35,000 
40,000 
45,000 
50.000 
51,000 
52,000 

rs.ooo 

54,000 
55.000 
56.000 
57.  COO 
58.000 
50,000 
60,000 
61. 000 
62.000 

at,  000 
et.ooo 

65.000 
66.000 
67.000 
68.000 
09.000 
70.000 
72,0(0 
74.000 
76.000 
78,000 
80,000 
82,000 
8}.  000 
86.000 
88.000 
90.000 
92,000 
94,000 
96  000 
98.  ()00 
100.000 
WI,  000 
104.000 
106.000 
108,000 
110,000 
112,000 
114.000 
116,000 
117.680 

Inch, 
0. 

.000133 
.000300 
.000467 
.  000^3 
.000800 
.0000C7 
.001133 
.001283 
.001417 
.001017 
.001617 
.001033 
. 001700 
.001750 
.0J1767 
.0;il783 
.001817 
.001867 
.001000 
.001950 
.001983 
. 002033 
.00^083 
.002i;J3 
.  002200 
.  00:383 
.002600 
. 002067 
.003233 
.003800 
. C04517 
.00-.533 
.006867 
.008333 
.010200 
.011417 
. 012750 
.014533 
.016083 
,017750 
.019583 
.  021667 
.  023500 
.  025<.G7 
.028000 
.  03151)0 
.033333 
.036000 
.040200 
.045300 
.0500 
.0550 
.0700 
.0967 

Inch. 

0. 

.000133 
.000167 
.000167 
.  000106 
.000167 
. 000107 
.000166 
.000150 
.000134 
.0OU20O 

0. 

.000016 
.000007 
.000030 
.000017 
.000016 
.000034 
.  0OOO.>0 

.oooo:{3 
.  00o0.i0 
. 000033 
. OOUOuO 
.  OOOOjO 
.  0(«  OJO 
.  tO,JOG7 
.00018.1 
.000217 
.  000367 
. 000266 
. 000567 
. 000717 
.001016 
.  001334 
.001406 
.  001W7 
.001217 
.001333 
.001783 
.001550 
.001GC7 
.001833 
.  002084 
.001833 
.002167 
.  002333 
.  002500 
.002833 
. 002667 
.  004200 
.  005100 
.0047 
.0050 
.0150 
.0267 

InelL 

0. 
0. 

Inch. 

0. 

Initial  load. 

.')  000 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

6,  ITO 

,      7,  £4)0 

1      8. 7.70 

1    li\00O 
ll,2nO 

12,500 
12.750 
13.000 
13,2i30 
1J,500 
13, 750 

0. 

t    14,000 
14,250 
K5U0 



14.  750 

1.J.000 
l-X  2.-)0 
15.500 

,000087 

.000067 

1             

15  750 

1 

1(1,000 

10. 250 
16  500 

.000117    1      .000050 

Elastic  limit. 

10*750 

17.000 

1 ;:;. 

17  250 

1 

18.000 

.001367    1      .001250  ' 

1^500 

19.000 
19.500 

20,000 
♦JO.  500 
21.000 

21.  500 

22.000 

22.5110 

23  000 

1 

23.500 

24.(00 

24,  r/M 

2.=>,  000 

25. 5(K) 

26.000 

26.500 

27.000 

27,500 

2fi,000 

2A.500 

29.000 

Tensile  strength. 
Load  at  time  of  rapture^ 

29,420 

16,500 

General  summary. 

Tenaileatrenfrthpersquaroinchoforieinal  section ponnds..    117,680 

Eiaatiolimit  per  snaare  inch  of  original  section • do 65,000 

Eiongation  i>er  inch  after  mptnre ^ inch..      0.1133 

Elongation  per  inch  nnder  strain  at  elastic]  irait do 002200 

Reduction  in  diameter  at  point  of  mptaro do 094 

Redaction  in  area  after  mptare,  per  centam  of  original  section 30.6 

Position  of  mptare 1".4  from  neck 

Character  of  broken  sarface grannlar,  dnll  silky  centi^r 

JBoQgation  of  inch  seotiona 'M2.  ".23.*'Ml,  ".09, '"'.07,  ".06 
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TR8TS   OF   IROKT   AND   STEEL. 
iTo.  899, 


Marks,  "i^" 

Diameter,  ''.564. 

Sectional  area,  .26  sqnare  inch. 


AppLiflft  Utada. 

per  inch. 

SticraAiiIro 

bfit. 

Snrct'iBiTO 

Total. 

P«r  ami  Ar« 
lach. 

pctrmiuif'cit 

Renwrks. 

Poundi. 
250 
1,250 
2,600 
8,750 
6,000 
6.250 
7,600 
8,750 
10.000 
11,250 
12.600 
12, 750 
13,000 
13.250 
13,500 
13.750 
14,000 
14.250 
14,500 
14, 750 
15,000 
15,250 
15,500 
16,750 
16,000 
16, 250 
16,  500 

16,  7.^0 
17,000 

17,  250 
17,500 
18,000 

18,  .WO 
19,000 
19,500 
20,000 
20,  500 

'     21,000 

PoundJi. 
1,000 
5,000 
10,000 
1.5. 000 
20.000 
26.000 
30. 000 
35,000 
40,000 
4.5,000 
50.000 
61,000 
52,000 
53,000 
64,000 
65,000 
66,000 
57, 000 
58,  000 
59, 000 
60,000 
61,000 
62.000 
03,000 
64,000 
6i,  000 
66,000 
67,000 
68.  000 
60.000 
70,000 
72,  000 
74, 000 
76, 000 
78,  000 
80. 000 
82.  000 
84. 000 
SC.  000 
88.  000 
00.  000 
02.  000 
04,  000 
06,  000 
9H.  000 
100.  000 
102,000 
104.000 
106,000 
108.  000 

Inch. 

0. 

.000117 
.000283 
.000450 
. 000017 
.000783 
.000033 
.001083 
.001250 
. 001433 
.001600 
.001633 
.001667 
.001717 
.001767 
.  001800 
.  002033 
. 002233 
. 002467 
. 002883 
.  0035:!3 
.  0038,33 
.004183 
.  004.-.00 
. 005083 
.  00"7583 
. 006250 
. 007000 
.  0077.-0 
.  008:J67 

.  Oimiu 

.  010333 
.011017 
.oi;;7:.0 
.0l.5O»0 
.017.-.S3 
.0102.'>0 
.021167 
.025107 
.  02:.J00 
.  027.^.h3 
. 030000 
.03:017 
.  03r.033 

.  o3n:(io 

.  04:tS  {3 
.040067 

.  o:>83 

.  0683 
.  083.3 

IneK 
0. 

.000117 
.000166 
.000167 
.000 -.67 
.000166 
.  0001.50 
.000150 
.000167 
.000I&3 
.000107 
. 000033 
.000034 
. 000050 
. 000050 
.  000033 
.  000233 
.  000200 

Inefi, 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

.000067 

.000067 


Elastic  limit 

.  000234 
.000416 
. 000650 
. 000300 
.  00<13r)0 
.000317 
.  000r)83 

".'c6i4.-6 

"*.'o6i383' 

.  000500 
.  000G07 
.  0007.50 
.  O007.')0 
.000617 
.  000600 
.00rt66 

.oa'.->84 

.00!83:i 
.0()1H.50 
.001083 
.001067 
.001017 
. 002000 





1 

1 

1 

f 

1 

j 

1 

1     21.  .-00 

1 

22.  000 

.0021  irn 
.  oo2:<sri 

.002417 
.0>20I7 
.003116 
. 003467 
.  004.1'!3 
.00"H;t4 
.  oOK«;;i3 

.0100 
.Ol.'W 

1     22.  .'00 

'     23, 000 

i 

23.  500 

24.  000 
24, 500 

25.  000 
2.^  500 
26.000 

26.  500 

27.  000 

, 





Tensile  strenptli. 

(ieneral  Hum  mar  if. 

TeDsile  Btrenjrth  per  sqnaro  inch  of  original  R*^rtlon poundn.. 

Elastic  limit,  per  squai-e  inch  of  ori«:iual  Kection «lo 

X1on<iation  per  inch  oftor  rupture inch.  J 

Elongation  per  inch  uuiler  strain  at  elastic  limit <1«>..1' 

KeductioD  iu  diameter  at  point  of  niptiin- «lo * 

Heduction  in  area  after  mpturo,  per  centum  of  ori;;inal  nection .*  -;{  % 

Position  of  rupture ".9  rn»m  li*^*  k 

Character  of  broken  snrface granular,  dull  Rjlkv  rt-utw 

EloD^tion  of  inch  sectioaa ".25-.  ".12,  "09.  "  09  >  \f-    >  1  - 


l'»8.(»i> 


0.    ) 
.Oi'l- 


Jo  "tSZeel^  ^i^5^h?-^^^^^7^^:«--S&^e 


J/jct?7z^9ze7^e^  ^^!oojp  >&v 


JioZlect  J{bap  Jijt 
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Ko.  416. 

Tension  Test 
Marks  on  bar,  "i^" 
Diameter,  ".564. 
Sectional  area,  25  square  inch. 


AppllMl  loads. 


TotaL 


PersonAre 
iucn. 


Elonication 
per  iDoh. 


8aoce««lve 
elonsatiofD 
perlnch. 


PemMnent 
aet. 


Suoc«8tlTe 
permAnent 


Bemarks. 


Pounds. 
250 
1.250 
2,500 
3.750 
fi,000 
0,250 
7.500 
8,760 
10,000 
10.250 
10.600 
10.750 
11.000 
11.250 
11,500 
11.750 
12,000 
12,250 
12.600 
12,750 
13,000 
13,250 
13,500 
13,750 
U,000 
14.250 
14.500 
14,750 
15,000 
15,250 
15.500 
15.730 
16,000 
18,250 
16,500 
16,750 
17,000 
17,250 
17,500 
18,000 
18,500 
19.000 
19,500 
^.000 
20,600 
21,000 
21,600 
22.000 
22,500 
23.000 
23»50O 
24,000 
24.500 
25,000 
20.200 
25,280 
22,300 


Pound*. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30.000 
85,000 
40,000 
41.000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54.000 
65,000 
56,000 
57,000 
58.000 
69,000 
60.000 
61,000 
62,000 
63,000 
64,0<)b 
65.000 
66,000 
67,000 
68,000 
69.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
86,000 
88,000 
90.000 
92,000 
94,000 
90.000 
98,000 
100,000 
101,040 
101. 120 


Inch. 
0. 

.000100 
.000233 
.000400 
.000600 
.000733 
.000017 
.001083 
.001250 
.001283 
.001317 
.001833 
.001867 
.  001400 
.001433 
.001483 
.001533 
.001550 
.001633 
.001650 
.001067 
.001700 
.001750 
.001800 
.001888 
.002600 
.003650 


.004083 

.005700 

.006350 

.007000 

.007983 

.008700 

.009o00 

.  Ol'*250 

.  011200 

.012000 

.013083 

. 014667 

.016833 

.018833 

.020833 

.023167 

.025417 

.028083 

.031000 

.034167 

.037833 

.042167 

.047667 

.0567 

.0683 

.0833 

.1083 

.1233 


Inch. 
0. 

.000100 

.001)138 

.000167 

.000200 

.000133 

.000184 

.000106 

.000167 

.000033 

.000034 

.000016 

.000034 

.000033 

.000033 

.000050 

.000050 

.000017 

.000083 

.000017 

.000017 

.000033 

.000050 

.000050 

.000083 

.000717 

.001050 

.000333 

.001000 

.000717 

.0OOG5O 

.000650 

.000083 

.000717 

.000800 

.000750 

.000950 

.  000800 

. 001083 

.001584 

.  002166 

.002000 

.002000 

.002334 

.00?2!S0 

.002066 

.002917 

.003167 

.003660 

.004334 

.005500 

.009033 

.0116 

.0150 

.0250 

.0150 


Inth. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000017 


Inch, 


InltUl 


.000017 


.000016 


.000067 


.000034 


BlAstlo  limit. 


.002800 


.002733 


.006183 


.003388 


.010283 


.004100 


Micrometer  removed. 


Ultimate  strenflrth. 
Load  at  time  of  raptare. 


^  General  eutnmary, 

^pecm^ravlty 7.8571 

Hardness 1 22,52 

Tensile  strength  per  sqaare  inch  of  orifrinal  section ponnda..  101,120 

Elastic  limit  per  aqaare  inch  of  original  section do....    56,000 

Elongation  per  Inch  after  raptare inch..      0.165 

Elonj^tion  per  inch  nnder  strain  at  elastic  limit do 001800 

Rminct ion  in  diameter  at  point  of  mpturo do 134 

Rcdnetton  in  area  after  ra pt are,  per  centnm  of  original  section 41.9 

Position  of  Tuptare l."126  from  middle  of  stem 

<^harar  ter  of  broken  snrface fine,  granular,  60  per  cent. ;  dnll,  smoky  center,  40  per  cent. 

Elongation  of  inch  sections ".12,  ".18,  ".13,  ".22  (".27  fractnred  section),  ".12 
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No.  417. 

Tension  Test. 
Marks  on  bar/®  ?= 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


PouruU. 

1,250 
2,500 
3,750 
5,000 
6,250 
7,500 
8, 7.-10 
10,000 
10,250 
10,500 
10, 750 
11,000 
11, 250 

11,  5l>0 
11,750 
12.000 
12,200 

12.  .')00 
12,750 
13.000 
13.250 
13.500 
13, 750 
14.000 
14,250 
14,500 
14,750 
16,000 
15,250 
15,500 
15,750 
16,000 
16,250 
16.500 
16,750 
17,000 
17, 250 
17,500 
18.000 
18,500 
19,000 
19.600 
20,000 
20,600 
21,000 
21.600 
22,000 
22,600 
23,000 
28,600 
24,000 
24.600 
26,000 
26.460 
23,000 


Per  nonare 
incn. 


Pounds. 

1.000 
5.  OUO 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40,000 
41, 000 
42,  000 
43.000 
44,000 
45,  000 
46,000 
47,000 
48,000 
49.  000 
50.000 
51.000 
52.000 
63,000 
54,000 
55, 000 
56,000 
67,000 
58,000 
59,000 
60.000 
61,000 
62,000 
63,000 
64.000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100.000 
101,810 


Elongation 
permch. 


Inch, 
0. 
.000133 
.  0003«0 
.000483 
.000667 
.0008U0 
.  00i)950 
.C01117 
.  001 ?67 
. 001283 
. 001333 
.001367 
.001400 
.001433 
.  01*1467 
.001500 
.0015:i3 
.  001667 
.001617 
.  0O1650 
.001700 
.001733 
.001817 
. 001033 
.  002667 
.00:i083 
.003667 
.004333 
.005200 
.  005867 
.006800 
.  0  '73.13 
.  008117 
.00^967 
.009783 
.010250 
.011600 
.012200 
.013333 
.014850 
.016500 
.018467 
.020967 
.022883 
.026167 
.027750 
.030500 


.037000 

.041667 

.0483 

.0533 

.0617 

.0750 

.1133 


SaccessiTe 
eloDfration 
per  inch. 


Inch. 
0. 

.000133 
.000167 
.000183 
. U00184 
.000133 
.000150 
.000167 
.000150 
.000016 
.  000050 
.000034 
.000033 
.  00U033 
.000034 
.000033 
. 000033 
.  000034 
.000050 
.000033 
.000050 
.000033 
.000084 
.000116 
.000734 
.000416 
.000584 
.000666 
.000867 
.000667 
.000933 
.000533 
.000784 
.000860 
.000816 
.000467 
.  001250 
.000700 
.001133 
.001617 
.001660 
.001067 
.002600 
.001866 
.002334 
.002683 
.002750 
.002833 
.003667 
.004667 
.000633 
.0050 
.0081 
.0133 
.0363 


Permanent 
set. 


Inch. 

0. 

0. 

0. 

0. 

.000033 
.000033 
.  000033 
.000033 
.000033 


.000050 


.000050 


Snooeesive 
permanent 


Remaiki. 


.1" 


Initial 


.000033 


.000017 


.000167    ;      .000117 
I 


.003160  .002988 


.006450 


.010660 


.004900 


Elastle  limit 


Hiciometer 


Ultimste  strength.  | 

Load  at  time  of  mptiira.  i 


General  summary. 

Tensile  strength  per  square  inch  of  oriffinal  section pounds  A 101.  •!• 

Elastic  limit  per  square  inch  of  original  section do....    53,000 

Elongation  per  inon  after  mptare inch..      0. 1407 

Elongation  per  inch  under  strain  at  elastic  limit do 0017^ 

Bednction  in  diameter  at  point  of  rapture do...  .  114 

Redaction  in  area  after  rapture  per  centnm  of  original  section •  SOL  4 

Position  of  rapture 1".  10  from  middle  of  i 


Character  of  brolceu  surface fine,  granular,  60  per  cent ;  dull,  smoky  center,  4a  per  oeat. 

Elongation  of  inch  sections ".10,  ".ll,  ".12,  ".20  (".26  fhtotored  aeotim),  ^'.10 
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No.  418. 
Tension  Test, 


Marks  on  bar,  ^^^* 

Diameter,  ".564. 

Sectional  area,  .25  sqnare  inch. 


Applied  loads. 


TotaL 


Persqiiare 
iDch. 


Elonjicatiou 


per  inch. 


Sacoeesive ;  t>^-«--,^„# 
elongation  ^^rmuitoA 
per  inch.  ^^ 


Snooeaaive 

permanent 

set 


Remarks 


PowmU. 
250 
1.250 
2,600 
3.750 
6,000 
0,250 
7.500 
8,750 
10.000 
10,250 
10.500 
10, 750 
12.000 
11.250 
11.500 
11,750 
12.000 
12,2r.O 
12,500 
12,750 
13,000 
13.250 
13.500 
13,750 
14,000 
14.250 
14,500 
H750 
15,000 
15.250 
15,500 
15,750 
16.000 
16^250 
16,500 
16,750 
17.000 
17.250 
17.500 
18,000 
18,500 
10.000 
19^500 
20,000 
20.500 
21»000 
21.500 
22.000 
22,54)0 
23.000 
28.500 
34,000 
24,500 
29^000 
25^500 
25,800 
23,000 


Poundt. 
1,000 
5.000 
10,000 
15.000 
20.000 
25,000 
30,000 
35,000 
40,000 
41,<X)0 
42,000 
43.000 
44.000 
45.000 
46,000 
47,000 
48.000 
49,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
67.000 
58,000 
50,000 
60,000 
61,000 
62.000 
63.000 
64.000 
65,000 
66,000 
67,000 
68,000 
60,000 
70,000 
72,000 
74.000 
76.000 
78,000 
80.000 
82.000 
84,000 
80.000 
88,000 
90.000 
92.000 
94.000 
96.000 
08.000 
100,000 
102.000 
103,200 


Inch. 
0. 

.000117 
.000300 
.000467 
.000633 
.000800 
.000067 
.001117 
. 001283 
. 001300 
.  001338 
.001367 
.001417 
.  0'.)1467 
.  001483 
.001517 
.  001550 
.  0015P3 
.  001033 
.001667 
.001717 

.  oonro 

.001800 
.001833 
.001867 
.001067 
.002783 
.003583 
.004467 
.004867 
.00J667 
.006200 
.007167 
.007833 
.008667 


Inch, 
0. 

.000117 
.000183 
.000167 
.000166 
.000167 
.000167 
.000150 
.  000166 
.000017 
.000033 
.000034 
.000050 
.  0000.50 
. 000016 
.000034 
.000033 
.000033 
.  000050 
.000034 
.000050 
.000033 
.000050 
.000033 
.000034 
.000100 
.000816 
.000800 
.00OP84 
.  000400 
.000800 
.  000.533 
.000967 


.010167 
.011000 
.011067 
.013500 
.015333 
.017500 
.019367 
.  021833 


.020167 


.032167 
.034667 


.000834 
.000666 
. 000834 

.oooai3 

.000967 
.001533 
.001833 
. 002167 
.001867 
.001966 
.  002500 
.002.334 
.003700 


.048607 

.0588 

.0667 

.0867 

.1188 


.002.500 

.003666 

.001500 

.005834 

.000633 

.0084 

.0200 

.0316 


Inch. 

0. 

0. 

0. 

0. 

.000017 
.000017 
.000033 
.000033 
.000050 


Jn«A. 


Initial  load. 


.000017 

I. 
.000016 


.000017 


.000050 


.000050 


.000067 


.000017 


Elastic  limit 


.002383 


.002316 


.005417 


.008034 


.009167 


.003750 


Mioromet#9krauoved. 


Ultimate  atrenffth. 
Load  at  time  of  mptate. 


GvMtal  avmmary. 

Tenisile strength  per  sgoare  inch  of  orif^inal  section pounds..    103,200 

gas^i  limit  per  sqnare  inch  of  original  section do....      66.000 

Xkmslkion  per  inch  after  mptnre   inch..      0.1550 

KIonjEatlcm  per  inch  nnder  strain  at  elastic  limit do  ...    .001867 

Bedootion  In  diameter  at  point  of  mptnre do 124 

Baduetion  in  area  after  rapture,  per  centum  of  original  section 39. 2 

Position  of  rupture l"fromneck 

Character  of  broken  surfiMse fine  granular,  60  per  cent.;  dull,  smoky  center,  40  per  cent 

Elongation  of  inch  sections ".10,  ".11,  ".16,  ".14,  ".18  (".24  ftactured  section) 
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TESTS    OF   IRON   AND    STEEL. 

No.  419. 

Tension  Test. 


Marks  on  bar,  ^\^» 

Diameter,  '^664. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Pounds. 

£50 

1, 2J0 

2.  500 

3,750 

5,000 

6,250 

7,500 

8.750 

10. 000 

10.250 

10,500 

10, 760 

11,000 

11,250 

11,500 

11,750 

12,000 

12, 250 

12.500 

12,750 

13. 000 

13,250 

18,500 

13,  750 
14,000 
14,250 
14, 500 

14,  750 
15, 000 

15,  250 
15,  500 
IR,  750 
19, 00(1 
10,250 
16. 500 
16, 750 
17,000 
17,250 
17. 500 
18. 000 
18.500 
19,000 
19,500 
20,000 
20.500 
21,000 
21,500 
22,000 
22,500 
23,000 
23.500 
24, 000 
24, 3J5 
22, 100 


Per  Bonare 
inch. 


EloDftation 
per  inch. 


Poundg. 
1.000 
5.000 
10,0  0 
15,000 
20, 000 
25,000 
80, 000 
35, 000 
40,000 
41.  000 
42. 000 

43,  000 

44,  000 
45, 000 
46,000 
47,000 
48,000 
49, 000 
50,000 
51.000 
52.000 
53. 000 
54,0!0 
55, 000 
56.000 
67, 000 
68.000 
5P.000 
60,000 
6l,OU0 
62, 000 
63,000 
64, 000 

ea,  000 

66,000 
67, 000 
6^,  000 
69.000 
70.000 
72. 000 
74, 000 
76, 000 
78,000 
FO.OOO 
82,000 
84.000 
80,000 
88, 000 
90.000 
-  92,000 
94, 000 
96, 000 
97. 300 


Ineh, 

0. 
. 000117 
.000283 
.  Ot  0450 
.  000017 
.000783 
.0009:0 
.001117 
.001283 

'  .001283 
.('01333 
. 001367 
.roi4l7 
.001450 
.001.^17 
.  001.550 
.0015S3 
.001617 
.001733 
.  00'J633 
.00.'t150 
.  003583 
. 004250 
.004833 
.  00.-)817 
. O0G183 
.  007107 
.007800 
. 008700 
.009333 
.010J33 
.011000 
.011017 
.0128;« 
.013833 
. 014500 
.015.V3 
.016.333 
.018000 
.019550 
. 022200 
.024417 
. 02G607 
.029500 
.032417 
.0.10133 
.040167 
.0-143.33 
.050000 
.0000 
.  0083 
.  OS.'-iO 
.  1217 


Snocessive 

elongation 

per  inch. 


Permanent 
act 


Saccessive 
permanent 

set. 


Inch. 

0. 

.000117 
.000166 
.000167 
. 000167 
.000106 
.000167 
.000107 
.000166 

0. 

.000050 
. 000034 
. 000050 
. 000033 
. 000067 
. 000033 
. 000033 
.000034 
.000116 
. 000900 
.  O0O.H7 
.000433 
. 000067 
.  OOO.'iSS 
. 000984 
.  OOO.itO 
.000984 
. 000633 
.000900 
.000633 
. 001000 
.000667 
.000917 
.000916 
.001 COO 
.  000067 
.001083 
.000750 
.001607 
.001,'V.O 
.002050 
.00J217 
.0022.-)0 
.002&33 
.002917 
.OO'JTIfl 
. 004034 
.  004106 
.  00.-.G67 
.0100 
.  O0S3 
.0167 
.  0367 


Ineh.  I  Ineh. 

0.  I  0. 

S:  :::::::::::; 

0. 

.000017  I  .000017 

.000017  ,  0. 

.000017  I  0. 

.  000017  0. 

.000017  I  0. 


.000033 


.000016 


.000183  I   .000150 


.002917 


.006417 


. 010217 


.002734 


.003600 


.003800 


015083    .004866 


Remarks. 


Initial  load. 


EUstio  limit. 


Micrometer  remored. 


Ultimate  strenKtli. 
Load  at  time  of  rupture. 


General  summary, 

giiccific  pravity 7.85«8 

itunlnoas   2d.C8 

Tensilon!  rcnith.  per  square  inch  of  original  section pounds..      97.900 

El  11. si Ic  limit,  ptr  sqaaro  inch  <»f  original  section do 49.001 

Clon-juiiou  per  inch  after  niptupo  ...  Inch..       Ol  IS3S 

Kloncation  por  inch  under  strain  at  oinstic  limit do 00161T 

Redufti'in  in  diameter  nt  point  of  rupture    do....  .154 

Reduction  in  area  after  rupture,  per  centum  of  original  section 89.9 

PoHitiou  of  rupture  1".50  fh>m  middte  of  aten 

Chanictor  of  broken  snrftico fine  grftuuliir,  60  per  cent.:  dull,  smoky  center,  SO  per  c«Di. 

Elon jjalion  of  inch  sectious '.09,  ".  11,  ".14  (".34  fVaotared  aeotion),  'M4,  ".10 


i 


Marks  on  bar,  ^^^ 

Diameter,  '^564. 

Seotional  area,  .25  sqaare  inch. 


TESTS   OF  IRON  AND  STEEl^ 

No.  420. 
Tension  TesU 
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Applied  iMida. 

ElongatioD 
periDoh. 

SncoeMlve 

eloDfcation 

perlnoh. 

Pemittient 

SnooeaslTe 

permftnent 

set. 

Bemiffka. 

ToUL 

PeraqiiAre 
inoh. 

PoundB. 
250 
1.250 
2.500 
8,750 
5.000 
6^250 
7,500 
81 750 
10.000 
10.250 
10.500 
10,750 
11.000 
11,250 
11.500 
ll,7o0 
12,000 
12.250 
12.500 
12.750 
18,000 
13,250 
13,600 
13,750 
14,000 
14,250 
14,500 
14,750 
15.000 
15^260 
16.900 
15,750 
16.000 
16.250 
16,500 
16,750 
17.000 
17,250 
17,600 
181000 
18,600 
19,000 
19.500 
20,000 
20,600 
21,000 
21,600 
22,000 
22,500 
23^900 
28,500 
28,900 
81,809 

Poinds, 
1,000 
6.000 
10,000 
15,000 
20.000 
25,000 
80.000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
64.000 
55.000 
56,000 
67.000 
58,000 
69,000 
60,000 
61,000 
6^000 
63,000 
64,000 
65  000 
66.000 
67,000 
68.000 
69.000 
70.000 
72.000 
74.000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88^000 
90.000 
92,000 
94.000 
96^840 

IndL 

0. 

.000083 
.000250 
.000417 
.000567 
.000717 
.000867 
.001050 
.001217 
.001250 
.001300 
.001317 
.001367 
.001400 
.001483 
.001533 
.002750 
.003500 
.004183 
.004533 

.006000 
.006667 
.007217 
.008200 
.008588 
.009467 
.010250 
. 011167 
.011683 
.012667 
.013333 
.014417 
.015300 
.016300 
.017167 
.016333 
.019200 
.020500 
.022800 
.025000 
.027838 
.030250 
.033338 
.036667 
.040667 
.047833 
.051167 
.058388 
.0638 

!U67 

IndL 
0. 

.000083 
.000167 
.000167 
.000150 
.000150 
.000150 
.000183 
.000107 
.000033 
.000050 
.000017 
.000050 
.000033 
.000083 
.C00050 
.002217 
.000750 
.000683 
.000350 
.000800 
.000667 
.000667 
.000550 
.000983 
.000383 
.000884 
.000?83 
.000017 
.000516 
.000984 
.000666 
.001084 
.000883 
.001000 
.000867 
.001166 
.000867 
.001300 
.002300 
.0022U0 
.002833 
.002417 
.003083 
.003334 
.004000 
.006666 
.003834 
.007166 
.004967 
.0200 
.0334 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

loltUllMKL 

Elutio  limit. 

Ultimate  Btrenffth. 
Load  At  timeorrnptiiTe. 

.000017 

.000017 

.002417 

.002400 

.005200 

.002783 

.008760 

.003560 

.012633 

.008883 

.017517 

.004884 

Gentral  summary, 

TaasHe  etrangth  per  aqvaie  inch  of  origliiAl  seetton poonda..    95,840 

Saetle  Umit  per  aQoareiaoh  of  original  seotion do 47,000 

SleagBtkm  per inen  after Toptare Inoh..    0.1638 

BloDf^ation  per  Ineh  trader  atzain  at  elaatio  Umit do 001538 

gadoctSoB  in  diameter  at  point  of  raptare do 114 

Itodnetloo  in  area  alter  mptue,  per  oentnm  of  original  aeotion 86.4 

Position  of  fvptarn ".  80  fttmi  middle  of  stem 

Charaeter  of  broken  snrfiioe dnil,  smolcy.  intecspersed  with  line  grranalar  metal 

(OB  of  Ineii  aeoClona ".10.  ".12,  ".14  (^88  fractured  seoQon).  ".18,  ".11 

8.  Ex.  36 ^29 
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TESTS   OF   IRON   AND    STEEL. 
No.  410. 


Tension  Test 
Marks  on  bar,  ^\^* 
Diameter,  ^'.664. 
Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Per  snnare 
inch. 


Elongation 
per  incli. 


Poundg. 

250 

1.250 

2,  500 

3,750 

5,000 

6,250 

7,500 

8,750 

10.000 

10, 250 

10,500 

10,  750 
11,000 
11,250 
11,500 

11,  750 
12,000 
12, 250 
12.500 
12,750 
13,000 
13,250 
13,500 

13,  750 
14, 000 
14, 250 
14, 500 

14,  750 

15,  OUO 
15,  250 

15,  500 
15, 750 
16,000 
16, 250 

16.  500 
16, 750 
17,000 
17, 250 
17. 500 
18.000 
18.  500 
19,000 
19,500 
20, 000 
20,500 
21,000 

21,  500 
22,000 

22,  500 
23,000 
23.500 
24.000 
24, 3J5 
22, 100 


Pounds. 
1.000 
5.000 
10.  0  0 
15, 000 
20.  000 
25, 000 
30.000 
35, 000 
40,  000 
41. 000 
42. 000 
43, 000 
44,  000 
45,000 
46,000 
47, 000 
48,  000 
49, 000 
50, 000 
51.000 
52,000 
53, 000 
54,010 
65, 000 
56,000 
57, 000 
5a  000 
59, 000 
60,000 
61,000 
62,  OOO 
63, 000 
64, 000 
65, 000 
68,  OCO 
67, 000 
as,  000 
69.000 
70, 000 
72. 000 
74, 000 
76, 000 
78. 000 
FO.OOO 
82,000 
84.000 
86,000 
88, 000 
90.000 
^  92, 000 
9*,  000 
96. 000 
07, 300 


Inch. 

0. 
.000117 
. 000283 
. Ol 0450 
.000017 
. 000783 
. 000950 
.001117 
.001283 

*  .  001283 
.001333 
. 001367 
.n014l7 
.001450 
.001517 
.  001.550 
.0015fi3 
.001017 
. 001733 
.  00'J633 
.003150 
. 003583 
.  004250 
.  004833 
.005817 
.000183 
.007167 
.007800 
. 008700 
.  009333 
.010J33 
.011000 
.011917 
.012833 
. 013833 
.014500 
.0155H3 
.010333 
.018000 
.019550 
. 022200 
.024417 
.026607 
.020500 
.032417 
.030133 
.040167 
. 044333 
.050000 
.0600 
.0083 
.  OS.'iO 
.1217 


Saccesaive 

elongation 

per  inch. 


Permanent 
set 


Saccessive 

permanent 

set. 


Inch. 

0. 

.000117 
.000166 
.000167 
. 000167 
. 000106 
.000167 
.000107 
.  000166 

0. 

. 000050 
. 000034 
.  000050 
. 000033 
.  000067 
.  000033 
. 000033 
.000034 
.000116 
. 000900 
. 000517 
.000433 
. 000607 
. 000583 
. 000984 
. 0003C6 
.000984 
.  000633 
.000900 
. 000633 
.001000 
.  000667 
.  000917 
.  000910 
.001000 
.  000667 
.001083 
.  000750 
.001667 
.0015:>0 
. 002650 
. 00J217 
.  002250 
.002a33 
.002017 
.003710 
.  0040.34 
.004160 
. 005667 
.0100 

.0167 
.0367 


Inch.  Inch. 

0.        0. 

0.  

0.  

0.  

.000017  i   .000017 


.000017 
.000017 
.000017 
.000017 


.000033 


.000183 


.002917 


.006417 


.010217 


.000016 


.000150 


.002734 


.003500 


.003800 


015083     .004866 


Remarks. 


Initial  load. 


Elastic  limit 


Micrometer  removed. 


Ultimate  strenKtli. 
Load  at  time  of  mptT 


Srieciflc  gravity. 
Iljsrdness  . 


General  summary. 


Tensile  Htrenith.  per  square  inch  of  original  section pounds..      1 

Elastic  limit,  per  sqaarn  inch  of  original  section do.-.. 

Elon'^afion  per  inch  after  rupture  ...  inch..      ( 

Eloncration  por  inch  under  strain  at  elastic  limit do ( 

Reduction  in  diaraeterat  point  of  rupture do 

Tleiluctiou  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture 1".50  fh)m  middle  of 

(Character  of  broken  aurftico fine  granular.  50  per  cent.;  dull,  smoky  center,  50  per 

Elongation  of  inch  sections '.09,  ".11,  ".14  (".34  fhictared  section),  ".V 


TESTS   OF   IRON  AND   STEEl^ 

No.  420. 
Tension  Test. 
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rks  on  bar,  V 

meter,  ".664. 

tional  area,  J25  sqaare  inch. 


pplied  loads. 

ElonicatioD 
per  inch. 

Successive 

elonf!:ation 

per  inch. 

Permanent 
set 

Successive 

permanent 

set 

Semiarks. 

ftL 

Per  square 
inch. 

Ida. 
50 
50 

Potmdt. 

1,000 
6.000 
10,000 
15,000 
20.000 
25,000 
80,000 
85,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
66,000 
67,000 
68,000 
69,000 
60.000 
61,000 
62,000 
63,000 
64,000 
65  000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76^000 
78,000 
80,000 
82,000 
84,000 
86.000 
88.000 
90,000 
02,000 
HOOO 
06^840 

Inch. 
0. 

.000083 
.000250 
.000417 
.000567 
.000717 
.000867 
.001050 
.001217 
.001250 
.  001300 
.001317 
.001367. 
.001400 
.001483 
.001533 
.002750 
.003500 
.004183 
.004533 
.005333 
.006000 
.006667 
.007217 
.  006200 
.008588 
.009467 
.010250 
.  011167 
.011683 
.012667 
.  013333 
.014417 
.  015300 
.016300 
.017167 
.018833 
.  019200 
.020500 
.022800 
.025000 
.027833 
.030260 
.033333 
.036667 
.040667 
.047333 
. 061167 
.058333 
.0633 
.0833 
.1167 

Inch, 
0. 

.000083 
.000167 
.000167 
.000150 
.000150 
.000150 
.000183 
.000167 
.  000033 
.000050 
.000017 
.000050 
.000033 
.000083 
.C00050 
. 002217 
.  000750 
.000683 
.000350 
. 000800 
.000607 
.000667 
.000550 
.000983 
.000383 
.000884 
.000783 
.  000917 
.  000516 
.000984 
.000666 
.001084 
.000883 
.001000 
.  000867 
.  001166 
.000867 
.001300 
.002300 
.002200 
.002833 
.002417 
.003083 
.003334 
.004000 
.006666 
.003834 
.007166 
.004967 
.0200 
.0334 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Ultimate  strenffth. 
Load  at  time  or  rupture. 

lOO 

50 

KM) 

.50 

lOO 

50 

m 

50 

lOO 

50 

100 

►50 
>00 

.000017 

.000017 

oO 

100 

.^0 

OO 
50 

.002417 

.002400 

MX) 

60 

00 

50 
00 

.005200 

.002783 

.'M) 

«0 

50 

00 
50 

.008750 

.003560 

00 

50 

00 

50 
00 

.012633 

.008883 

50 

oo 

50 

00 
00 

.017517 

.004884 

00 

00 

00 

00 

K)0 

m 

00 

100 

00 

K)0 

K)0 

160 

m 

Genfral  mmmary. 

strength  per  square  Inch  of  ori/^nal  section pounds..    96,840 

limit  per  square  inch  of  original  section •• do....    47,000 

ion  per  inch  after  rupture inch..    0.1633 

Ion  per  inch  under  strain  at  elastic  limit do 001633 

on  in  diameter  at  point  of  rupture do 114 

on  in  area  after  rupture,  peroentupof  original  section 86.4 

of  iuptnie ".  80  f^om  middle  of  stem 

er  of  oroken  surface dull,  smoky,  Interspersed  with  fine  granular  metal 

Ion  of  inch  sections ".10,  ".12,  ".14  (''.88  fractured  section),  ".18, 'Ml 

8.  Ex.  36 29 
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TESTS  OF  IBON  AND   STEEL. 

No.  421. 
Tension  Test. 


Marks  on  bar,    s 

Diameter^  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


PersqiiAre 
Incn. 


Elonffatlon 
perinoh. 


SnooeMlre 
eloontion 
per  inch. 


Pennanent 


Snooeesive 
pemuttflnt 


Remarka. 


Pounda. 
250 
1,250 
2,600 
8.750 
5,000 
0,250 
7.500 
8.750 
10,000 
10,250 
10.500 
10,750 
11,000 
11,250 
11.500 
11,750 
12.000 
12,260 
12.500 
12,750 
13,000 
13,250 
18,600 
13,750 
14.000 
14,250 
14,500 
14.750 
16,000 
16.250 
15,500 
15,750 
16,000 
10.250 
16.500 
16,750 
17,000 
17.260 
17.500 
18.000 
18,600 
10.000 
19,500 
20,000 
20.500 
21,000 
21,500 
22.  COO 
22,600 
23.000 
23,600 
24,000 
24,260 
22,200 


Poundt. 
1.000 
6.000 
10,000 
15,000 
20,000 
25.000 
80.000 
35,000 
40,000 
41.000 
42,000 
43.000 
44,000 
45.000 
46.000 
47.000 
48.000 
40,000 
50.000 
51,000 
52,000 
53.000 
54,000 
55.000 
66.000 
67,000 
68.000 
60,000 
60,000 
61.000 
62,000 
63,000 
64,000 
65,000 
66.000 
67,000 
68.000 
69.000 
70.000 
72,000 
74  000 
76.000 
78,000 
80.000 
82,000 
84.000 
86,000 
88.000 
90.000 
02,000 
94.000 
06,000 
97,040 


Inch, 
0. 
.000088 

.worn 

.000417 
.000567 
.000717 
.000900 
.001067 
.001233 
.001267 
.  001317 
.001360 
.001383 
.001417 
.001488 
.001517 
.001600 
.002967 
.003750 
.004138 
.004667 
.003100 
.005850 
.006683 
.007900 
.007917 
.008667 


.010338 
.011000 
.012000 
.012067 
.013667 
.014388 
.015388 
.016083 
.017383 
.018383 
.010417 
.021038 


.028167 

.028500 

.030300 

.033000 

.038667 

.042833 

.047333 

.053333 

.0638 

.0750 

.0967 

.1817 


Inch, 
0. 

.000068 
.000167 
.000167 
.000150 
.000150 
.000188 
.000107 
.000166 
.000034 
.000050 
.000033 
.000038 
.000034 
.000006 
.000034 
.000083 
.001367 
.000783 
.000388 
.000534 
.000438 
.000750 
.000738 
.000717 
.000617 
.000750 
.000666 
.001000 
.000067 
.001000 
.000667 
.001000 
.000666 
.001000 
.000760 
.001250 
.001000 
.001084 
.001616 
.002800 
.002384 
.002333 
.001800 
.004700 
.003667 
.004166 
.004600 
.006000 
.009967 
.0117 
.0217 
.0850 


Inch, 


Initialload. 


.000017 


.000017 


.000038 


.000016 


.001967 


.001984 


.004583 


.011688 


.016600 


Ultimate  atnngth. 
Load  at  time  of  ntpluiL 


Omteral  ovmMorjf. 


Tensile  strength  per  aqnare  inch  of  original  section. ^ 

Elastic  limit  per  sqoare  Inch  of  original  aeotion do.... 

Elongation  per  IncD  after  rnptore ineh.. 

Elongation  per  inch  under  strain  at  elastic  limit do.... 

Beduotion  in  diameter  at  point  of  mptare do... 

Kedaction  in  area  after  ruptare,  per  centam  of  original  section . 


Position  of  rnptore ".49ftoai  mSddleef  a 


Character  of  brolcen  surfooe fine  granalar.  40  per  cent. ;  dull  aoMky  oanter,  00  par  osn^ 

ElongaUon  of  inch  sections ^09,  ^18, ''.17  (''.84  fraotoied  seotioa),  «\1%  «.1& 
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TESTS  OF  mON  AKD  STEEL. 
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TESTS  OF  IBON  AND  STEET..  453 

5.— 10" OASTIBOH  WIEE-WOUn)  BIFLB. 

(Caat-iron  ■peetmena  from  lirMoh  and  muxile  ilngi  of  body,  and  atoel  apaoiiDena  from  alaero.] 

BBEJBCH-BINO  OF  CAST-IBON  BODY  FOB  10"  CAST-IBON  WIBB^WOUIU) 

BIFLE. 

Nos.  8  and  11  were  tested  by  compresalony  and  afterwards  cnt  in  two 
and  tested  by  tension. 

The  tension  specimens  are  marked  with  the  same  numbers  as  the 
compression  specimen  from  which  they  were  taken,  with  the  letters  a 
and  b  affixed. 

No.  364. 

OampresHon  Tests. 

Harks  on  bar,  8. 
Diameter,  l'M29. 
Sectional  area,  1"  sqnare  inch. 
Ijength,  12". 

Ultimate  strength,  55,690  x)oands  per  square  inch. 
Failed  by  triple  flexure.    Fractures  started  on  tension  side.    Middle 
deflection  reached  ''.43. 

No.  366. 

Marks  on  bar,  11. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Length,  ir'.66. 

Ultimate  strength,  60,710  pounds  per  sqnare  inch. 
Failed  by  triple  flexure.    Fracture  developed  on  the  tension  side  when 
tbe  middle  deflection  reached  ''.38. 
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TESTS   OP   IRON  AND   STEEL. 

No.  811. 

Tension  Tests. 


Marks,  8  a 

Diameter,  ''.504. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 

"Sssss- 

SncoeMlTe 
elonntlon 
perinch. 

Pemmiieot 
•et 

Snooentre 

penDtnent 

Mi. 

Bamario. 

TotiO. 

Pertqiiare 

iDOh. 

PoundM. 
260 
600 
750 
1,000 
1,250 
1,500 
1^750 
2.000 
2,250 
2,600 
2,750 
8,000 
8!  260 
8,600 
?760 
4,000 
4,250 
4,500 
4,760 
6.  COO 
6^250 
6,600 
^750 

Sooo 

0,260 
7,786 

PomuU, 

1,000 

2^000 

8.000 

4,000 

6.000 

6,000 

7^000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

16,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22.000 

28,000 

24,000 

26.000 

80,940 

0. 

0. 

.000100 
.000160 
.000200 
.000250 
.000260 
.000400 
.000450 
.000500 
.000650 
.000650 
.000700 
000900 

.ooroso 

.001200 
.001450 
.001700 
.001950 
.002150 
.002500 
.002950 
.003250 
.003650 
.004000 

Inch. 
0. 

Inch. 
0. 

InOL 
0. 

.ooonw 

.000050 
.000050 
.000090 

0. 

.000160 
.000050 
.000050 
.OOOOoO 
.000100 
.000050 
.000200 
.000160 
.000160 
.000250 
.000250 
.000250 
.000200 
.000350 
.000450 
.000300 
.000400 
.000360 

0. 

1 
Twrflaitxvncth. 

0. 

.0008SO 

.000850 

.00U60 

.000800 

.008500 

.001860 

General  tiimnuir^. 

T«iifto>tT«ngtliperaq[iiar»lsehororigliialteettoii poiudt..    80,  MO 

Position  of  rapture ''J  from  middle  of  stem 

Chancterof  Drokennirlkoe gnuilar 
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Harks,  8  b 

Diameter,  ''.564. 

Beotional  area,  .25  square  inch. 


No.  812. 


peruioh. 

t 

Saooeasiye 
p«riDch. 

PenDftnent 

set. 

Saooesdre 

Mt. 

Benuffks. 

TotAL 

Tetman 

PMmdf. 

260 

500 

750 

1,000 

1,250 

1,600 

1,750 

2;  000 

£250 

2,500 

2,750 
8,000 
8,250 
8^600 
8,760 
4,000 
4^250 
4,500 
4,750 
^000 
6,250 
6^500 
$750 

6;ooo 

0^260 
81866 

Pmmd§. 

1,000 

8.000 

8,000 

4,000 

6^000 

6,000 

7,000 

6,000 

0,000 

10,000 

11,000 

12.000 

18,000 

14,000 

16,000 

10,000 

17.000 

18.000 

19,000 

20.000 

21.000 

22.000 

28.000 

24.000 

86,000 

88,460 

IfUk, 

0. 

.000100 
.000150 
.000250 
.000300 
•000860 
.000400 
.000450 
.000500 
.000560 
.000600 
.000650 
.000750 
.000650 
.000860 
.001050 
.001250 
.001450 
.001600 
.002000 
.002150 
.002600 
.002730 
.008250 
•  008000 

Indk. 
0. 

.000100 
.000050 
.000100 
.000060 
.000060 
.000050 
.000050 
.000060 
.000050 
.000050 
.00003^ 
.000100 
.000100 
.000100 
.000100 

.000:00 
.000200 

.000150 
.000400 
.000150 
.000850 
.000250 
.000500 
.000860 

Indi, 
0. 

IneK 
0. 

InltbdlMd. 

.000060 

.000050 

000060 

0. 

000800 

.000250 

•000850 

.000060 

.002160 

.001800  . 

General  nmmary. 

Tenafle  otvoiMrth  per  aqnan  inch  of  oricinal  aeetlcm poondi..    88,460 

Pfldtioo  of  mptore at  middle  of  atom 

Cbemeter  of  broken  siirfboe gmiiilar 


1 

^ 
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TESTS  OT  IBON  AlffD  STEEL. 
No.  813. 


Harks,  11  a 

Diameter,  '^564. 

Sectiooal  area,  .25  square  inch. 


Slungation 

SoooeMiye 

elongation 

perlnQh. 

Mt. 

SaOMMlTe 
perauuMot 

--. 

Total 

^"ioX" 

FmmOiM, 

260 

600 

750 

1,000 

1,250 

1,600 

1,760 

<000 

2.250 

2.600 

2,750 

8.000 

8,250 

8^600 

4.000 
4.250 
4,500 

4.750 
6,000 
^240 

Pound§, 

1,000 

2,000 

8^000 

4.000 

5^000 

6,000 

7.000 

8.000 

9.000 

10.000 

11,000 

12,000 

18,000 

14.000 

16,000 

10,000 

17.000 

18,000 

18,000 

20,000 

20,900 

IndL 
Ol 
000060 
.000150 
.000200 
.000250 
.000800 
l0OO85O 
•  000400 
I000450 
•000560 
. 000650 
.000850 
.001000 
.001200 
.001660 
.001900 
.002200 
.002700 
.008100 
.008860 

Indu 
Ol 

!  000100 

.000050 

iooooso 

•  000050 
.000050 
!o00050 
1 000100 
.000100 
.000200 
.000150 
.000200 
.000350 
.000350 
.000300 
.000500 
.000400 
.000750 

IndL 
Ol 

IndL 

Initial  load. 
Tenafleatrengtli. 

0. 

.000060 

.000060 

.000700 

.O0MD66O 

.002650 

.001850 

General  summary, 

Tenifle  strength  per  ■qnara  Inch  of  original  aeotion pomida..    20.900 

Position  of  mptare ".2  from  neck 

Chanuster  of  broken  snxfiue granolar 
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No-  814. 
Harks,  11  b 
Diameter,  ''.664. 
Sectional  area,  .25  sqaare  inch. 


Applied  loAds. 

SloBntkm 
perbicb. 

eloBgatlon 
perlnoh. 

Pennanent 
•et. 

SnOCMSlTB 

Bamarka. 

TotiO. 

PerMuare 
iDdu 

PPWUif. 
250 
600 
750 
1,000 
1,2.10 
1,500 
1,750 
2,000 
2.250 
2,500 
2,750 
8,000 
8,250 
8,600 
8,750 
4,000 
4,250 
4,600 
4.750 
6^000 
ft.  260 
9,500 
6,750 
fl^OOO 
7,880 

Pvunda, 
1,000 
^000 
8.000 
4,000 
5.000 

Sooo 

7,000 
8^000 
8,000 
10,000 
11,000 
12.000 
18.000 
14,000 
16^000 
16,000 
17,000 
18,000 
18.000 
20.000 
21,000 
23.000 
28.000 
84,000 
28.620 

JnA. 

a 
! 000100 

.000150 
.000200 
.000250 
.000000 

Io00450 
.000650 

!000750 
•  000850 
.001050 
.001260 
.001500 
.001000 
.001800 
.008060 
.002800 
.002000 
.002850 
.003200 
.003760 

Ineh. 
0. 

.000050 
!o00060 
.000060 
.000060 
.000060 
.000050 

!  000100 

.000050 

.000100 
.000050 
.000150 
.000100 
.000200 
.000200 
.000250 
.000100 
.000200 
.000250 
.000250 
.000300 
.000350 
.00n250 
•000550 

Jm*. 
0. 

Ineh. 
0. 

Initial  load. 

» 

.000000 

.000000 

.000050 

'.000060 

•■ 

.000660 

000800 





.oouoo 

.000760 

.002800 

.001200 



General  eummary, 

Teoafla  streni^  par  aquare  inch  of  original  seotion ponada..    28,820 

Position  of  ruptnro •  ".4  from  nook 

Gbaiaoter  of  broken  aorflMe grannlar 


\ 


JO  '^  CctnS"^  JZroTz    Tt/ir^e  -Td^oiJcruSC  JC^/fe 


tjyCi:cs^z  Ze^  .^z^^ 


SEx  36491 


TESTS   OF  IRON  AND   STEEL. 
Ko.  424. 


459 


Tension  Test. 


Marks  on  bar,  m  b 

Diameter,  l'M29. 

Sectional  area,  1  sqaare  inch. 


Blonntioii 

SnooMtlre 
elongation 
perlnoh. 

Permanent 
aet. 

Saooeaaiye 

Totia. 

Peraonare 

per  Inch. 

Bemarka. 

Jhmtkd*. 

Pound: 

IndL 

Inoh, 

IfUh, 

Inek. 

500 

500 

a 

0. 

0. 

0. 

IditialkMid. 

1,000 
2.000 
3,000 
4,000 
5,000 

1,000 
2,000 
8.000 
4,000 
6,000 

.000010 

.000010 

0. 

.000050 

.000040 

0. 

.000110 

.000060 

t 

.000165 

.000055 

.000210 

•    .000046 

0. 

0,000 

0,000 

.000285 

.000055 

.000005 

.000006 

7,000 

7.000 

.000326 

.000060 

.000010 

.000006 

8,000 

8,000 

.000386 

.000060 

.000016 

.000005 

9,000 

9.000 

.000445 

.000060 

.000025 

.000010 

10.000 

10,000 

.000500 

.000055 

.000030 

.000006 

11,000 

11,000 

.000.\00 

.000060 

.000040 

.000016 

12,000 

12.000 

.000640 

.000080 

.000055 

.000015 

13.000 

13.000 

.000690 

.000030 

.000065 

.000010 

14,000 

14,000 

.000766 

.000070 

.000080 

.000010 

15,000 

15.000 

.000850 

.000090 

.000095 

.000015 

16^000 

18.000 

.000936 

.000085 

.000116 

.OOOOiO 

17,000 

17,000 

.001005 

.000070 

.000145 

.000030 

18.000 

18,000 

.001100 

.000095 

.000166 

OOOOIO 

10,000 

19.000 

.001200 

.000100 

.000193 

.000040 

20,000 

20,000 

.001305 

.000105 

.000235 

.000040 

21,000 

21,000 

.001410 

.000105 

.000266 

.000030 

22.000 

22.000 

.001560 

.000140 

.000340 

.000075 

23.000 

28,000 

.001690 

.000140 

.000305 

.000056 

24,000 

24,000 

.001845 

.000165 

.000486 

.000090 

25^000 

25,000 

.002026 

.000180 

.000586 

.000100 

20^000 

20.000 

•  002250 

.000225 

.000710 

.000126 

26^000 

38.000 

XnUiMtoatrengtlL 

General  •wmmary. 
[egnkrity 7.2663 

TenelleatmnKthper  eqoarelnehoif  oiifl^al  aeetton llllllllllliouniiV.  26,il90 

JBIaetlo  limit  per  aqoare  inoh  of  OTtglnMaeotlon not  well  defined 

PoaitJonofraptnfe 6''.70  fhMn  neok 

Ohwaeter  of  broken  Borliaoo oottse  gnmalar,  mottled 
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^O.  414. 


10 


Compreirian  Test 

Marks  on  bar,  ii  r 

Length,  12". 

Diameter,  rM29. 

Sectional  area,  1  square  inch. 


ComprM- 

•tor 

SaooeaaiTe 

oompres- 

ftion  per 

inch. 

Permaoent 
set. 

SncoeaclTe 

permanent 

•et. 

Bemarka. 

ToteL 

Per  square 
inofau 

PotMUlf. 

Poundt, 

ItUSh. 

Inch, 

IndL 

Inch. 

1.000 

1,000 

0. 

0. 

0. 

0. 

Initial  load. 

2.000 

2,000 

.000070 

.000070 

0. 

8,000 

8,000 

.000120 

.000060 

.000010 

*".*ooooio"* 

4,000 

4^000 

.000170 

.000050 

.000010 

0. 

6,000 

6,000 

.000220 

.000050 

.000020 

.000010 

COOO 

6.000 

.000270 

.000050 

.000030 

.000010 

. 

7.000 

7^000 

.000820 

.000050 

.000040 

.000010 

«,000 

8.000 

.000880 

.000060 

.000050 

.000010 

9,0f0 

9.000 

'.000430 

.000050 

.000050 

0. 

10.000 

10.000 

.000490 

.000060 

.000060 

.000010 

11.000 

11.000 

.000550 

.000060 

.000060 

0. 

12,000 

12,000 

.000620 

.000070 

.000070 

.000010 

13,000 

13,000 

.000670 

.000050 

.OO0U70 

0. 

14.000 

14.000 

.000720 

.000050 

.000080 

.000010 

15,000 

15,000 

.000770 

.000050 

.000080 

0. 

10,000 

16,000 

.000840 

.000070 

.000090 

.000010 

17,000 

17,000 

.000900 

.000060 

.000090 

0. 

18,000 

18,000 

.000970 

.000070 

.000100 

.000010 

19,000 

19. 000 

.001020 

.000050 

.000100 

0. 

20,000 

20,000 

.001090 

.000070 

.000110 

.000010 

21,000 

21,000 

.001170 

.000080 

.000110 

0. 

22,000 

22,000 

.001220 

.000050 

.000130 

.000020 

23.000 

23.000 

.  001280 

.000060 

.  000150 

.000020 

24.000 

24.000 

.001370 

.000090 

.000160 

.  000010 

23,000 

25,000 

.  001450 

.000080 

.000170 

.000010 

26,000 

26,000 

.001510 

.000060 

.OOOIBO 

.00<»020 

27.000 

27.000 

.001680 

.000070 

.000220 

.000030 

28,000 

28,000 

.001G70 

.000090 

.000200 

.000040 

20,000 

20.000 

.001760 

.000090 

.  000280 

.000020 

30.000 

80.000 

.001850 

.000090 

.000310 

.000030 

81,000 

81.000 

.001940 

.000090 

.000360 

.000050 

82,000 

82.000 

.002000 

. 000120 

.000400 

.000040 

88,000 

83,000 

.002170 

.000110 

.000470 

.000070 

84.000 

84,000 

.002280 

.000110 

.000520 

.000050 

85.000 

86.000 

.002410 

.000130 

.000610 

.000000 

88.  COO 

86.000 

.002560 

.000150 

.000690 

.000080 

87,000 

87.000 

.  002730 

.000170 

.000820 

. 000130 

Perceptible  di^fleotlan. 

88.000 

88.000 

.002910 

.000180 

.000920 

.  000100 

89.000 

89,000 

.003070 

.000160 

.001070 

.000150 

40,000 

40,000 

.003320 

.000250 

.001230 

.000160 

65,150 

Ultimate  strength. 

1 

General  eummary, 

intlniate  strength  per  square  inch  of  original  aeotion poands..      66,150' 

rofOailure triple  flexare 


Jo"  CifMSt yr-oTz  u/c7^e-ii^cirt€^J^/'le 


tr 
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Ho.  413. 
Tenrion  Test. 


Marks  on  bar,  ^®^* 

Diameter,  '^664. 

Sectional  area,  .25  square  inch. 


AppUed  loads. 

ElonntioD 
permoh. 

Socceeeive 
elongatioD 
per  inch. 

Pennanent 
set 

SaooeMfliye 

permanent 

■et 

BemarkB. 

ToUL 

Per  square 

F&tmdt, 
250 
1,250 
2^600 
8.750 
6.000 
6,250 
7.600 
8.760 
10,000 
10.250 
10,600 
10,750 
11,000 
11,250 
11,500 
11.750 
12.000 
12,250 
12,500 
12.750 
13.000 
13,250 
13,500 
13,750 
U.O0O 
14,250 
14,500 
14,750 
16,000 
15,250 
15.500 
15,750 
18,000 
10,250 
18,500 
18,750 
17.000 
17,250 
17,600 
18,000 
18,500 
19,000 
19,500 
20,000 
20.600 
21,000 
21,600 
22,000 
22,500 
28,(i00 
28.600 

24,000 

21,600 

Pounds. 
1,000 
5,000 
10.000 
16,000 
20,000 
25,000 
80,000 
85,000 
4O,0CO 
41,000 
42,000 
43.000 
44,000 
45,000 
40,000 
47.000 
48,000 
40,000 
50,000 
51,000 
53, 000 
53.000 
54,000 
55,000 
56.000 
57,000 
58.000 
59.000 
60,000 
61.000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
69,000 
70,000 
72,000 
74^000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
92.000 
94.000 

98.000 

IndL 

a 

.000100 
.000300 
.000433 
.000033 
.000767 
.000967 
.001067 
.001267 
.001300 
.001833 
.001333 
.001867 
.001400 
. 001433 
.001467 
. 001500 
.001500 
.001633 
.001667 
.001733 
. 001767 
.001900 
.002333 
.004100 
.005067 
.000000 
.007067 
.008433 
.009233 
.009838 
.010433 
.011633 
.012900 
.013433 
.014267 
.015667 
.016767 
.018067 
.020100 
.022738 
i 025500 
.028333 
.031667 
.035000 
.039000 
.043167 
.049000 
.056000 
.064338 
.077667 
J   .1167 
i   .1433 

Inch. 
0. 

.000100 
.000200 
.000133 
.  100200 
.000134 
.  000200 
.000100 
.000200 
.000033 
.000033 

0. 

.000034 
.000033 
.000033 
.000034 
.000033 

0. 

.000138 
.000034 
.000068 
.000034 
.000133 
.000433 
.  001767 
.000967 
.000933 
.001067 
.001360 
.000800 
.000600 
.000600 
.001200 
.001267 
.000533 
.000884 
.001400 
.001100 
.001800 
.00*2033 
.002638 
.002767 
.002838 
.003334 
.008333 
.004000 
.004167 
.005833 
.007000 
.008333 
.013334 
.039033 
.0288 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000033 
.000033 

Inch. 
Ol 

Initialled. 
Blastlcllmlt 

1  Ultimate  ftrength. 
'  Load  at  time  of  rnptore. 

.000038 

0. 

.000100 

.000087 

.000733 

.000633 

.008387 

.005884 

.010483 

.004008 

.016688 

.006100 

'Specific  gravity 


General  eummary. 


Tensile  iitrenRth  per  sqaare  inch  of  orieiDal  section pounds.. 

Elastic  limit  porBouaTe  inch  of  original  section do 

Slongation  per  inch  after  raptnre inch.. 


7.8865 

20.14 

96,000 

63,000 

0.1933 

.001767 

.114 

88.4 


.'Elongation  per  inch  nnder  strain  of  elastic  Umit ...., — ..do. 

Hednotlon  in  diameter  at  point  of  rapture • do. 

Redaction  in  area  after  rupture,  per  oentam  of  original  aeotion 

J*ositionofrnptnre ".40  ftom  middle  of  stem 

Character  of  Droken  snrfhce,  fine  granular  40  per  oenl )  dull  silky  00  per  eenl  fine  sarliMe  oraoks 

along  the  stem. 
Elongation  of  inohseotions ".18  (".96  ftaotared  loetloii ),  ".20 
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TESTS   OF   IRON  AND   STEEL. 

No.  414. 
Tension  Test 


Marks  on  bar,  i^^Si 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Pound*. 
250 
1,250 
2,500 
3.750 
5.000 
-  6,250 
7,500 
8,750 
10,000 
10,250 
10,600 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
18.000 
13,250 
13,500 
18,750 
14.000 
14,250 
14,500 
14,750 
16,000 
16,250 
16,600 
15,750 
16,000 
16,260 
16,600 
16,750 
17,000 
17,250 
17,600 
18,000 
18.600 
19.000 
19,500 
20.000 
20.500 
21,000 
21,600 
22,000 
22,600 
23,000 
23,600 
24,000 
24,500 
24,620 


PerMuare 
iocQ. 


per  inch.  ^^^^^ 


Pound*. 
1,000 
6.000 
10, 000 
15,000 
20,000 
25,000 
30,000 
85.000 
40,000 
41, 000 
42,000 
43,000 
44.000 
45,000 
40.000 
47.000 
48,000 
49,000 
60,000 
61.000 
62,000 
63,000 
54,000 
55.000 
56,000 
57,000 
68,000 
69.000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
92,000 
94.000 
96.000 
98,000 
98^480 


Saoceaslve 


Inch. 


.000067 
.000*200 


.  000167 
.000^367 
.000^00 
.000033 
.001100 
.0U1133 
.001167 
.001200 
.001233 
.  001267 
.001300 
.001333 
.001367 
.001400 
.001483 
.0014(i0 
.  001433 
.001467 
.001500 
.001567 
.  001733 
.002100 
.002638 
.003400 
.005100 
.005633 
.006338 
.007267 
.  0084.33 
.009600 
.010467 
. 011100 
.012300 
.013267 
.014467 
.016367 
.019433 
.  020933 
.023167 
.  02r.667 
.028167 
.031667 
.  035267 


.044000 
. 040338 
.057333 
.065500 


inch. 


Ineh. 
0. 

.000067 
.000133 
.000188 
.000134 
.000200 
.000133 
.000188 
.000167 
.000033 
.  000034 
.000033 
.000033 
.000034 
.000038 
.000033 
.000034 
.000038 
.000033 
.000007 
.000033 
.000034 
.00U03S 
.000067 
.000166 
.000367 
.000533 
.000767 
.001700 
.000533 
.000700 
.000934 
.00U66 
.  001067 
.000067 
.  0006.13 
.001200 
.000967 
.001200 
.001900 
.003066 
.001500 
. 002234 
. 002500 
. OOiSOO 
.003500 


.004066 
.004667 
. 005333 
. 008000 
.008167 
.017833 


Permuient 


Inch, 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000083 


;  007100 


.011083 


SuooeMiTe 

permiment 

set 


Inck. 


.000088 


.002967 


Bemarks. 


Initial  load. 


ElasticUniit. 


.004100 


.004888 


TTltlmate  atrength. 


Broke  suddenly  under  the  maximum  load. 


General  summary, « 

Tensile  fltrength  per  square  inch  of  orisnnal  section pounds..    08,480 

Elastic  limit  per  square  inch  of  original  section do 66,000 

Elongation  per  inch  after  rupture..  inch..    0.0933 

Elongation  per  inch  under  strain  at  elaatio  limit do 001567 

Bednction  in  diameter  at  point  of  rupture do 034 

Bednotlon  in  area  after  rupture,  per  centum  of  original  section 11.8 

Position  of  rupture ".85  from  middle  of  stem 

Character  of  broken  surface,  fine  granular,  radiating  from  a  dull  spot  at  the  circumference.    Fine  snr- 

Ikce  cracks  along  the  stem. 
Elongation  of  inch  sections ".09  ('Ml  fraclnred  section).  .08 
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TESTS  OF  IBON  AND  STEEL. 

No.  415. 

Tension  Test. 
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Marks  on  bar,  i^jSi 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 

per  ineh. 

SoocenlTe 
eloDgation 
perlnoh. 

Pennanent 
set. 

SaoflasdTe 

permanent 

aet. 

.-^ 

ToteL 

Per  sqaare 

PowndM. 

260 
1.250 
2.500 
8.750 
6,000 
6.250 
7.500 
8.760 
10.000 
10.250 
10,600 
10,750 
11.000 
11,250 
11.600 
11.750 
12.000 
12,260 
12,600 
12,750 
13,000 
13.250 
13.600 
18.750 
14.000 
14,260 
14,600 
14,750 
15,000 
16,2.>0 
16,500 
15.750 
16,000 
16.250 
16.600 
16,750 
17,000 
17,260 
17,600 
18.000 
18,500 
19,000 
19.600 
20.000 
20,600 
21,000 
21.600 
22.000 
23,500 
23,000 
28,400 

Pwndi 
1,000 
6,000 
10.000 
15,000 
20,000 
25,000 
80,000 
85.000 
40,000 
41.000 
42^000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49.000 
50.000 
61,000 
62,000 
63,000 
64,000 
55.000 
56,000 
67,000 
66.000 
6P.00O 
60.000 
61,000 
62,000 
63,000 
64.000 
65,000 
66.000 
07,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
83.000 
84,000 
86,000 
88,000 
00.000 
02,000 
83,600 

0. 

.000188 
000267 
.000183 
.000600 
.000767 
.000033 
.001033 
.001238 
.001267 
.001300 
.001388 
.001367 
.001400 
.001400 
.001433 
.001467 
.001600 
.001600 
.091783 
.001867 
.002588 
.004700 
.009138 
.006600 
.007267 
.008333 
.009067 
.010367 
.011100 
.011767 
.012038 
.014167 
.015100 
.016867 
.010067 
.018400 
.019500 
.021138 
.022000 
.025667 
.030000 
.033000 
.036400 
.040267 
.044667 
.CSOOOO 
.058338 
.060000 
.091000 
,1207 

IfUk. 

0. 

.000188 
.000184 
.000166 
.000167 
.000167 
.000166 
.000100 
.000200 
.000034 
.000038 
.000038 
.000034 
.000038 

0. 

.000038 
.000034 
.000083 
.000100 
.000188 
.000184 
.000666 
.002167 
.001038 
.000867 
.000667 
.001066 
.000784 
.001800 
.000738 
.000607 
.001166 
.001234 
.000988 
.001267 
.000600 
.001433 
.001100 
.001633 
.001767 
.002767 
.004338 
.003000 
.003400 
.003r67 
.004400 
.005383 
.008838 
.010667 
.02-3000 
.0857 

IMh. 
0. 
0. 
0. 
0. 

.000038 

.000088 

ooooas 

.000083 
.000088 

iMk. 
0. 

Ihitialload. 
BastlolfaBtt. 

XntlmatoatrMgih. 

.....  ....... 

.000088 

.000068 



.000138 

.006160 

.006800 

.006097 

.006107 

.004807 

.012788 

.004066 

.018400 



.005607 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section ponnds..     96,600 

Elastic  limit  per  sqaare  inch  of  original  section do..,.      40,000 

Blongationperinon  after  rnptore inch...     0.1500 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001500 

Bedaction  in  diameter  at  point  of  raptare do 054 

Bedootion  in  are*  after  rapture,  per  centum  of  original  section 18.8 

Position  of  ropture ^ ".50  from  middle  of  stem 

Character  of  broken  sarfkoe,  grannlar,  radiating  from  a  dnll  spot  at  circamference.    Nameroas  sar. 

faee  cracks  along  the  stem. 
The  metal  at  the  dall  spot  resembles  a  finoture  along  a  gas  babble  imperfectly  welded. 
Blongation  of  inch  sections 'M8  (".20  fractnred  section),  ".12 
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No.  422. 


Tension  Teat 

12 

Marks,  b  » 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Length,  25''. 


AppUed  loads. 

Elongation 
I>er  inch. 

Sacoesslve 
eloneation 
per  inch. 

Permanent 

set. 

Saccesaivo 

permanent 

sot. 

Hemarks. 

Total. 

Ptit  square 
incli. 

PouncU. 

Poundt. 

IneJL 

Inch. 

Inch, 

Inch. 

m 

GOO 

0. 

0. 

0. 

0. 

Initial  load. 

1,000 
2.000 
3,000 

1.000 
2.000 
3,000 

.000012 

.000012 

0. 

.009056 

.000044 

0. 

.000116 

.000060 

0. 



4.000 

4,000 

.  000176 

.000060 

0. 

5.000 

5,000 

.000216 

.000040 

.000004 

.000004 

6,000 

6,000 

. 000280 

.000064 

.000008 

.000004 

7,000 

7,000 

.  000324 

.000044 

.000012 

.000004 

8,000 

8.000 

.000388 

.000061 

.000020 

.000008 

0.000 

9,000 

.000444 

.  000050 

.000030 

.000016 

30.000 

10.000 

.000504 

.000060 

.000040 

.000004 

11,000 

11.000  • 

.000564 

.000060 

.000048 

.000008 

12,000 

12.000 

.000632 

.  000068 

. 000052 
.000d76 

.000004 

13,000 

13,000 

.000690 

. 000064 

.000024 

14.000 

14,000 

.000772 

.000070 

.000088 

.  000012 

15,000 

15. 000 

.000844 

.000072 

.  000112 

.000024 

16,000 

16.000 

.000928 

.  000084 

. 000124 

.000012 

17,000 

17.000 

,001020 

.000092 

.000152 

.000028 

18,000 

18. 000 

.  001U2 

.000092 

.000168 

.000030 

19,000 

19, 000 

. 001200 

.000088 

. 000208 

.000020 

2t».  000 

20,000 

.001206 

.000096 

.  000244  . 

. 000036 

21. 000 

21,000 

.  001408 

.  000112 

.000288 

.000044 

22,000 

22.000 

.001532 

.  000124 

.f 00304 

.000076 

23.000 

23, 000 

.001688 

.  000156 

.000440 

.000076 

24,000 

24, 000 

.001864 

.  000170 

. 000540 

.  000100 

25, 000 

25,000 

TTltiinato  strength. 



General  summary. 

specific  gravity 7.2394 

Hardnoaa 15.82 

Tensile  strength  per  square  inch  of  original  section pounds..    25.000 

Elastic  limit  per  square  inch  of  original  section not  well  defined 

Position  of  rapture 9"  from  neck 

Character  of  broken  sar£fico grannlar.  mottled 

Sustained  the^ maximum  load  ^  minute,  then  fractured. 
S.  Ex.  36 30 
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TESTS   OP   IRON   AND   STEEL. 

No.  423. 

Tension  Test. 


12 


Marks  on  bar,  b  r 

Diameter,  l'M2y. 

Sectional  area,  1  square  inch. 

Length,  25". 


AppUed  loads. 

1 

Elongation 
per  inob. 

SacceMive 
elongation 
por  inch. 

Permanent. 

set. 

Sacccsaivo 
act. 

Total. 

Per  equQro 
inch. 

Itcmarks. 

i 

Pounds, 

Pounds, 

Inch. 

Ineh, 

Inch. 

Inch. 

600 

500 

0. 

0. 

0. 

0. 

Initial  loail. 

1,000 
2,000 
3,000 
4.000 
6,000 
0,000 

1,000 
3,000 
3,000 
4,000 
5,000 
6,000 

.000012 

.000012 

0. 

.000048 

.OOU03G 

0. 

.000!  12 

.00C004 

0. 

.  OOUiS'i 

. 000010 

0. 

. 000204 

.000052 

0. 

.  000-260 

.000056 

.000004 

'"'.'oooooi'* 

7,000 

7,000 

.  01<0316 

.000050 

.000008 

. 000004 

8,000 

8,000 

.000350 

.000040 

.000012 

.000004 

0,000 

0,000 

.000432 

.000070 

.000020 

.  000008 

10,000 

10,000 

.000488 

.000050 

.  000036 

. UOOOIO 

• 

11,000 

11,000 

.000552 

.OOOWU 

.  000010 

. COOOOl 

12,000 

12,000 

.  OO0G08 

.000050 

.  000052 

.0^0012 

13.000 

13,000 

.000680 

. 000072 

.0000«4 

.000012 

14,000 

14,000 

.000752 

.000072 

.  ooroso 

1       .  000016 

15»000 

15,000 

.000828 

.000070 

.000088 

1      .000008 

18,000 

16,000 

.000896 

. 000068 

*     .000116 

.000028 

17,000 

17,000 

.000988 

.000092 

.0t)0j*24 

.000008 

18,000 

18,000 

.  001072 

.000084 

.000100 

,       .  0000.36 

19,000 

19,000 

.001100 

.000088 

.  000188 

'      . 000028 

20,000 

20,000 

.001248 

.000088 

.  000J12 

1      . OOG024 

21,000 

21,000 

.001360 

.000112 

.  000204 

.  000052 

22,000 

22,000 

.  001480 

.000120 

. 000324 

.000000 

23,000 

23.000 

.001608 

.000128 

.  000368 

.  000044 

24,000 

24,000 

.001748 

.000140 

.000440 

.000072 

26,000 

25.000 

.G02004 

.000256 

.000040 

;      .  000200 

26,000 

26,000 

.002232 

.000228 

.000800 

,      .  003160 

20^070 

26,970 

UlUmate  strenfitli. 

1 

General  summary. 

Tensile  atrength  per  sqoAro  inch  of  original  aoction I»oundi«..  26,970 

Elastic  limit  per  square  inch  of  original  section liounds . .  not  well  deflneil 

Position  of  rapture 9".70  from  neck 

Character  of  broken  surface coane  granular,  mottled 


TESTS   OF   IRON   AND   STEEL. 

No.  412. 

Compression  Test, 
Marks  od  bar,  b  It 

Length,  12". 

Diameter,  l'M29. 

Sectional  area,  1  sqaare  inch. 
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Applied  loikiB. 



Compree- 
Bion 

SuoceselTo 

'   oonipree- 

sion 

Permanent 
set. 

1  Sncoessive 
1  permanent 

Remarks. 

Totol. 

Per  sqnara 

iOCli. 

per  inch. 

'  per  inch. 

■et. 

Pounds, 

Pound*. 

Inch. 

Inch, 

Inch. 

Inch. 

1,000 

1.000 

0. 

0. 

0. 

0. 

Initial  load. 

2.000 

a,  000 

4.000 
ft.  000 

2,000 
3.000 
4.000 

r>,  000 

.000050 

.000050 

0. 

.000090 
.000140 

1      .000040 
i      .000050 

0. 
0. 

1 

, 

".'.'.    '"'"*" 

.000180 

.000040 

.000010 

'".ooooio" 

(sOOO 

6.000 

.000220 

.000040 

.  ooooio 

0.                                                              1 

7.000 

7.000 

.000270 

.000050 

.000020 

.000010    ' 

K.00O 

f.OOO 

.000310 

.000040 

.000020 

i  0.         : 

0,000 

o.ooo 

.000360 

.000050 

.000020 

0. 

10,000 

10,000 

.000410 

.000050 

.000030 

.000010    1 

11.000 

11.000 

.000470 

.000060 

.000040 

.000010    1 

12.000 

12,000 

.000510 

. 000040 

.000050 

.OOOOIO    1                                                ' 

1,1.000 

13.000 

.000570 

.OM060 

.000060 

.000010    ,                                                 1 

n.ooo 

14,000 

.000610 

.000040 

.000070 

.000010                                                    1 

15,000 

15,000 

.000670 

.000060 

.000080 

.000010    * 

10.000 

16,000 

.000710 

.000040 

.OJHWOO 

.toooio   1 

17.0WI 

17. 0W» 

.  00«/770 

.000060 

'  .000090 

0. 

18.000 

18,000 

.000820 

.OU0050 

.000100 

.000010 

lO.OOO 

lO.OOO 

.000870 

.0(H>«)50 

.000110 

.000010    ! 

2O.n0O 

20,000 

.000030 

.000060 

.o(Nn2o 

.000010    , 

•J  1,000 

21.000 

. OOIOIO 

.000080 

.  000120 

0.                 1 

22,000 

22,000 

.001060 

'      . 000060 

.000140 

.000020  ; 

23,000 

23.000 

.001120 

•ooooeo 

.000170 

. C00030 

24.000 

24.000 

.001100 

. OOC070 

.000  ISO 

. OOOOIO                                                    , 

2."».  JWO 

2.->,  000 

.oor^4o 

!      . 000050 

.  000100 

.000010                                                    t 

21,000 

26.0»0 

.001320 

.000080 

.000220 

.OOOOJO    , 

27,000 

27,00<» 

.001410 

.000090 

.  Of 0240 

.  000020 

2H.  000 

28.000 

.001400 

.0C0080 

.  000280 

.  0000 10      Perceptiblo  deflection. 

20.000 

20,000 

. 001580 

. 000000 

.000330 

.000050                                                    ' 

:i0.  (HH) 

30,000 

.001680 

.OUOIOO 

.00U400 

.000070 

31.000 

31.000 

.00  If  50 

.000170 

.000400 

.000090    i                                                1 

32,000 

32,000 

-001970 

. 000120 

.000580 

.000090 

33.000 

33.0(0 

.002180 

. 000210 

. C007iO 

,      . 000140 

34,000 

34.0.0 

. 002440 

.  000260 

.000920 

.000200 

35.000 

35.000 

.002780 

.000340 

.001210 

.000290 

30.000 

36,000 

.003180 

.(IO0400 

.  001570 

.000360 

37,000 

37,000 

.003580 

,      .  00040II 

.001910 

. 000340 

38,000 

38.000 

.  00.19rO 

i      .000400 

.002280 

.000.170    . 

30,000 

30,  COO 

.004530 

•      .(XWoSO 

.  002760 

t      .000480 

40.000 

40.000 

.005210 

.000680 

.003870 

!      .000610    1 

40^900 

40.080 

Ultimate  strength. 

1 

1 
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TESTS   OF   IRON    AND   BTEEX. 
No.  413. 


12 


CompresBion  Test 


Marks  ou  bar,  b  k 

Length;  12''.  ^ 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 


Applied  loads. 

Comprea- 

aionper 

iDCh. 

Inch, 

Sncceasive 
comprea- 

Inch. 

Permanent 
set 

Inch, 

Sacceaaivo 

p«7nnanont 

aet. 

Kemarks. 

TotAl. 

Persqaare 
inch. 

Pound$. 

Pound: 

Iwik. 

1,000 

1,000 

0. 

0. 

0. 

0. 

Initialload. 

2,000 
3.000 

2,000 
3.000 

.000050 
.000100 

.OOOOuO 
.000050 

0. 

0. 

4,000 

4.000 

.000140 

.000040 

0. 

5,000 

6,000 

.  000180 

.000040 

0. 



C,000 
7,000 

0.000 
7.000 

.000230 
.000280 

.000050 
.000050 

0. 
.000010 

*"'.*.6666i6'" 

H,000 

8,«00 

.000380 

.000050 

.000020 

.000010 

0,000 

0.000 

.000380 

.000050 

.000020 

0. 

, 

10,000 

10. 000 

.000430 

.000050 

.000030 

.000010 

[ 

11,000 

11.000 

.000480 

.000050 

.000030 

0. 

12,000 

12.000 

.  OOO-ISO 

.000050 

.000040 

.000010 

. 

13, 000 

13,000 

.000000 

.000070 

.00004(r 

0. 

14.000 

14,000 

.0006.\0 

.000050 

.000050 

.000010 

15,000 

15,000 

.000700 

.  000050 

.000070 

.000020 

10,000 

18,000 

.000770 

.000070 

.000080 

.000010 

17, 01)0 

17.000 

.000830 

.000000 

.  000080 

0. 

I 

18,000 

18,100 

.000870 

. 000040 

.000090 

.000010 

19.000 

19,000 

.  000040 

. 000070 

.000090 

0. 

20. 000 

20,000 

.001010 

.  000070 

.  000100 

.000010 

1 

2l,0.K) 

21,000 

.001080 

.  010070 

.000110 

.000010 

22, 000 

22, 000 

.001140 

.  000060 

.  000120 

.000010 

1 

23,  (KM) 

23,000 

.001200 

.000060 

.  000140 

.000020 

24,000 

24,000 

.  001280 

.000080 

.000160 

.000020 

2.-),  000 

25.000 

.001300 

.  000070 

.000180 

.000020 

26, 000 

20,000 

.  001430 

.000080 

.000200 

.000020 

27,000 

27.000 

.001520 

.000090 

.000230 

.000030 

1 

28.000 

28,000 

.001590 

.000070 

.000200 

.000030 

' 

20,  OUO 

•JO.OOO 

. 001680 

.000090 

.000290 

.000030 

30,000 

30,  000 

.001780 

.  000100 

.000330 

.  000040 

31,000 

31,000 

.  001870 

.000090 

.000300 

.000060 

•                           1 

32. 000 

32. 000 

.002000 

.  000130 

.000460 

.000070 

33.000 

83.000 

.002180 

.  000130 

.000530 

.000070 

34,000 

34,  OUO 

.002200 

.000180 

.  000630 

.000100 

] 

35.000 

35,000 

.  002480 

.000100 

.  000770 

.000140 

'  Pcrocptiblo  deflection.    ; 

30.000 

30.000 

.002680 

.  000200 

.000800 

.000120 

37,000 

37,000 

.002880 

.000200 

.001050 

.000160 

88,000 

88,000 

.  003120 

. 000240 

.001270 

.000220 

1 

30.000 

30,000 

.003400 

.  000280 

.001480 

.000210 

1 

40,000 

40,000 

. 003710 

.000310 

.001720 

.000240 

52,000 

52,060 

Ultimate  strength. 
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Marks, 'Vit''' 


^ee^/l  Numbers,  j  DUmcter. 


622  { 


Sectional 
area. 


Tensile  strongtb. 


Total. 


Per  saoare 
incii. 


A  ppcarnncc  of  fracture. 


Ineket. 
1.120 
1.129 
1.129 


\Sq\uire  inch. ;  Pounds.  :  Poundt. 

;              1.00    ,    33,400  .33.400 

i              l.UO    ;    33,080  33,080 

1.00         32,340    ;  32,340 

I  I  I 


I 


(Joarso  c^nolar. 
Coarse  ^nttnular. 
Coarse  granalar. 


*  nardness,  15.91 ;  speciflc  gravity,  7. 3113. 


No,  627. 


Marks, 


12"  OIK 
KR 
iro.4. 

Diameter,  l'M20. 

Sectional  area,  1  sqaaro  incb. 


This  specimen  has  in  its  stem  a  piece  of  a  wroaght-iron  cuaplet  re- 
ducing the  sectional  area  of  the  cast  iron  at  this  place  20  per  cent. 

At  1,000  pounds  tension  snapping  sounds  were  heard  and  the  cast 
and  wronght  iron  began  to  separate. 

Tensile  strength,  14,200  pounds. 

Fracture  occurred  6^"  from  the  neck,  at  the  wrouglit  iron.  The  cast 
iron  had  a  granular  appearance. 
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No.  422. 


Tension  Test 

12 

Marks,  b^r 

Diameter,  l'M29. 
Sectionararea,  1  square  inch. 
Length,  25''. 


AppHed  loads. 

Sacoessiye 

Permanent 
set. 

Saocesslvo 

Elongation 
per  inch. 

eloDffation 
per  inch. 

permanent 
set. 

Hemarks. 

Total. 

Pot  sqaare 

PwLndi. 

Pound$. 

Inch, 

Inch. 

Inch. 

Inch, 

GOO 

oOO 

0. 

0. 

0. 

0. 

Initial  load. 

1,000 

1,000 
2,000 
3,000 
4,000 

.000012 

.000012 

0. 

2,000 
3.000 
4,000 

.00U056 

.000044 

0. 

. 000116 

.000060 

0. 

.  000176 

.000060 

0. 

5,000 

5,000 

.000216 

.000040 

.000004 

.000004 

6,000 

6,000 

. 000280 

.000064 

.000008 

.000004 

7,000 

7.000 

.000324 

.000044 

.000012 

.000004 

8.000 

8,000 

.000388 

.000061 

.000020 

.  000008 

0,000 

0.000 

.000444 

.000056 

.000030 

.  000010 

10.000 

10,000 

.000504 

.000060 

.000040 

.000004 

11,000 

11,000  • 

.00050* 

.000060 

.000048 

.000008 

12,000 

12.000 

.000632 

.000068 

.000052 

.oood^o 

.000004 

13,000 

13,000 

.000686 

.000064 

.  000024 

14.000 

14,000 

.000772 

.  000076 

.000088 

.  000012 

15,000 

15.000 

.000844 

.000072 

. 000112 

.000024 

16.000 

16.000 

.000928 

.000084 

. 000124 

. 000012 

17,000 

17,000 

.  001020 

.000092 

. 000152 

.000028 

18.000 

18,000 

.001112 

.000092 

. 000188 

.000036 

19,000 

19,  OOO 

. 001200 

.000088 

. 000208 

.000020 

20, 000 

20,  000 

.001206 

.000096 

. 000244  . 

.000036 

21. 000 

21,000 

.001408 

.  000112 

.000288 

.000044 

22,000 

22,000 

.GO 1532 

.  000124 

.r00304 

. 000076 

23, 000 

23,  000 

.001683 

.  000156 

.  000440 

. 000076 

24,000 

24, 000 

.001864 

.000170 

. 000540 

.000100 

25,000 

25,000 

Ultimate  strength. 



" 

General  summary. 

Specific  gravity 7.2394 

Hardness 15.82 

Tensile  strength  per  sq uaro  inch  of  oriffinal  section ponnds . .    25, 000 

JSlaatio  limit  per  sqnaro  inch  of  original  section not  well  defined 

Position  of  raptnre 9"ftomneck 

Character  of  broken  sarfftco granular,  mottled 

Sustained  th^maxiinum  load  ^  minute,  then  fractured. 
S.  Ex.  36 30 
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TESTS   OP   IRON   AND    STEEL. 
No.  423. 


Tm^ion  Test. 


12 


Marks  ou  bar,  br 

Diameter,  l'M2D. 

Sectional  area,  1  square  inch. 

Length,  26". 


AppUed  loads.       ' 

1 

1 

1 

Elongation 
per  inch. 

Socceealve 
elongation 
per  Inch. 

Permanent 
set. 

Sncccaalvo  | 

Total. 

Per  aquaro 
inch. 

permanent  i 
^    set.       i 

Pounds, 

Pounds. 

Inch. 

Inch. 

Inch. 

•      ! 
Inch. 

600 

500 

0. 

0. 

0. 

0. 

1.000 
2.000 
3,000 
4.000 
6,000 
S.000 

1,000 
3,000 
3,000 
4,000 
S.000 
6,000 

.000012 

.000012 

0. 

.000048 

.  00U03G 

0. 

.000!  12 

.00C0G4 

0. 

.000152 

0. 

.000204 

.000052 

0. 

.000260 

.000056 

.000004 

.000004 

7^000 

7,000 

.  01<0316 

.000056 

. 000008 

;      .  000004 

8,000 

8,000 

.000856 

.000040 

.000012 

1      .000004 

0,000 

U,000 

.000432 

.000070 

.000020 

'      .000008    ' 

10.000 

10. 000 

.000488 

. 000056 

.  0000J6 

.  (H}0016 

11,000 

11,000 

.000552 

.000004 

.U00U40 

. GOOOOl 

12,000 

12,000 

.  0000(>8 

.OOOObti 

.  000052 

.000012 

13,000 

13.000 

.000080 

. 000072 

.  eoooHi 

.000012 

14.000 

14,000 

.  00075'i 

.000072 

.  00(:08i) 

1      .000016    ' 

15»000 

13,000 

.000828 

.000070 

.000088 

1      .000008 

10,000 

10,000 

.000880 

.000068 

.000116 

.  000028 

17.000 

17, 000 

.000088 

.U00092 

.0i»0i24 

. 000008 

18,000 

18,000 

. 001072 

.000084 

.000160 

.  000036 

10.000 

10,000 

.001100 

.000088 

.000188 

'      .  000028 

20.000 

20.000 

.001248 

.000088 

.  000:^12 

1      .  000024 

21.000 

21,000 

.001360 

.000112 

.000204 

.  000052 

22.000 

22,000 

.001480 

.000120 

.000324 

.000060 

23.000 

23,000 

.  091608 

.000128 

. 0U0368 

.  000044 

24.000 

24,000 

.001748 

.000140 

. 000440 

.000072 

25.000 

25,000 

.C02004 

.000250 

.000640 

.000200 

20.000 

20.000 

.002232 

.000228 

.000800 

;      .  003160 

26^070 

20,970 

1 

1 

Hcmarks. 


Initial  load. 


UlUmalo  BtriMiftth. 


General  summary. 


Tenaile  strength  per  sqoaro  inch  of  original  section IMundA..  26,970 

Elastic  limit  per  sqaare  inch  of  original  section pounds . .  not  well  defined 

Position  of  rapture 9''.70  from  neck 

Character  of  broken  surface coane  granular,  mottled 
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CompresHon  Test. 

12 

Marks  od  bar,  b  it 

Lengtb,  12". 

Diameter,  rM29. 

Sectional  area,  1  square  inch. 


Applied  loads. 


Total. 


Comprea- 
I       sion 
Persaaarel   per  inch, 
incli. 


Poundt.  I 
3,000  ' 
'  2,000  I 
!  3.  OIK)  I 
•  4.00U  . 
I      !>.W0    . 

j     r..ooo 

7.000 

I       H.000 

I       0,000 

j     10,000 

11.000 

12,000 

1.1.000 

It,  000 

■     15.000 

,     10.000 

,     17.000 

I   18.000   : 
:9.ooo 

20.  000 

•J  1.000  ; 

22,000 
•J3.000 
24,000  . 
2:>,(KM) 
21,000 
27. 000 
2H,  000 

in.  000 
:io.  000  , 

31. 000 
.  32,000 
33,000 
84,000 
35,000 
36.000  , 
37,000 

38.000  ; 

30,000    , 
:     40. 000 
49^080    I 


PouiuU. 
1.000 
2,000 
3,000 
4.000 
.1, 000 
0,000 
7,000 
t>,000 
!i,0UO 
10.000 
11,000 
12,000 
13.000 
14,000 
15.000 
10, 000 
17,000 
18,000 
10.000 
20,000 
21.000 
22,000 
23,000 
24,000 
2.\  000 
26,0«0 
27.000 
28,000 
29, 000 
30.000 
31,000 
32.000 
.t3. 0(0 
34.0.0 
35,000 
36.000 
37,000 
38.000 
30.  COO 
40.000 
49,980 


]  SuoceaaiTo  I  1  c»«*wi.»««* 

'    oompraa-    PormaDont  r°*^°****^! 
!       Son       '        ilJt!^       !  pe"°ttnent 

'  per  inch. 


Inch. 
0. 
.000050 
.000090 
.  000140 
.000180 
.000220 
.000270 
.000310 
.(KH»60 
.000410 
.000470 
.000510 
.000570 
.  O0O6IO 
.000670 
.000710 
. O0U77O 
.  000820 
.000870 
.000930 
.  OOIOIU 
.001060 
.001120 
.001190 
.001.240 
.001320 
.001410 
.001400 
.  OOI.'jAO 
.001680 
.001^50 
.001970 
.002180 
.002440 
.002780 
.003180 
.003580 
. 0039r0 
. 004530 
.005210 


set. 


Inch. 
0. 
.000050 
.000040 
.000050 
.000040 
.000040 
.000050 
.000040 
.000050 
.000050 
.OUOOOO 
.OUOOM 
.0«0060 
.000040 
.000060 
.000040 
.(K)0060 
.000050 
.  000050 
.000060 
.000080 
.000050 
.Ol)00€0 
. 00C070 
.000050 
.000080 
.000090 
. Of 0060 
.(K)OO0O 
.OUOIOO 
.000170 
.  000120 
".000210 
. 000260 
. 000340 
.000400 
. 000400 
.000400 
.000550 
.000680 


Inch, 


.000010 
.000010 
.000020 
. 000020 
.000020 
.  000030 
.000040 
.000050 
.000060 
.000070 
.000080 
.000000 
.000090 
.000100 
.000110 
.0<M)I20 
.  000120 
.000140 
.  000170 
.000160 
. OOOIOO 
.  000220 
. OC0240 
.  0002KO 
.  000.330 
.000400 
.000400 
.000580 
.  C007-JO 
.000920 
.001210 
.001570 
.001910 


Inch, 


.  002760 
.003370 


.000010 

0. 
.000010 

0. 

0. 
.000010 
.000010 
.000010 
.000010 
.000010 
.000010 
.000010 

0. 
.000010 
.000010 
.000010 

0. 
.000020 
.  0000.30 
.000010 
.000010 
.000030 
.000020 

.ooooto 

.000050 

.  0000 ;o 

.000090 
.000090 
.000140 
.000200 
.000290 
.000360 
.000340 
.000370 
.000480 
.000610 


Remarks. 


Initial  load. 


Perceptiblo  deflection. 


Ultimate  strength. 
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TB8T8   OP   IKON   AND   STEEL. 

No.  413. 

Compression  Tent 


Marks  ou  bar,  b  k 

Length,'  12".  ^. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 


Applied  loads. 

Compres- 
sion per 
inch. 

Inch, 

Saccesgive 
compres- 
sion per 
Incfi. 

Inch. 

Permanent 
sot 

Inch. 

Saccessivo 

permanent 

set. 

Remarks. 

Total. 

Persqaare 
incli. 

Poundt. 

Pound: 

Inch, 

1,000 

1,000 

0, 

0. 

0. 

0. 

IniUal  load. 

2,000 
3,000 
4,000 
5,000 
G,  OUO 
7,000 

2,000 
3,000 
4.000 
5,000 
0,000 
7,000 

.000050 
.000100 
.000140 
.000180 
.000230 
.000280 

.000050 
.000050 
.000040 
.000040 
.000050 
.000050 

0. 
0. 

0. 

0. 
0. 
.000010 



".'.666616*' 

8,000 

t<,fOO 

.000330 

.000050 

.000020 

.000010 

9,000 

9.000 

.00U380 

.0000.50 

.000020 

0. 

10,000 

10,000 

.000430 

.000050 

.000030 

.000010 

11,000 

11,000 

.000480 

.000050 

.000030 

0. 

12,000 

12,000 

.  000530 

.000050 

.000040 

.000010 

. 

13,000 

13,000 

.000000 

.000070 

.00004(r 

0. 

14,000 

14,000 

.000650 

.000030 

.000030 

.000010 

15,000 

15,000 

.  000700 

.000050 

.000070 

.000020 

10,000 

16,000 

.000770 

.000070 

.000080 

.000010 

17, 000 

17,000 

.000830 

.000060 

.000080 

0. 

18,000 

18,100 

.000870 

.  000040 

.0U0090 

.000010 

19,000 

19.000 

.  000940 

.00007P 

. 000000 

0. 

20, 000 

20.000 

.001010 

.  000070 

.  000100 

.000010 

21.0i)0 

21,000 

.001080 

.  0U0070 

.000110 

.000010 

22,000 

22. 000 

.001140 

.000060 

.000120 

.000010 

* 

23,  \m 

23,000 

.001200 

.000060 

.  000140 

.000020 

24, 000 

24, 000 

.  001280 

.000080 

.000160 

.000020 

2o,  000 

25, 000 

.001350 

.000070 

.000180 

.000020 

26,000 

20, 000 

.  001430 

.000080 

.000200 

.000020 

27,0(K) 

27,000 

.001620 

.000090 

.000230 

.000030 

28,000 

28,000 

. 001590 

.000070 

.000260 

.000030 

29,000 

29,000 

.001680 

.000090 

.000290 

.000030 

' 

30,000 

30, 000 

.001780 

.000100 

.000330 

.000040 

31,000 

31,000 

.001870 

.000090 

.000300 

.000000 

i 

32,000 

3J,  OOO 

.  002000 

.  000130 

.000460 

.000070 

33.000 

33,000 

.  002180 

. 000130 

.000530 

.  000070 

34,000 

34,000 

.002290 

.000160 

.000630 

.000100 

3.-),  000 

;tt.ooo 

,  002480 

.000190 

.000770 

..  000140 

'  Perceptible  deflection.    , 

30.000 

36,000 

.002080 

.  000200 

.000690 

.  000120 

37, 000 

37,000 

.002880 

.000200 

.001050 

.  000160 

88,000 

38,000 

.008120 

. 000240 

.001270 

.000220 

39.000 

39.000 

.003400 

.000280 

.  001480 

.000210 

i 

40,000 

40,000 

.  003710 

.000310 

.  001720 

.000240 

52.900 

52,060 

UKimate  strength. 

i 

J^  ^  OdnS"^  Jt^OTZ^.J^^Xz^^^C 


iTIfzzz^z  ^G  J^'rtp 


;  Ex  36491 
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TESTS   OF   IRON  AND   STEEL. 

No.  811. 

Tension  Tests. 


Marks,  8  a 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 


AppUed  loads. 

Bloninttioii 
per  inch. 

Sacoessiye 
elonntion 
perinch. 

Permanent 
aet 

SocoessiTe 

permanent 

set 

Total. 

Per  square 
inch. 

Bemario. 

Poufida. 
250 
600 
750 
1,000 
1,250 
1,500 
1,750 
2,000 
2,250 
2,600 
2,750 
8,000 
8,260 
8,600 
8,760 
4,000 
4,250 
4,500 
4,760 

6^250 
6.500 
6^750 
6.000 
6,260 
7.785 

Poundt. 
1,000 
2,000 
8,000 
4.000 
6,000 
6,000 
7.000 
8.000 
9.000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22.000 
28,000 
24,000 
25,000 
80,940 

Inch, 

0. 

0. 

.000100 
.000150 
.000200 
.000250 
.000250 
.000400 
.000460 
.000500 
.000550 
.000650 
.000700 
.000900 
.001056 
.601200 
.001450 
.001700 
.001950 
.002150 
.00*2500 
.002950 
.003250 
.003650 
.004000 

Inch. 
0. 

Inch. 
0. 

Inch. 
0. 

Initial  loAd. 

.oootoo 

.000060 
.000050 
.000066 
0. 

.000160 
.000050 
.000050 
.OOOOoO 
.000100 
.000050 
.000200 
.000150 
.000160 
.000250 
.000250 
.000250 
.000200 
.000350 
.000460 
.000300 
.000400 
.000360 

0. 

0. 

.000660 

.000850 

.001160 

.000600 

.002500 

.001350 

General  summary. 

TflBflUe  strength  per  aqnaivineli  of  original  aeotioit ponnda. 

Position  of  roptare " J  from  middli 

Ciiaraoter  of  broken  sorfkoe 


TESTS    OF   IRON   AND   STEEL. 
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No.  812. 
ks,  8  b 
aeter,  ''.664. 
Lonal  area,  .25  sqaare  inch. 


pUed  loads. 

Elonntion 
permch. 

f 

SucoeMive 
elongation 
per  Inch. 

Permanent 
set. 

SncoessiTe 

permanent 

set. 

Semarks. 

l. 

PersqoAre 
inch. 

0 
0 

Pounds. 

1,000 

2,000 

8,000 

4,000 

6^000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12.000 

18.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20, 000 

21,000 

22,000 

23,000 

24,000 

25,000 

83,460 

JmA. 
0. 

.000100 
.000160 
.000250 
.000300 
.000350 
.000400 
.000450 
.000500 
.000550 
.000600 
.000650 
.000750 
.000850 
.0U0960 
.001050 
.001250 
.001450 
.001000 
.002000 
.002150 
.002500 
.002750 
.003250 
.003600 

Inch, 
0. 

.000100 
.000050 
.000100 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.00005^ 
.000100 
.000100 
.000100 
.000100 

.ooo;oo 

.000200 
.000160 
.000400 
.000150 
.000350 
.000350 
.000500 
.000360 

Inch. 
0. 

IncK 
0. 

InltUdload. 
Tensile  strength. 

0 

f) 

0 

0 

.000050 

.000050 

r> 

0 

0 

0 
0 

000060 

0. 

(t 

r) 

0 

0 

1) 

000300 

.000250 

0 

f) 

n 

0 
0 

.000950 

.000660 

0 

n 

0 

0 

.002150 

.001800  . 

General  eummary, 

trenfEth  per  sqaare  inch  of  original  section ....pomids..    88,460 

>f  mptiire at  middle  of  stem 

r  of  broken  svrlkoe granular 
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TESTS   OT  IRON  AND   STEEL. 
No.  813. 


Marks,  11  a 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

Blungation 
perbich. 

SDCoesaive 

eloneatioii 

perlnch. 

Permanent 
set. 

Soooessiye 

permanent 

set. 

TotaL 

Per  square 
Inch. 

Bemarks. 

FounU, 
260 
600 

750 
1.000 
1,260 
1,600 
1,760 
2,000 
2,260 
2,600 
2,750 
8,000 
8,260 
8,600 
8,760 
4,000 
4,260 
4,600 
4,750 
6.000 
6.240 

Poundf. 

1.000 

2,000 

8,000 

4,000 

6,000 

0.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

18,000 

17,000 

18,000 

19.000 

20,000 

20,900 

Inch, 
0. 

.000060 
.000150 
.000200 
.000250 
.000300 
.000360 

!000450 
.000550 
.000050 
.000850 
.001000 
.001200 
.001660 
.001900 
.002200 
.002700 
.003100 
.003860 

Inch, 
0. 
.000050 

!  000100 

.000050 
.000060 
.000050 
.000050 
.000050 
.000050 
.000100 
.000100 
.000200 
.000150 
.000200 
.000350 
.000350 
.000300 
.000500 
.000400 
.000750 

Inek, 
0. 

IfUK 

a 

Initial  losd. 

0. 

.000060 

.000060 

, 

.000700 

.OQpaeo 

.002650 

.001850 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds.. 

Position  of  raptare ".2froi 

Character  of  broken  snrfiEUje » gi 


TESTS  OF   IBON  AND   STEEL. 
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No.  814. 
ks,  11  b 
Deter,  ".664. 
ional  area,  .25  sqaare  inch. 


plied  loads. 

Soooewive 
eloneatlon 
perlnoh. 

Permanent 
set. 

Saooeesiye 

permanent 

set. 

Bemarks. 

L 

PersqoAre 
inck 

permoh. 

0 
0 

1,000 
2,000 
8,000 
4,000 
5,000 
8.000 
7.000 
8,000 
9,000 
10.000 
11,000 
12.000 
13,000 
14,000 
16,000 
18.000 
17.000 
18,000 
19.000 
20.000 
21,000 
22.000 
23.000 
24,000 
29.520 

InA. 
0. 
.000060 

.000100 
.000150 
•000200 
.000250 
.000800 
.000100 
.000450 
.000550 
.000000 
.000750 
.000650 
.001050 
.001250 
.001500 
.001000 
.001800 
.002050 
.002300 
.002000 
.002950 
.003200 
.003750 

InA. 
0. 

.000050 
.000060 
.000050 
.000050 
.000050 
.000050 
.000100 
.000050 
.000100 
.000050 
.000150 
.000100 
.000200 
.000200 
.000250 
.000100 
.000200 
.000250 
.000250 
.000300 
.000350 
.000250 
.000550 

IfUh. 

0. 

Inch. 
0. 

Initial  kMd. 

0 

0 

0 
0 

.000000 

.000000 

0 



0 

0 

0 
4> 

.000050 

'.000050 

10 

pO 

M) 

>0 
10 

.000650 

............ 

.000300 

lO 

M) 

lO 

.001100 

.000750 

K) 

M> 

N) 

.002300 

.001200 

General  eummary. 

(trenffth  per  square  inch  of  original  seotion « poonds..    29^690 

ofruptore ".4fronineok 

ir  of  broken  aarCsee granular 


CcZxS"^  JT*0^T.  ^0€i€/ 
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TESTS   OP   I  EON   AND   STEEL. 
No.  025. 


475 


«,       ,  12"  H  t  T 

Marks,      b  k 

No.  I 

Diameter,  1"  .129. 
Sectional  area,  1  square  iuch. 
Length,  20". 


Applied  loads. 

1 

Elonsation 
per  inch. 

IneJi, 

SncceMive 
elonf^ation 
per  inch. 

Inch. 

PermaneDt 
set. 

Inch. 

Successive 

pennaDent 

set. 

Eemarks. 

Total. 

Per  Bqaaro 
lucL. 

Poundt. 

Pounds. 

Itieh. 

Inltialload. 

1,000 

1,000 

0. 

•  0. 

0. 

0. 

2  000 

2  000 

000040 

.000040 

0. 

:{,ooo 

4,000 

1       .'V.OOO 

0,000 

7,000 

3,000 
4,000 
6,000 
0.000 
7,000 
8,000 
O.OOO 
10,000 
11,000 

.000090 

.000050 

0. 

000145 

000055 

0 



OOOlO-j 

.000050 

0. 

'.V.'.'.'.V.V.V. 

.000245 

.000050 

0. 

.000270 

.000025 

0. 

8,000 
,       9,000 
,    10,000 

!   11,000 

.000340 

.000070 

0. 

.000395 

.000055 

0. 

1 

.  0004C5 

.000070 

0. 

.  0005-15 

.000080 

.000010 

.ooooiu  1 

12.000 

12.000 

.000615 

.  000070 

.000015 

.000005    1 

13.000 

13,000 

. 000705 

. 000000 

.000030 

.000015 

14,000 

14,000 

.000785 

.000080 

.000045 

.000015 

15.000 

l.'i.OOO 

.000805 

.000081k 

.ooooor 

.  OOOOM 

.000005    1 

18,000 

16,000 

.000960 

.000090 

.000040    1 

17,900 

17,000 

.  001070 

.000110 

.000120 

.000030 

18.000 

18,000 

.  001190 

.000120 

.000170 

.000050 

19,000 

19.000 

.001315 

.000125 

.000220 

.000050    i 

20.000 

20,000 

.  001470 

.000155 

. 000285 

.000065    1 

21,000 

21,000 

.001645 

.000175 

.000385 

.000100 

22.000 

22,000 

.001800 

.000245 

. 000520 

.  0001.^5 

23,000 

•A  000 

,  002170 

.000280 

.000715 

.000195 

23.790 

23,790 

Tensile  strength. 



General  eummartf. 

Tensile  stroDgth  per  square  inch  of  original  section w... pounds..       23,790 

Position  of  rnptnro 5".0O  from  the  middle 

Cbancterof  Drokeii«iir£Me .^..^ ^ ^. coarse granoJa. 
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Marks  ou  bar,  mr 

Length,  12''. 

Diameter,  l'M29. 

Sectional  area^  1  square  inch. 


TESTS    OF   IRON   AND   STEEL. 

Ifo.  414. 

Compression  Test. 


AppUed  loads. 

Comprea- 

aion  per 

inoL 

Saoceaaive 

comprea- 

aion  per 

inch. 

Permanent 
aet. 

Saoceadve 

permanent 

set. 

TotoL 

PerBqoare 
inoh. 

Bemarka. 

Poundi, 

Poundi. 

Ineh, 

Ineh, 

Inch. 

Inch, 

1.000 

1.000 

0. 

0. 

0. 

0. 

InitiAl  load. 

2.000 
8,000 

2.000 
8.000 

.000070 
.000120 

.000070 
.000060 

0. 
.000010 

*"*.'oo66io'" 

4,000 

4.000 

.000170 

.000050 

.000010 

0. 

B,000 

6,000 

.000220 

.000050 

.000020 

.000010 

fl.000 

6,000 

.000270 

.000050 

.000030 

.000010 

7,000 

7,000 

.000820 

.000060 

.000040 

.000010 

8,000 

8,000 

.000880 

.000060 

.000050 

.000010 

0,090 

0,000 

.000430 

.000060 

.000050 

0. 

10,000 

10,000 

.000400 

.000060 

.000060 

.000010 

11,000 

11,000 

.000550 

.000060 

.000060 

0. 

12.000 

12,000 

.000620 

.000070 

.000070 

.000010 

13,000 

13,000 

.000670 

.000050 

.000070 

0. 

14,000 

14,000 

. 000720 

.000050 

.000080 

.000010 

15,000 

15,000 

.000770 

.000050 

.000080 

0. 

10.000 

16,000 

.000840 

.000070 

.000090 

.000010 

17,000 

17,000 

.000000 

.000060 

.000090 

0. 

18,000 

18,000 

.000970 

.000070 

.000100 

.000010 

19,000 

19,000 

.001020 

.000050 

.000100 

0. 

20,000 

20.000 

.001090 

.030070 

.000110 

.000010 

21,000 

21,000 

.  001170 

.000080 

.000110 

0. 

22,000 

22,000 

.001220 

.000050 

.  00i»130 

.000020 

23,000 

23,000 

.  001280 

.000060 

.000150  - 

.000020 

24.000 

24.000 

.001870 

. 0OOU90 

.  000160 

.  OOOOIO 

25.000 

25,000 

.  001450 

.000080 

.000170 

.000010 

26.000 

26.000 

.001510 

.0000^30 

.000190 

.  000020 

27,000 

27,000 

.001580 

.0001)70 

.000220 

.000030 

28.000 

28.000 

.001670 

.000090 

.000260 

.000040 

20.000 

20.000 

.001760 

.000090 

.000280 

.000020 

80.000 

80,000 

.001850 

.000090 

.  000310 

.000030 

81,000 

81,000 

.001940 

.000090 

.000360 

.000050 

82.000 

82,000 

.002060 

. 000120 

.000400 

.000040 

88.000 

83,000 

.002170 

.000110 

.000470 

.000070 

84.000 

84.000 

.002280 

.000110 

.  000520 

.000050 

85.000 

85,000 

.002410 

.000130 

.000610 

.000090 

86,000 

86,000 

.002560 

.000150 

.000690 

.000080 

87,000 

87,000 

.  002730 

.000170 

.  000820 

.  000130 

Perceptible  defleoti 

88,000 

88.000 

.002910 

.000180 

.000920 

.000100 

80.000 

89.000 

.003070 

.000160 

.001070 

.000150 

40.000 

40.000 

.003320 

.000250 

.001230 

.000160 

65.150 

Ultimate  atrength. 



General  summary, 

intimate  atrength  per  aqnare  Inch  of  original  aection poonda.. 

Manner  of  failure triple 


**      ,  ,  12"H&T 

Marks  on  bar,      b  r 

Length,  12". 

Diameter,  l".12a. 

Sectional  area,  1  square  inch. 


TESTS   OF   IRON    AND    STEEL. 

No.  491. 

Compression  Test. 
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Appneaioads.  Co.p..:  .  ^-^^^^^ 


Total 


Pounds. 

1,000 

2.000 

a,  000 

4.000 

S,000 

G.000 

7,000 

8,000 

0.000 

10,000 

11,000 

12,000 

13,000 

14,000 

13,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

20,000 

27,000 

28,000 

29,000 

30.000 

31,000 

32,000 

83,000 

34,000 

33,  Oi  0 

36,000 

37,000 

38,000 

39,000 

40, 000 


41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,  (HN) 
40,  OOO 
50,000 
51,000 
52, 000 
52,080 


Bemarks. 


Pounds, 

1,000 

2,000 

3,000 

4,000 

*    5,000 

6,000 

7,000 

KOOO 

0,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

10,000 

17,000 

1»,000 

19.000 

20,000 

21,000 

22.000 

23,000 

24, 000 

25, 000 

26,000 

27,000 

28,000 

■^0,000 

30, 000 

31,000 

32, 000 

33,000 

34,000 

35. 000 

30, 000 

37, 000 

38, 000 

:]»,  o(>o 

40,  000 


41,000 
42,  wo 
4.<,  OOO 
44,000 
45,000 
46. 000 

47,  (MM> 

48,  OIH) 

49,  000 

50,  WM) 
51,000 
52,  OOO 
5:»,  080 


Inch. 
0. 

.000070 
. OOOIOO 
.OOOIGO 
. 000 JIO 
.  000260 
.000310 
.0003GO 
.000410 
. 0004C0 
. 000510 
. C005CO 
.000010 
, 000670 
.000710 
. 000770 
.  OOOSL'O 
.  000890 
. 000970 
. 001030 
.001110 
.OOllbO 
. 001230 
.  001320 
.  001420 
.001520 
.001620 
.  001780 
.OOllKK) 
.  0020H0 
.  0(L'270 
.  O024f:0 
.  00i7^0 
.003 130 

.oimno 
.  0(»:{h<j0 
.uoijso 

.01H810 

.  oo.">j-jo 

.  0(J3GL0 


.  UOGO 
.0070 
.  00.^0 
.0090 
.  0100 
.0103 

.Olio 

.11113 
.0110 
.0IL»5 
.0130 
.0110 


Inch, 
0. 
.000070 
.000030 
. 000060 

.  oooo:o 

.000050 
.  000050 
.  (H)0030 
. 000030 
.000050 
.  OOOOoO 
.  000050 
.  000030 
. 000060 
. 000040 
.000060 
.000060 
.000060 
.  000080 
. OOOOOO 
.  000080 
. 000070 
. 000050 
.000090 
.000100 
. 000100 
.000100 

. oooico 

.  000120 

.  (K)oieo 

.000190 
.  OOU2*JO 
. 0U0J90 
. 000350 

.  <»oo3(;o 

.  WO'MO 

.0(:o}:jo 

.  (KW520 
.000410 
.  0<K)400 


. 000380 
.0010 
.0010 
.0010 
.0010 
.  0003 
.  0003 
.  00»)3 
.  0003 
.  0003 
.  0005 
.0010 


Inch. 

0. 

0. 

0. 

0. 

0. 
.000010 
. 000010 
.000010 
. 060010 
.000020 
.000030 
.000030 
.000040 
.000050 
.000070 
.000070 
.000080 
.000090 
.000110 
.000130 
.000160 
.000170 
.000180 
.000210 
.000260 
.000300 
.  0003GO 
.000440 
.  000540 
.000640 
.000800 
.000970 
.001200 
.001500 
.001810 
.  002160 
. 002340 
. 002990 
.003380 
.003720 


I  •• 


Inch. 


.000010 

0. 

0. 

0. 
.000010 
.000010 

0. 
.000010 
.000010 
.000020 

0. 
.000010 
.000010 
.000020 
.000020 
.000020 
. 000020 
.000010 
.000030 
.000050 
.000010 
.000060 
.000080 
.000100 
.000100 
.000160 
. 000170 
.000230 
.000300 
.000310 
.000350 
.000380 
.000450 
.  000390 

.  ooo:mo 
Deflection 

In  10". 
.02 
.03 
.03 
.04 
.04 
.04 
.05 
.05 
.00 
.07 
.08 
.U 


Initial  loatl. 


I  nUimuto  strengtb. 
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TESTS    OF   IRON    AND   STEEL. 


12"  H  &  T 

Marks  on  bar,    b  k 

Length,  12". 

Diameter,  rM29. 

Sectional  area,  1  square  inch. 


Xo.  492. 
Compression  Test 


Applied  loads. 


Total. 


Per  saaare  < 
!       incQ. 


Compres- 
sion per 
incii. 


_l 


Pounds. 

1,000 

2,000 

3,000 

4,d00 

5,000 

6,000 

7,00(» 

8,000 

0.000 

10,000 

11,000 

12,000 

13,000 

14, 000 

15,000 

10,000 

17,000 

18,000 

Hi,  000 

'iO.OOO 

21, 000 

22,000 

23,000 

24.000 

25,  000 

20,000 

27,000 

28,000 

20,000 

30,000 

31,000 

32, 000 

33,000 

34,000 

35,000 

36,000 

37,000 

38,000 

30,000 

40,000 


41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40.000 
50,000 


Potindt. 

1,000 

2,000 

3,000 

4,000 

.■S.OOO 

6.000 

7,000 

8,000 

0.000 

10,000 

11,000 

12.000 

13,000 

14.000 

15,00U 

16,000 

17,000 

18,  ooa 

10,000 
20,000 
21,000 
22,000 
23,  000 
24,000 
25,000 
26. 000 
27,000 
28,000 
29.000 
30,003 
31,000 
32.000 
33,000 
34. 000 
35, 000 
30,000 
37,000 
38,000 
39,000 
40,000 


41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50.000 


Inch. 
0. 

.000060 
.000100 
.000160 
.  000210 
.000260 
.000310 
.000370 
.000420 
.000480 
.000520 
.000590 
.000640 
.000720 
.000760 
.000820 
.000890 
.000050  I 
.001030  I 
.001090  I 

.001180  ; 

.001220 
. 001820 
.001390 
. 001400 
. 001590 
.0t:1690 
.001820 
.001040 
.002080 
. 002270 
.002130 
.002680 
.002950 
. 003270 
.003650 
. 004030 
.004580 
. 004910 
.005630 


.0060 
.0070 
.0080 
.0085 
.0090 
.0100 
.0110 
.0120 
.0140 
.0180 


.000370 

.0010 

.0010 

.0005 

.0005 

.0010 

.0010 

.0010 

.0020 

.0040 


SaccessiTe 
compres- 
sion per 
incu. 


Inch. 
0. 

.000060 
.000040 
.000060 
.000030 
.000050 
.000050 
.000060 
.000050  . 
.000060 
.000040 
.000070 
.000050 
.000080 
.000040 
.000060 
.000070 
.000060 
.000080 
.000060 
.  000090 
.000040 
.000100 
.  000070 
.000100 
.000100  , 

.000100  ; 

.000130 

.000120  ; 

.000140  ' 

.000190  ; 

.000160  I 
.000250  I 
.000270  I 
.000320  ! 
.  000380 
.000380 
.000550 
.000330 
.  000720 


Permanent 
set. 


Saccessiro 

permanent 

set 


Romarlcs. 


-I- 


Inch. 
0. 
0. 

Inch, 
0. 

0. 

0. 

0. 

::::::::::::  :::::: 

.000030 

.000030 

::::::::::::::::::::::: 

i 

Initial  load. 


.000080 


.000050 


.000120 


.000040 


.000280 


.000160 


.000610 


.000330 


:i: 


.001520    I      .000910 


•|- 


.003590 


.002070    , 
Deflection  ' 

in  10". 
0. 
0. 
0. 

.01 

.04 

.06 

.10 

.13 

.Ifi 

.16 


Ultimate  strength. 


TESTS   OP   IRON   AND   STEEL. 
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No.  493. 


.  ^      ,        12"  H  &  T 

Marks,      bk 

Length,  12''. 

Diameter,  rM29. 

Sectional  area,  1  square  iucb. 


Applied  loads.       | 

j  Comprea* 

I  Bion  per 

Per  sqaare  I      Incu. 


ToUI 


I 


incD. 


Pimndt. 

1,000 

2,000 

3,000 

4,000 

6,000 

0.000 

7,000 

8.000 

0,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

10.000 

20,000 

21.000 

22.000 

23,000 

24,000 

25,000 

20,000 

27.000 

28.000 

20,000 

30,000 

•UOOO 

32.000 

33.000 

84,000 

35.000 

38.000 

37,000 

38,000 

38,000 

40,000 


41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
48,660 


Poundi. 

1,000 

2.000 

3,000 

4,000 

6.000 

6,000 

7,000 

8,000 

0,000 

10,000 

13,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20.000 

21,000 

22,000 

23.000 

24.000 

25,000 

26.000 

27,000 

28.000 

20,000 

30,000 

31,000 

32.000 

33.000 

34.000 

33,000 

36.000 

37.000 

38,000 

30.000 

40,000 


41,000 
42,000 
43.000 
44,000 
45.000 
46.000 
47.000 
48.000 
48.660 


Inch, 
0. 

.000070 
.000110 
.000180 
.000220 
.000280 
.000320 
.000380 
.000430 
.000480 
.000510 
.000620 
.000670. 
.000720 
.000770 
.000820 
.000890 
.000960 
.001030 
.001100 
.001180 
.001230 
.001310 
.  001410 
.001400 
.001590 
.001680 
.001820 
.001030 
.002100 
.002280 
.  002450 
.002680 
.002930 
.003270 
.003600 
.003950 
.004480 
.004980 
.005700 


.0070 
.0080 
.0090 
.0100 
.0110 
.0120 
.0140 
'.0160 


SacceMire 

ootnpros- 

dlon  per 

Sncb. 


Permaneut 
set. 


Snccessive 

permanent 

set. 


Inch.  Inch. 

0. 

.000070 
.000040 
.000070 
.000040 
.000060 
.000040 
.000060 
.000050 
.000050 
.000060 

.ooooeo 

.000050 
.000050 
.000030 

.000050  ' 

.000070  ' 

.000090  1  

.  000050  '...- 

! 000070  I  '".oooisb'i 

.000080 


.0013 
.0010 
.0010 
.0010 
.0010 
.0010 
.0020 
.0020 


.000020 


iT^eh. 


.000020 


Remarks. 


Initialload. 


.000090 


.000070 


.000040 


.000280 


.000050 

.000080 

.000100 

.000080 

.000100 

.000090 

.000140 

.000110 

.000170  I   .000610 

.000180 

.000170 

.000330 

.000250 

.000340 

.000330 

.000350 

.000530 

.000500 

.000720 


.000150  I 


.000330 


. 001520 


.000910 


.003610 


Deflection  i 
In  10". 
.02     ' 
.03 
.05 
.07 
.00 
.12 
.16 
.20 


Ultimate  strength. 


General  aummartf. 

Ultimate  strength  per  sqaare  incb  of  original  section pounds..      48,000 

JiMBUPf  of  jMlnre ,,,,,.,..,.,,,,...,....,..,, , «...  triple  flcxaro. 
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TESTS    OF   IRON   AND   STEEL. 

Ten8i(m  Test. 


Marks  on  bar,  i^^Si 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


ToUL 


Poundi. 
250 
1,250 
2,500 
3,760 
6.000 
6,250 
7,600 
8,750 
10,000 
10,250 
10,500 
10,760 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
18,000 
13,250 
13,500 
18,750 
14.000 
14,250 
14,600 
14,750 
15,000 
15,250 
15,600 
15,750 

ie,ooo 

16,250 
16,600 
16,750 
17,000 
17,250 
17,500 
18,000 
18,600 
19,000 
10,500 
20,000 
20.600 
21,000 
21,600 
22,000 
22,600 
23,000 
23,500 
24,000 
24,500 
24.620 


Permnare 
incu. 


Poundi. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46.000 
47.000 
48,000 
49,000 
60,000 
51,000 
62,000 
63,000 
54,000 
55,000 
56,000 
57.000 
68,000 
69,000 
60,000 
61,000 
62.000 
63,000 
64,000 
65.000 
66,000 
67,000 
68.000 
69.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84.000 
86.000 
88.000 
90.000 
92,000 
94,000 
96,000 
98,000 
9fi^480 


Elongation 
per  inch. 


Inch. 
0. 

.000067 
.  000-200 
.000333 
.000467 
.0001567 
.000800 
.000933 
.001100 
.  001138 
.001167 
.001200 
.001233 
.001267 
.001300 
.  001333 
.001367 
.001400 
.001433 
.0014(jO 
.001433 
.001467 
.001500 
.001567 
.  001733 
.  002100 
.002633 
.003400 
.005100 
.005633 
. 006333 
.007267 
.008433 
.009500 
.010467 
.011100 
.012300 
.013267 
.  014467 
.  016367 
.  019433 
.  020933 
.023167 
.  02r.607 
.  028167 
.  031667 
.  035267 
.  039333 
.  044000 
.  049333 
.  057333 
.065500 
.  083333 


SncceMive 
elon^tion 
per  inch. 


Inch. 
0. 

.000067 
.000188 
.000138 
.000184 
.000200 
.000133 
.000188 
.000167 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.U00033 
.000033 
.OU0067 
.000033 
.000034 
.0OUO33 
.000067 
.000166 
. 000367 
.000533 
.000767 
.001700 
.000533 
.0110700 
.000984 
.001166 
.001067 
.000067 
.000633 
.001200 
.000967 
.  001200 
.001900 
.003066 
.001500 
. 002234 
.002500 
.00  .'500 
.003500 
.  003(300 
.004066 
.  004667 
.  005333 
.008000 
.008167 
.  017833 


Permanent 
•et. 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000083 


.003000 


;  007100 


.011988 


Sncoeesive 

permanent 

set. 


Inch. 


.000083 


.002967 


Bemarka. 


Initial  load. 


Elastio  limit. 


.004100 


.004883 


Ultimate  Btrengtb 


Broke  suddenly  nnder  the  maximum  load. 


General  summary, « 

Tensile  strength  per  square  inch  of  orisrinal  section pounds. 

Elastio  limit  per  square  inch  of  original  section do... 

Elongation  perinea  after  rupture inch. 

Elongation  per  inch  under  strain  at  elastio  limit do... 

Bedactionindiameteratpoint  of  rupture do... 

Beduotion  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture ".85  from  middl 

Character  of  broken  surface,  fine  granular,  radiating  fk-om  a  dull  spot  at  the  circumference. 

face  cracks  along  the  stem. 
Elongation  of  inch  sections ".09  ('Ml  fractured  seci 


TESTiS   OF   IRON   AND   8T££L. 


4dl 


No.  495. 


Marks,      bb 

'       No.  7 

Length,  12'^ 
Diameter,  rM2y. 
Sectional  area,  1  square  inch. 
Specific  gravity,  7.3080. 


Total. 

Per  square 
inch. 

Pwmdi. 

Pound$. 

1,000 

1,000 

2,000 

2,000 

3,000 

3.000 

4,000 

4,000 

5.000 

5.000 

8,000 

C.00O 

7,000 

7,000 

8,000 

8.000 

9,000 

0.000 

10,000 

10,000 

11,000 

11,000 

12,000 

12.000 

13.000 

13,000 

14,000 

14.000 

]9,0OO 

15,000 

10,000 

10,000 

17,000 

17,000 

18.000 

18,000 

19.000 

10.000 

20,000 

20,000 

21,000 

21,000 

22.000 

22.000 

23.000 

23,000 

24,000 

24.000 

25,000 

25,000 

26.000 

2^000 

27.000 

27,000 

28,000 

28,000 

29,000 

•       29,000 

30,000 

30,000 

31.000 

31,000 

32,000 

32,000 

33,000 

33,000 

34,000 

34,000 

35,000 

35,000 

8«,000 

36,000 

37,000 

37,000 

88,000 

38.000 

39,000 

39.000 

40,000 

40,000 

41,000 

41.000 

42,000 

42,000 

43,000 

43,000 

44,000 

44.000 

45.000 

45,000 

4«,000 

46,000 

47,000 

47,000 

48,000 

48,000 

49,000 

49,000 

50.000 

50,000 

50.490 

60,490 

CompreB* 

sion  per 

Incli. 


huh. 
0. 

.0000^ 
.000120 
.000170 
.000220 
.000270 
.  0003:20 
.000370 
.000420 
.  000470 
. 000523 
.000570 
.000020 
.000670 
.000730 
.000800 
.000840 
.000900 
.  000970 
.001020 
.001000 
.OOUGO 
. 001230 
.001310 
. 001400 
.001490 
.001600 
.  001700 
.001830 
.001980 
.  002190 
.002360 
.002580 
.002910 
.003210 
.  (K)3630 
.0a3fi8O 
.004460 
.004960 
.003560 


.0060 
.0070 
.0080 
.0085 
.0090 
.0100 
.0110 
.0130 
.U140 
.0160 
0180 


'  Sncceasive 

,  compred* 

'    sioD  per 

incb. 


Inch. 
0. 

.000080 
.000040 
.000050 
.000030 
.<H)0050 
. 000050 
. 000030 
.000050 
.  000050 
.000050 
.000050 
.000050 
.000050 
.0O0C6O 
.000070 
.000040 
.000060 
.000070 
.000030 
.000070 
.000070 
.OOOOfiO 
.000060 
.OOOO&O 
.000000 
.000110 
.000100 
.000130 
.000150 
.000210 
.000170 
.000220 
. 000330 
.000300 
.000420 
.000350 
.000180 
.0005(H) 
.000600 


Pormaneiit|S"«««ijJ 
g^f  permanent 


Bemarks. 


Inch. 


Ihch. 


0. 

0. 

.000030 

.000030 

.000030 

000020 

"Voooofio"" 

"fooooio" 



.000130 

.000050 


Initial  load. 


.000240 


.000110 


.000500 


.000350 


.001590 


.001000 


.003030 


.002060    I 
Deflection  i 


In  10". 
.000440   ,  0. 


.0010 
.0010 
.0005 
.0003 
.0010 
.0010 
.  0020 
.0010 
.0020 
.0020 


0. 

.10 
.03 
.05 
.00 
.08 

.r.t 

.17 
.20 
.23 


I 


Ultinitite  sti'eugtb. 


S.  Ex.  36 31 
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TESTS  OF   IBON  AND   STEEI.. 


■ 


6.— 12"  CAST  lEON  B.  L.  BIFLE. 

[CMt-iroaspeoimeiiB  from  breeoh  and  muzzle  rings.] 


TESTS   OF   IKON    AND   STEEL. 
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No.  590. 

Muzzle  Ring. 

Location  of  specimens  same  as  in  breech  riuig:. 
Marks,  i2"H  AT 

'      No.  1 

Diameter,  V'.12Q. 

Sectional  area,  1  square  inch. 

Length,  3(K'. 


• 

Elonntion 
per Inch. 

Sacoessive 
elongation 
per  Inch. 

Permanent 
set. 

Saccessive 

permanent 

set. 

Kemarks. 

Total. 

^•?n%r" 

Pounda. 

Pounds. 

Inch. 

Inch. 

Inch. 

Inch, 

600 

600 

0. 

0. 

0. 

0. 

Initial  load. 

!      1.000 
2,000 
3,000 

1.000 
2,000 
3.000 

.000020 

.000020 

0. 

.000110 

.000090 

0. 

.000177 

.000067 

.000007 

"V066607" 

4.000 

4,000 

.000230 

.000063 

.000013 

.000006 

6,000 

.\000 

.000280 

.000050 

.000013 

0. 

6.000 

6.000 

.000333 

.000063 

.000013 

0. 

7,000 

7,000 

.000390 

.000067 

.000013 

0. 

8,000 

8,000 

.000433 

.000043 

.000020 

.000007 

9,000 

1          9.000 

.000490 

.000057 

.000030 

.000010 

10,000 

1        10,000 

.000633 

.000043 

.000030 

0. 

«» 

11,000 

11,000 

.000683 

.000060 

.000033 

.000003 

.     12,000 

12,000 

.000640 

.000057 

.000040 

.000007 

IIJS!? 

13,000 

.000710 

.000070 

.000043 

.000003 

14.000 

.000783 

.000073 

.000060 

.000017 

13,000 

15,000 

.000860 

.000077 

.000073 

.000013 

, 

1«.000 

16,000 

.000943 

.000083 

.1100097 

.000024 

;   17,000 

i        17,000 

.  001027 

.000084 

.000113 

.000016 

18,000 

1        18,000 

.001113 

.000086 

.000140 

.000027 

10,000 

10,000 

.  001200 

.000087 

.  000173 

.  0000.13 

20,000 

20,000 

.001320 

.  000120 

.UUO'illt 

.000040 

21.000 

21,000 

.001433 

.000113 

.  0002()0 

.000047 

22,000 

22,000 

1      .001663 

.000180 

.000317 

.000067 

23,000 

!        23,  (lOO 

.001780 

.000167 

.000390 

.000073 

24,000 

'        24,000 

.      .001887 

.000167 

:  00049.1 

.000103 

I    26,000 

i        25,000 

.002057 

.000170 

.OOOIMT 

.000164 

26.000 

20,000 

.002347 

.000290 

.0CO808 

.000166 

'    26,400 

26,400 

Tensile  strength. 

' 

General  Bummary, 

Hardness 15.99 

Tensile  strength  per  square  inch  of  original  section puonds..      20,400 

roaltionof  rnptnre S'' from  neck 

Ch»nicter  of  broken  sarfaoe coarse  granular 


12"  II  &.  T 

Marks  on  bar,      b  r 

Length,  12". 

Diameter,  1".12Q. 

Sectional  area,  1  square  inch. 


TESTS   OF   IRON    AND    STEEL. 

No.  491. 

Compression  Test 
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AppUed  loads. 

Compres- 
sion per 
Incfi. 

Saccesaivo 
compres- 
sion por 
iiirli. 

Permanent 
set. 

Snccesaive 

permanent ' 

set. 

Bemarks. 

Total. 

Per  square 

iDCO. 

Foundg. 

Poitnd*. 

Inch. 

Inch. 

Incfi. 

Inch. 

1 
1 

1,000 

1,000 

0. 

0. 

0. 

0. 

Initial  load. 

2,000 
U,000 
4,000 
,      5,000 
0,000 

2  000 

.000070 

.000070 

u. 

3)000 

4,000 

*    5,000 

6.000 

.000100 

.000030 

0. 

.000160 

! 000060 

0. 

. 000210 

.  O000."0 

0. 

"[[ 

.  0002(30 

.000050 

.000010 

""'*6o66i6" 

7,000 

7,000 

. 000310 

. 000050 

. 000010 

0. 

8,000 

KOOO 

. 0003G0 

. 000050 

.000010 

0. 

0,000 

0,000 

.000410 

. 000050 

. 000010 

0. 

10,000 

10,000 

. 000460 

. 000050 

.  000020 

.000010 

11,000 

11,000 

.  000510 

. 000050 

. 000030 

.000010 

12,000 

12,000 

. 000500 

. 000050 

.000030 

0. 

13,000 

13,000 

•OOUOIO 

.  000050 

.000040 

.000010 

14,000 

14,000 

. 000670 

.000060 

. 000050 

.000010 

15,000 

15,000 

.000710 

. 000040 

.000070 

.000020 

.     16,000 

10,000 

.  000770 

.000060 

.000070 

0. 

17,000 

17, 000 

.000830 

.000060 

.000080 

.000010 

.     lg,000 

lt<,l)00 

.  000891) 

. U00060 

.000090 

.000010 

19,000 

19,000 

. 000970 

. 000080 

.000110 

.  000020 

20,000 

20,000 

.  001030 

.  000060 

. 000130 

.000020 

1    21,000 

21,000 

.001110 

.  000080 

.000150 

.000020 

22, 000 

22,000 

.  OOUfcO 

.000070 

.  000170 

. 000020 

23.000 

23,000 

. 001230 

. 000050 

.000180 

.000010 

24,000 

24, 000 

. 001320 

.000090 

.000210 

.000030 

25,000 

25, 000 

.  001420 

.000100 

.000260 

.000050 

26,000 

26,000 

.001520 

.000100 

.000300 

.000010 

27,000 

27,000 

.001020 

.000100 

.  0003C0 

.000060 

28,000 

28,000 

.  001780 

.  oooico 

.000440 

.000080 

29,000 

'2d,  000 

. 001000 

.000120 

.000540 

.000100 

30,000 

30,000 

.  0020j?0 

.000180 

.000040 

.000100 

81, 000 

31, 000 

. 002270 

.000190 

. 000800 

. 000160 

32,000 

32,000 

. 0O24CO 

. 000210 

.000970 

. 000170 

33,000 

33,000 

.  O0.'7i-0 

. 000290 

. 001200 

.000230 

34,000 

34,000 

.003130 

.  o(kj:{50 

.001500 

.000300 

3.),  01  0 

35. 000 

.  O034I»O 

.  «H)03C0 

.001810 

.000310 

36,000 

36, 000 

.  OOIJWjO 

.  oco:{7o 

. 002160 

.000350 

37,000 

37,(KJO 

.0012S0 

.ocoiuo 

. 002540 

.000380 

38,000 

38,000 

.001810 

. 000520 

. 002990 

.000450 

39,000 

nn.  (M»0 

.  OO.V220 

.000410 

.003380 

.  000390 

40,000 

40,  000 

.  WJ56-J0 

.  0JK>401) 

.003720 

.  mOMO 

Deflection 

in  10". 

41,000 

41,000 

.  OOGO 

. 000380 

.02 

42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48, 000 
40, 004) 

42, 000 

.  0070 

.  0010 

.03 

4j'  000 
44,000 
45, 000 
46, 000 
47,  0<H) 

.  IM)SU 

.0010 

.03 

.009U 

.  0010 

.04 

.  0100 

.0010 

.04 

.  0 1  (ir» 

.  0005 

.  04 

.0110 

.  (K>05 

.05 

48,  0(M) 

.Oll."i 

.  0005 

.05 

49, 000 
50,  000 
51,0U0 

.  0110 

.  0005 



.06 

M,  000 
51,000 

.0125 

.  0005 

.07 

.(U3U 

.  0005 

...... ... 

.08 

<     52, 000 

52,000 
5-.»,  080 

.0140 

.0010 

..'. 

.14 

;    52,080 

UUimnto  strength. 

* 
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TESTS    OF    IRON    AND   STEEL. 


,,      ,  ,         12"H&T 

Marks  on  bar,    b  k 

'     No.  4 

Length,  12''. 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 


No.  492. 
Compression  Test 


Applied  loads. 


I 


Total. 


I  Per  sqnaro 
I       inch. 


I 


Pounds. 
],000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,00(» 
8.000 
9,000 

10.000 

11,000 

12,000 

13,000 

14. 000 

15,000 

10,000 

17,000 

18,000 

10.000 

'20.000 

21,000 

22, 000 

23. 000 

24,000 

25.000 

20. 000 

27,000 

28,000 

20, 000 

30,000 

31, 000 

32,000 

33.000 

34,000 

35, 000 

30,000 

87,000 

38,000    I 

30,000    I 

40,000    I 


41,000 
42, 000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
40,000 
50.000 


Paundt, 

1.000 

2,000 

3,000 

4.000 

5,000 

6.000 

7,000 

8,000 

0.000 

10,000 

11,000 

12.000 

13.000 

14.000 

15,  OOU 

16,000 

17.000 

18,  ooa 

10. 000 
20,000 
21,000 
22.000 
23,  000 
24.000 
25,000 
26, 000 
27,000 
28,000 
29.000 
30,000 
31,000 
32.000 
33,000 

:u.ooo 

35,000 
3G.000 
37.  000 
38. 000 
30. 000 
40,000 


41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 


Compi-es* 

iiion  per 

inch. 


Inch. 
0. 

.000060 
.000100 
.000160 
.000210 
.000260 
. 000310 
.000370 
.000420 
.000480 
.000520 
.000590 
.000640 
.000720 
.000760 
.000820 
.000890 
.000950 
.  001030 
.001090 
.001180 
.001220 
.001320 
.001390 
.  001400 
.001500 
.  0(:1690 
.001820 
.001940 
.002080 
. 002270 
.002130 
.0026d0 
.002950 
. 003270 
. 003050 
. 004030 
.  004580 
.  004910 
.  005630 


.0060 
.0070 
.0080 
.0085 
.0090 
.0100 
.0110 
.0120 
.0140 
.0180 


Saccessive 

comprea* 

Blooper 

incu. 


Inch, 
0. 

.000060 
.000040 
.000060 
.000050 
.000050 
.000050 
.000060 
.000050 
.000060 
.  000040 
.000070 
.000050 
.000080 
.000040 
.000060 
.  000070 
.000060 
.000080 
.000060 
.000090 
.000040 
.000100 
.  000070 
. 000100 
.000100 
.000100 

.000130   ; 

.000120  I 
.000140 

.000190  I 

.000160  I 

.000250  < 

.000270  I 

.000320  i 

.  000380  I 

. 000380  I 
.000550 
. 000330 
.000720 


.000370 

.0010 

.0010 

.0005 

.0005 

.0010 

.0010 

.0010 

.0020 

.0040 


Permanent 


Sacceasivo 

permanent 

aet. 


Remarks. 


Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

0. 

0. 

0. 

.000030 

.000030 

.000080 

.000050 

1 

1 

.oooiso 

.000040 

1 

...... 

1 

1 

.000289  1   .000160 

1 

.000610 


.000330 


. 001520 


.  000910 


T 


.003590 


.  002070 
Deflection  i 

in  10". 
0. 
0. 
0. 

.01 

.04 

.06 

.10 

.13 

.15 

.16 


Ultimate  atrength. 


TESTS   OP   IRON   AND   STEEL. 
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. ,      ,        12"  HAT 

Marks,      b  ii 


No.  493. 


No.  5. 
,12" 


Length,  12". 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 


Applied  loads. 


Total. 


Poundi. 

1,000 

2,000 

3.000 

4,000 

5,000 

0.000 

7.000 

8,000 

0,U00 

10,000 

11.000 

12.000 

13,000 

14,000 

15^000 

16,000 

17,000 

18,000 

10,000 

20,000 

21,000 

22.000 

23,000 

24.000 

25,000 

20. 000 

27.000 

28,000 

20.000 

30,000 

31,000 

82.000 

38,000 

34,  OOO 

33,000 

36.000 

37,000 

88,000 

30,000 

40,000 


41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
48,660 


i  Per  square 
!      Inch. 


Compres' 

sionper 

incu. 


PouiMb. 

1.000 

2.000 

3.000 

4,000 

5,000 

6,000 

7,000 

8,000 

0,000 

10,000 

Ij.OOO 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23.000 

24.000 

25,000 

26.000 

27,000 

28,000 

20.000 

30.000 

31,000 

82,000 

33,000 

34.000 

35,000 

36,000 

37, 000 

38,000 

39,000 

40,000 


41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
48,660 


Ineh. 
0. 

.000070 
.000110 
.000180 
.000220 
.000280 
.000320 
.000380 
.000430 
.000480 
.000540 
.000620 
.000670. 
.000720 
.000770 
.000820 
.000890 
.000960 
.001030 
.001100 
.001180 
.001230 
.001310 
.001410 
.001400 
.001590 
.001680 
.001820 
.  001030 
.002100 
.002280 
.  002450 
.002680 
.002930 
.003270 
.003600 
.003950 
.001480 
.004980 
.005700 


.0070 
.0080 
.0090 
.0100 
.0110 
.0120 
.0140 
'.0160 


Saccessivo  j 
ootnprcs-  Permanent 
Sion  per  |   set. 
incn.   I 


Saccessive 

permanent 

set. 


Ineh. 


.000070 

.000040 

.000070 

.000040 

.000060 

.000040 

.000000 

.000030 

.000050  I 

.000060  ; 

.000080  ' 

.000050  " 

.000050 

.000050 

.000050 

.000070 

.000090 

.000050 

.000070 

.000080 

.000050 

.000080 

.000100 

.000080 

.000100 

.000000 

.000140 

.000110  I 

. 000170 

.000180 

.000170 

.000330 

.0001:50 

.000340 
.000330 
.000350 
.000530 
. 000500 
.000720 


.0013 
.0010 
.0010 
.0010 
.0010 
.0010 
.0020 
.0020 


Inch. 


Inch, 


.000020 


.000020 


.000090 


.000070 


Bemarks. 


Initialload. 


.000180 


.000040 


.000280 


.000150    I 


.000610 

.000330 





.001520    I      .000910 


.003610    I      .002090 
I  Deflection 
in  10". 
.02 

.m 

.05 
.07 
.00 
.12 
.10 


Ultimate  strengUi. 


General  summary. 

XTltiniftte  strength  per  square  inch  of  original  section pouncla..      48,000 

HJUO^FplT^Mlnre... .,..«ti*.ttt.-Ttfi--TT-T ..triple  flex  arc. 
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,-     ,      i2"n&T 
Marks,       b  n 

No.C 

Length,  12". 

Diameter,  l'M29. 

Sectional  area,  1  square  iQch. 


TESTS   OP   IRON   AND   STEEL. 
No.  494. 


Appli 

Total. 

Poundt. 

],O0O 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,  OCO 

10,000 

11,000 

12,000 

13,000 

14,000 

15, 000 

10, 000 

17,000 

18,000 

19.000 

20, 000 

21,000 

22,000 

23, 000 

24, 000 

25, 000 

20, 000 

27.000 

28.000 

29.000 

30,000 

31.000 

32, 000 

.33. 000 

34.000 

ed  loada. 

Per  square 
Inch. 

Poimdi. 

1,000 

2.000 

3,000 

4,000 

5,000 

0,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12, 000 

13,000 

14,  OOO 

15,000 

16,000 

17,000 

18,000 

19,000 

20, 000 

21, 000 

22, 000 

23,000 

24,000 

25, 000 

20, 000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

:J3,000 

34,000 

35. 000 

86, 000 

37, 000 

38, 000 

39, 000 

40,  OCO 

41.000 
42, 000 
43, 000 
44. 000 
45,000 
40, 000 
47,000 
48,000 
49,000 
."iO,  000 
51. 000 
52,000 

Compreg- 
sion  per 

inch. 

Inch. 
0. 

.000070 
.000110 
.  000170 
.  000220 
.  000270 
.  000320 
.0003i>0 
.  000430 
.000480 
.000520 
.000580 
.000630 
.  000690 
.000750 
.000820 
.000860 
.  000920 
.000990 
.  001070 
.  001110 
. 001200 
. 001270 
.  001350 
.  001430 
.  001540 
.  001640 
.  001750 
.001899 
. 002040 
.002240 
. 002480 
.002710 
. 003020 
.003400 
. 003790 
.  004180 
.  0M580 
. 004990 
.  005500 

.  0000 
.  0070 
.  01'80 
.0085 
.  0090 
.0100 
.0110 
.0120 
.  0140 
.0150 
.  0100 
.  0200 

Saccessive 

compres- 

8ion  per 

inch. 

Pennancut 
set. 

Snccesaivo 

permanent 

set. 

Inch. 
0. 

Bomarks. 

Inch. 
0. 

.000070 
.000040 
.000060 
.  000050 
.  000050 
.000050 
.  000060 
.000050 
.000050 
.000040 
.  000060 
.  000050 
.000060 
.000060 
.000070 
.000040 
.000060 
.000070 
.000080 
.000040 
.000090 
.000070 
. 000080 
.000080 
.000110 
. 000100 
.  OOOllO 
.  000140 
.000150 
.  000200 
.  000240 
.  000230 
.000310 
.  000380 
. 00039U 
.  000390 
.  00O4J)O 
.000410 
. 000310 

.  ojo:» 

.0010 
.0010 
.0005 
.  0005 
.0010 
.0010 
.0010 
.0020 
.0010 

.00:0 

.0040 

Inch. 
0. 

Initial  load. 

• 
Ultimate  strength. 

.000010 

.000010 

.  000050 

.000040 

.000090 

.000040 

, 

.  000140 

.000050 





.000280 

.000140 

.000630 

.000350 

.35.000 
30.000 

.001830 

.001200 

37,000 

36.000 

39, 000 



40,000 
41.000 

.  oonooo 

.001770 
Deflection 

in  10". 
0. 
0. 
0. 

.01 

.02 

.04 

.07 

.09 

.10 

.12 

.14 

.22 

42, 000 
43,000 
44,000 
45. 000 
46,000 
47,000 
48,000 

49,000 

50,000 

51.000 

52,000 

TESTS   OF   IRON   AND   HTEEL. 


4dl 


No.  495. 


,,      ,        12"H&T 

Marks,      bb 

'       No.  7 


Length,  12^^ 
Diameter,  rM20. 
Sectional  area,  1  square  inch. 
Specific  gravity,  7.3080. 


AppiK 

MioaOB. 

Total. 

^^T^ 

Pounds, 

Poundt. 

1,000 

1.000 

2,000 

2,000 

3,000 

3,000 

4,000 

4,000 

5,000 

5.000 

6,000 

6.000 

7,000 

7,000 

8,000 

8.000 

9,000 

9.000 

10.000 

10,000 

11,000 

11,000 

12,000 

12,000 

13,000 

13,000 

14.000 

14,000 

15,000 

15,000 

10,000 

16.000 

17,000 

17,000 

18,000 

18,000 

19.000 

19,000 

20,000 

20,000 

21,000 

21,000 

22, 000 

22,000 

23,000 

23, 000 

24,000 

24,000 

25,000 

25,000 

26,000 

2«,000 

27,000 

27,000 

28,000 

28,000 

20,000 

»       29,000 

30,000 

30,000 

31,000 

31,000 

32.000 

32,000 

33,000 

33,000 

34,000 

34,000 

35,000 

35.000 

86,000 

36,000 

37,000 

37.000 

88.000 

38.000 

39.000 

39,000 

40,000 

40,000 

41.000 

41.000 

42,000 

42,000 

43,000 

43.000 

44,000 

44,000 

45.000 

45,000 

46.000 

46,000 

47,000 

47,000 

48.000 

48,000 

49,000 

49,000 

50,000 

50.000 

50,400 

60,490 

Compres- 
sion per 
incL. 

Snccessivc 
compres- 
sion per 

Inch. 
0. 
.000080 
.000040 
.000050 
. 000050 
.000050 
. 000050 
.000050 
.000050 
.000050 
.000050 
.000050 
. 000050 
.000050 
.000C60 
.000070 
.000040 
.000060 
.000070 
.000050 
.000070 
.000070 
.000090 
.000060 
.OOOOW) 
.000090 
.  000110 
.  000100 
.000130 
.000150 
.000210 
.000170 
.000220 
.  000330 
.000300 
.000420 
.000350 
.000480 
.000500 
OOOOOO 

.000440 

.0010 

.0010 

.0005 

.0005 

.0010 

.0010 

.0020 

.0010 

.0020 

.0020 

PormaDent 
set. 

Inch. 
0. 

Successive 

permanent 

set 

Inch. 
0. 

Bemarks. 

Inch. 
0. 
.OOOOH) 

Initialloaa. 

ooor'o 

',  000170 

1 

.000220 
.000270 

.ooooso 

.000030 

.000320 

.000370 

.000420 

.000470 
.  000523 

.000050 

666626 

.  000570 

.  000620 

.000670 
.000730 
.000800 

'".omio" 

".'006636'* 

.000840 

.000900 

.  000970 

.  001020 
.001090 

.  000130 

. 000050 

.001160 

.001250 

.001310 

.  001400 
.  001400 

. 000240 

.666ii6 

.001600 

.  001700 

.001830 

.001980 
. 002190 

.000590 

.000350 

.002360 

.002580 

.  002910 

.  003210 
.  003630 

.001500 

.  001000 

.003980 

.004460 

.004960 

.005560 
.0000 

.003650 

.002060 
Deflection 
in  10". 
0 

.0070 
.0080 



0. 
.10 
.03 
.  05 

.00       ; 

.08           ! 
.13 
.17 
.20 

.  25                      ITItimufn  afi-on(Hli 

.0085 

.0090 
.0100 



.0110 

.0130 



.0140 

.0160 

0180 



«,  ...HUi..  .V    »V. '..U^VU  . 

S.  Ex.  36 31 
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TESTS   OF   IRON   AND   STEEL. 


Marks,        bb 

'  No.  8 

Leugth,  12''. 

Diameter,  rM29. 

SectioDal  area,  1  square  inoh. 


No.  496. 


AppUedloft<lg. 

Compres- 
sion per 
inch. 

Succesflire 

«  _     _   _   . 

Saccessive 
permanent 

set. 

Total. 

Persquaro 

■ion  per    1        Bbt. 
inch. 

Kemarka. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8.060 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

26.000 

27,000 

2^,000 

20.000 

80,000 

31,000 

32,030 

33,000 

34,000 

85.000 

36.000 

87,000 

88,000 

89,000 

40,000 

41.000 
42,000 
43,000 
41.000 

Pwndt. 

1,006 

2.000 

3.000 

4,000 

5,000 

6,000 

7.000 

8.000 

9,000 

10,000 

11.000 

12,000 

13.000 

14.000 

15.060 

16.000 

1J:I»1 

19,000 
20,000 
21.000 
22.000 
23.000 
24.000 
25,000 
26.000 
27.000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
31.000 
35,000 
36,000 
37.000 
38.000 
39,000 
40,000 

41,000 
42.000 
43,000 
44,000 
45,000 
40.000 
47,000 
48,000 
49.  tlOO 
:n\  000 
,'iO,  720 

Inch. 
0. 

.000070 
.000110 
.000170 
.000210 
.000250 
.000300 
.000370 
.000120 
.000470 
.000520 
.000570 
.000610 
.000670 
.000720 
.000800 
.000840 
.000910 
.000970 
.  001020 
.001100 
.001180 
.001240 
.  001320 
.001410 
.001520 
. 001610 
.001720 
.001850 
.001990 
. 002220 
.002410 
.002660 
.002080 
.003280 
.003650 
.004100 
.004580 
.005100 
.005580 

.0006 
.0070 
.0075 
.0080 
.0085 
.0000 
.0100 
.0120 
.0140 
.0160 
.0200 

Inch. 
0. 

.000070 
.000040 
.000060 
.000040 
.000040 
.000(^50 
.000070 
.000050 
.000050 
.000050 
.000050 
.000040 
.COOOfO 
.000050 
.000080 

Inch.            Inch, 
0.               ,    0. 

Initial  load. 

....              j 

"".'ooooio   '    .ooooio 

••*        ^^^] 

".'ooooio 

.000030 

'".ooooio 



.000040 

1 

.000040 
.000070 
.000060 
.000050 
.000080 
.000080 
.000060 
.000030 
.000090 
.000110 
.000090 



"foooiio 

.000010 

1 

■■*.*  000260     '     .006146 

1 

.000110 
.000130 
.000140 
.000230 
.000190 
.000250 
.000320 
.000300 
.000370 
.000450 
.000480 
.000520 

1 

'".'666616  1    .066350 

, 

....          1 

1 

■ 

.001610    j      .001000 

.000480 
.000420 

'".003626 

.662616 
Dedeotion 

In  10". 
0. 
0. 

.02 

.03 

.04 

.06 

.08 

.14 

.0010 
.0005 
.0005 
.0005 
.0005 

<    43,000 
40.000 

47,000 

.0010 
.0020 
.0020 
.0020 
.0040 

48,000 

49,000 

.16 
.20 
.30 

i    60,000 

!    50,720 

Ultimate  St  rcnKth. 



TESTS  OF  IKON  AND  STKEL. 
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No.  590. 

Muzzle  Ring. 

Location  of  specimens  same  as  in  breech  ring. 
Marks,  i2"H  AT 

^      No.  1 

Diameter,  V'.l20. 

Sectional  area,  1  square  inch. 

Length,  30". 


Applied  ImuU. 


T"*--  '    loT 


Per square 


Pounds. 
600 
1.000 
2,000 
3,000 
4,000 
5,000 
6.000 
7.000 
S,000 
0.000 
10,000 
11,000 
12.000 
13,000 
14.000 
15,000 
1A,000 
17,000 
18,000 
10.000 
20,000 
21,000 
2*2.000 
23.000 
24,000 
25,000 

2e.ooo 

26,400 


Pounds. 
500 
1,000 
2,000 
3,000 
4,000 
5, 000 
6.000 
7,000 
8,000 
9.000 
10,000 
11,000 
12, 000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
10,000 
20,000 
21,000 
22,000 
23, 000 
24,000 
25,000 
26,000 
26,400 


I 


Ekmntion 
per Inch. 


Inch. 
0. 

.000020 
. 000110 
.000177 
.000230 
.000280 
.000333 
.000390 
.000433 
.000490 
.000533 
.000583 
.000640 
.000710 
.000783 
.000860 
.000043 
.001027 
.001113 
.001200 
.001320 
.001433 
.001563 
.001730 
.001887 
. 002057 
.002347 


Saooesaire 
doogation 
per  Inch. 


Pcrmaoent 
set. 


Inch. 
0. 
.000020 


.000067 
.000053 
.000050 
.000053 
.000057 
.000043 
.000057 
.000043 
.000050 
.  000057 
.000070 
.000073 
.  000077 
.000083 
.000081 
.000086 
.0000S7 
.000120 
.000113 
.000130 
.000167 
.000157 
.000170 
.000290 


SaccessiToi 

permanent 

set. 


Kemarks. 


Inch. 

0. 

0. 

0. 

.000007 
.000013 
.000013 
.000013 
.000013 
.000020 
.000030 
.000030 
. 000033 
.000040 
.000043 
.000060 
. 04OU73 
.  ()00007 
.000113 
.000140 
.  000173 
.000-213 
.  0002<jO 
.000317 
.000300 
:  00049.1 
.0001547 
.0C0803 


Inch. 


.Initial  load. 


.000007 
.000006 

0. 

0. 

0. 

.000007 
.000010 

0. 

.000003 
.000007 
.000003 
.000017 
.000013 
.000024 
.000016 
.000027 
.000033 
.000040 
.000047 
.000057 
.000073 
.000103 
.000154 
.000156 


Tensile  strength. 


General  summary. 

Hardness 15.99 

Tensile  strength  per  square  inoh  of  original  section puonds..      20,400 

roettionof  rupture 8"fromneok 

Character  of  broken  surface coarse  granular 
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TESTS   OF   IRON  AND   STEEL. 


12"  (;  I  li 
Marks^    ^it 

Diameter^  l"!l29. 

Sectional  area,  1  square  iiicb. 

Length,  15". 


Ko.  628. 


Applied  loads. 

Total. 

Per  square 
iDch. 

£lon;;atioD 
per  inch. 

Inclu 

Sacceasive 
elonpition 
per  inch. 

Indi. 

Pormonent 
net. 

TneJu 

Snccessivo 

pepmnnent 

set. 

namarka. 

Pouncf«.  • 

'  Pounds. 

Ineh,      \ 

1,000 

1,000 

0. 

0. 

0. 

0.              ;  Initial  load. 

2,000 
3,000 
4.000 
5,000 
6,000 
7,000 

2,000 
3,000 
4  000 

.000047 

.000047 

0. 

.000113 

.000066 

0. 

.000160 

.0000(7 

0. 

::': i 

5,000 
6,000 
7,000 

.000201 

.000041 

0. 

1 

.000273 

.  000072 

0. 

1 

.000327 

.000054 

0. 

.!!!!!!!!!!. 

8,000 
9,000 
10,000 
11,000 

8,000 
9,000 
10,000 
11,000 

.000400 

.000073 

0. 

.!!!!!!!!!!!! 

. 0OU4G0 

.000060 

0. 

.  0005/7 

.000067 

0. 

1 

.OUOjIK) 

.000060 

. 000013 

"."oDoois'i 

12,000 

IJ,  000 

.000560 

.000067 

.000020 

000007    ; 

13,000 

]:i.C00 

.000720 

.  OOOfiCO 

. 000027 

.000007    ' 

14,000 

14,000 

.000800 

.  00()0£0 

.000067 

.000010    1 

15.000 

15,  000 

.000880 

. OOOOcO 

. .  000074 

.000007 

16,000 

10,000 

.000060 

.000080 

.000080 

.000006    1 

17,000 

17,000 

. 001033 

.00(H)73 

.000127 

.000047 

18.000 

18, 000 

.001133 

.  000100 

.000100 

.000033    ; 

19.000 

19.000 

.001207 

.000134 

.000193 

.moxi  ' 

20,000 

20,000 

.00139.1 

.000126 

. 0O0J53 

.000060    1 

21, 000 

21,000 

.001533 

. 000140 

. 000333 

.000080 

22,000 

22,000 

.001727 

.cooiot 

.003413 

.OOOOfO 

23,000 

23,000 

.  0019o3 

. 00022C 

.  000.J53 

.000140 

24,000 

24,000 

.  002240 

.000287 

.  00079.1 

.000240    I                                                 ! 

3.'>,  000 

2o,000 

.  002:)87 

. 000347 

.001060 

.0002C7    1                                                 1 

26,000 

26.000 

.  002067 

.000380 

.001333 

. 000273                                                     t 

27,000 

27,000 

.003407 

.000440 

.001680 

.  000347 

28,000 

28,000 

.  00^013 

.000600 

.  002103 

.000513 

29,000 

29.000 

.  004740 

.000727 

.002807 

.000614 

30,000 

30,000 

.  005627 

.C00887 

.003d07 

.000800 

30,120 

30,120 



Tensile  8tr«Dgtb. 

i 

General  summarij. 

Tensile  streoKtb  per  square  inob  of  original  section poands  .       30.  iro 

Position  of  raptnre V'A  from  neck 

Chtnuster  of  broken  AiirfM)o. Coaise  gnmnlar,  with  spot  of  lighter  colored  compact  metal 
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_  _      ^       12  (J  I  11 

Marks,    hk 

'    No.  7. 

Length,  12''. 

Diameter,  1''.129. 

Sectional  area,  1  sqaare  inch. 


No.  497. 


Applied  load.. 

Cbmpreaa- 

ionper 

inou. 

In€h, 
0. 

.000070 
.000120 
.000170 
.  000210 
.00020U 
.000820 
!  000380 
.000120 
.U00480 
.000530 
.00U600 
.000600 
.0U)72O 
.000780 
.000830 
.000890 
.0C0080 
.001050 
.001120 

.ooiieo 

.001270 
. 001370 
.001440 
.001520 
.001620 
.001780 
.001890 
.002000 
.002180 
.002380 
.002600 
.002870 
•     .003180 
.008420 
.003800 
.004160 
.004600 
.005130 
.005920 

Saocessive 

comprea* 

aion  per 

inch. 

Porinanent 

Mt, 

Sacoessive 
permanent 

sot 

Bemarks. 

Poundt. 
1,000 
,      2,000 
3,000 
4,000 
5,000 

PmtndM. 

1,000 

2,000 

3,000 

4,000 

5,000 

0.000 

7.000 

8,000 

9.000 

10,000 

11.000 

12,000 

13.U00 

14.000 

15.000 

10.000 

17,000 

18.000 

19,000 

20.000 

21,000 

29,000 

23,000 

24.000 

25,000 

26,000 

27,000 

28,000 

20,000 

30,000 

31,000 

82,000 

33,000 

34.000 

35.000 

30,000 

37,000 

38,000 

89.000 

40,000 

Inch. 
0. 

.000070 
.000050 
.C00060 
.000040 
.000050 
.000060 
.000060 
.000010 
.000060 
.000050 
.000070 
.000060 
.000060 
.000060 
.000050 
.000060 
.000090 
.000070 
.000070 
.000070 

InOi. 
0. 

Inch. 
0. 

Initial  load. 



\ 

0. 

0,000 
7,000 
8,000 
0.000 
10.000 
11.000 

.000080 

.000080 

12, 000 

13,000 

1 

14,000 

15,000 
10.000 

.000090 

.000060 

17.000 
18,000 

19,000 

20.000 
21,000 

.000140 

.000050 

22.000 

.OOOOSO 

.000100 

•  .000070 

23,000 

24.000 



25,000 
26,000 

.000080 
.000100 
.000110 
.000100 
.000110 
.000180 
.000200 
.000220 
.000270 
.000310 
.000240 
.000380 
.  .000350 
.000450 
.000530 
.000790 

.000280    !      .000140 

27,000 

28,000 

20,000 

80.000 
31.000 

.OOIKWO    I      .000880 

32,000 

33,000 

1 

84;  000 

35.000 
86,000 

.001700    j      .001040 

37.000 

38,000 

89.000 

40,000 

.003876 

.002170 

41.000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
r:0,000 
51,000 
52,000 
53,460 



in  10". 

S:       i 

41.000 
42,000 
43,000 
44,000 

.0060 
.0070 
.0080 
.0085 
.0090 
.0095 
.0100 
.0110 
.0120 
,      .0180 
.0140 
.0160 
.0190 

.000080 

.0010 

.0010 

.0005 

.0005 

.0005 

.0005 

.0010 

.0010 

.0010 

.0010 

.0020 

.OOGO 

.01 
.02 
.03 
.04 
.05 
.07 
.10 
.12 
.15 

UlUmate  att^Kth. 

45^000 

46,000 
47,000 
48,U00 

!    49,000 
50.  COO 

.    51.000 

52,(00 

.17 
.25 

52.460 
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TESTS   OP   IRON   AND   STEEL. 
No.  481. 


Compression  test 


Marks  on  bar,     m  b 

Length,  12^'. 

Diameter,  rM29. 

Sectional  area,  I  sqaare  inch. 


Applied  loads. 


Total    l^^^er"!      ""■' 


Compres- 
sion per 
11. 


Pounds.  I 
1,000 
2,000 
3,000 
4,000 
5,000 
0,000 
7,000 
8,000 
9,000 
10, 000 
11,000 
12,000 
13,000 
14.000 
is;  000 
10,000 
17,000 
18,000 
10,000 
20,000 
21,000 
23,000 
23,000 
24,000 
25,000 
20,000 
27,000 
28,000 
29,000 
30,000 
81,000 

:te,ooo 

33,000 
34,000 
35,000 
80,000 
37,000 
38,000 
39,000 
40,000 


41,000 
42,000 
43,000 
44.000 
45. 000 
46,000 
47,000 
48,000 
40.000 
50,000 
51,000 
52,  OUO 
52,020 


Pound*. 
1,000 
2.000 
3,000 
4,000 
5,000 
0,000 
7,000 
8,000 
0,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15. 00(1 
10,000 
17,000 
18,000 
19,000 
20, 000 ' 
21,000 
22,000 
23, 000 
24,000 
25.000 
26.000 
27,000 
28,000 
29,000 
30,000 
31,000 
32.000 
33,000 
34,000 
35,000 
30.000 
'37.000 
38,000 
39.000 
40,000 


41,000 
42, 000 
43,000 
44,000 
45.000 
40,000 
47,000 
48,000 
40.000 
50,  000 
51.000 
52,  000 
52, 020 


IncJi. 
0. 
.000080 
.000120 
.000170 
.000220 
.000270 
.000320 
.000380 
.000430 
.000490 
.  000540 
.000500 
.  000C60 
.  000720 
.  000780 
.000840 
.000900 
.000900 
.  001020 
.  001080 
.001150 
.  001210 
.001280 
.  001370 
.  001450 
.  001520 
.  001610 
.001690 
. 001780 
.001890 
.002010 
.002180 
.002340 
.  002480 
. 002720 
. 002040 
.003220 
.  003510 
.  003790 
.004160 


.0045 
.  0  >50 
.0060 
.0070 
.0080 
.0090 
.0100 
.0110 
.0120 
.0130 
.0140 
.  0180 


I  Snccessivo 
I  compres- 
sion per 
incD. 


I 


Indi. 
0. 

.  OOOOSO 
. 000040 
.000050 
.  000050 
.000050 
.  000050 
.000060 
.000050 
.000060 
. 000050 
.  OOUO.^0 
.000070 
. OOOOGO 
.000000 
.000060 
.000060 
. 000000 
.000060 
.  000060 
.  000670 
.000060 
. OO0U70 
.000090 
.  000080 
.  000070 
. 000090 
.  000080 
.000090 
.000110 
.000120 
.  000170 
.000160 
.  000140 
. 000240 
. 000220 
.000280 
.  000290 
.000280 
.000370 


.000340 

.0005 

.0010 

.0010 

.0010 

.0010 

.0010 

.0010 

.0010 

.0010 

.0010 

.0040 


Penuftncnt 
set. 


Inch. 

0. 

0. 

.000010 
.000010 
.  000010 
.  000010 
.000020 
.000030 
.000040 
.  «KK)0 10 
.OOOOoO 
.000060 
.  000070 
.000080 
.000090 
.000090 
.000100 
.  000100 
.000110 
.  OOOl.'tO 
.OOOliO 
.000160 
.000180 
.000190 
.  000210 
.  000240 
.  000270 
.000310 
.000350 
.000410 
.0004H0 
.000560 
.000670 
.000770 
.000940 
.001110 
. 001350 
.001580 
. 001820 
. 002120 


Sacoossive 

permanent 

set 


Inch. 
0. 


.000010 

0. 

0. 

0. 

.000010 
.000610 
.000010 

0. 

.  000010 
.  000010 
.  000010 
.000010 
.000010 

0. 
.000010 

0. 

.  000010 
.  000020 
.  000010 
.000020 
.000020 
.000010 
.000020 
.000030 
. 000030 
.000040 
.000040 
.000060 
.  000070 
.000080 
.000110 
.  000100 
.  000170 
.  000170 
.000240 
.000230 
.  000210 
.  000300 
Deflection 
at  middle. 
.01± 
.01 
.02 
.03 
.03 
.04 
.05 
.08 
.10 
.15 
.21 


Remarks. 


Initial  1 


Ultimate  strenfcth. 
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7—12"  B.  L  EIFLJE.    CAST-IROH  BODY,  HOOPED  AWD  TUBED  WITH 

STEEL. 

[Cast  iron  spcnsiincnH  from  breech  and  muzzle  rin^s  of  boily,  und  Atecl  npocimenn  from  in  bo,  hoopg, 
and  brcpoh-bnsbSng.l 
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12"  H  &  T 

Marks  on  bar,     m  r 

Lengtb,  12". 

Diameter,  l'M29. 

Sectional  area.  1  square  inch. 


TESTS   OP   IRON   AND   STEEL. 

No.  483. 

Compression  Test. 


AppUed  loads. 

Comproa- 

aion  per 

incfi. 

Succcssivo 

comprea- 

aion  por 

inch. 

Permanent 

act. 

Sncceaaive 

permanent 

set. 

1 

TotaL  " 
Poundt. 

Per  sqnaro 
inch. 

Reraarka. 

Pounds, 

Inch. 

Inch. 

Jnc/i. 

Inch. 

1.000 

1,000 

0. 

0. 

0. 

0. 

Initial  load. 

2,000 
3.000 
4,000 
5.000 
0.000 

2,000 
3,000 
4,000 
5,000 
0,000 

.000080 

.000080 

0. 

.000120 

.000040 

0. 

.000170 

.000050 

0. 

.000220 

.  000050 

0. 

.000270 

.000050 

.000010 

".'ooooio* 

7.000 

7,000 

.000310 

.000040 

.000010 

0. 

8.000 

8,000 

.000370 

.000060 

.000020 

.000010 

9,000 

9,000 

.000410 

.000040 

.000020 

0. 

10,000 

10.000 

.000440 

.  000030 

.000030 

.000010 

11,000 

11,000 

.000510 

. 000070 

.000030 

0. 

,    12.000 

12,000 

.000560 

.000050 

.  C00C40 

.000010 

'    13,000 

13,000 

.000610 

.000050 

.000050 

.000010 

14,000 

14.000 

.0O0iS7O 

.000060 

.000060 

.000010 

15,000 

15,000 

.000720 

.0OOO.-iO 

.000070 

.000010 

10.000 

10,000 

.  000700 

.000040 

.000070 

0. 

17,000 

17,000 

.  000820 

. OOOOGO 

.000080 

.000010 

18,000 

18,000 

.000870 

.000050 

.000080 

0. 

;    19,000 

10,000 

.000040 

.000070 

.000090 

.000010 

1    20,000 

20,000 

.001000 

.000000 

. 000100 

.  000010 

j    21,000 

21, 000 

.  001070 

.000070 

.000110 

.  000010 

22,000 

22, 000 

.  001120 

.  000050 

.000130 

. 000020 

:  23;ooo 

23,000 

.001100 

.  000070 

.000160 

.  000020 

24.000 

24, 000 

.  001260 

.  000070 

.000180 

.000030 

25,000 

25,000 

.001340 

.000080 

.000200 

.000020 

.    20,000 

20.000 

.  001430 

.000090 

.0OO2."M) 

.000030 

• 

27,000 

27,000 

.001400 

.000000 

.000250 

.000020 

,    28,000 

28,000 

.001580 

.000090 

.  000260 

.000030 

20,000 

29,000    , 

.  001680 

.000100 

.000330 

.000050 

80,000 

30.000 

. 001810 

.000130 

.000390 

.OOOOGO 

1 

31,000 

31,000 

.  001030 

.000120 

.000400 

.000100 

1 

32,000 

'      32, 000 

.  002130 

.000200 

.  OOOWO 

.  000140 

!  saiooo 

33,000 

.002200 

.000160 

.  000740 

.000110 

34,000 

34, 000 

.002480    . 

.000190 

.000870 

.000130 

.    35.000 

33, 000 

.002780 

.000300 

.001130 

.000260 

,    30.000 

30, 000 

.003100 

. 000320 

.  001380 

.000250 

1    87;000 

37.000 

. 003410 

.000310 

.  001C70 

.000290 

1    38,000 

38. 000 

.003770 

.000360 

.  001070 

. 000300 

39.000 

30,000 

.004110 

.  000340 

.002280 

.000310 

40,000 

40,000 

.  004040 

.000530 

.  002730 

.000450 
Deflection 
at  middle. 

41,000 

42,000 

48,000 

•    44,000 

41.000 
42,000 
43,000 
44,000 

.0050 

.000360 

.02 

!o06U 

.0010 

.04 

.  0005 

.0003 

05 

;0070 

!0005 

!06 

45.000 
,    46.000 
47,000 
48,000 
49,000 
50,000 
51.000 
52.000 
52,800 

45, 000 
40,000 
47  000 

.0080 
.  0085 

.0010 
.0005 

.07 
.09 

!oooo 

.0003 



.10 

48^  000 
49, 000 
50. 0(>0 
51, 000 
.V2,000 
52,300 

.0100 

.00)0 

.12 

.0110 

.0010 

.14 

.  0120 

.0010 

.10 

.  oi;w 

.0010 

ill!!!!!!!!! 

.20 

!oioo 

.0020 

.25 





(Tltimato  otrongtli. 
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No.  484. 
Compression  Test 


12"H&T 

Marks  on  bar,     h  k 

Length,  12''. 

Diameter,  rM29. 

Sectional  area,  1  square  inch. 


Applied  loada. 

Comprea- 

sioB  per 

iocfi. 

Sncceaaive 

oomproa- 

aion  per 

iiicii. 

Inch. 

• 

Permaoent 
set. 

Inch. 

Sacceasivo 

pormanent 

ar^t. 

Total. 

Persqnare 
inch. 

Remarka. 

PotMub. 

Pounds. 

Inch. 

Inch. 

1,000 

1,000 

0. 

0. 

0. 

0. 

Initial  load. 

2,000 
3,000 

2,000 
3,000 
4  000 

.000070 
.  000120 

.  000070 
.000050 

0. 

0. 

4,000 

.  00017i» 

.  000050 

0. 

5,000 

5,000 

.  0001>20 

.000050 

.000010 

""."ooooio" 

6,000 

6,000 

.000270 

.  000050 

.000010 

0. 

7,000 

7,000 

.000310 

.  000040 

. 000020 

.000010 

6,000 

K,000 

.000360 

.  000050 

.  000030 

.000010 

9.000 

9,000 

.  000420 

.000060 

.000040 

.000010 

10.000 

10.000 

.  000460 

.  000040 

.000050 

.000010 

11,000 

11,000 

.00U5I0 

.000050 

.000050 

0. 

12,000 

12.  COO 

.  000560 

.  000050 

.000060 

.000010 

13. 000 

13,000 

.  0U0610 

.  000050 

.  000070 

.000010 

14,000 

14,000 

.  000660 

.  000050 

.  000070 

0. 

1 

10,000 

15.000 

.  000720 

.  000000 

.  000080 

.000010 

t 

18,000 

10,000 

.  000770 

.  000050 

.000090 

.000010 

17,000 

17.000 

.  000830 

.  OOOOGO 

.000090 

0. 

18,000 

18,000 

.  000870 

.000040 

.  000090 

0. 

19.000 

19,000 

.000920 

.000050 

.000100 

.000010 

20,000 

20, 000 

.  000970 

.  000050 

.000100 

0. 

21,000 

21,000 

.  00IC50 

.000080 

. 000120 

.000020 

22,000 

22, 000 

.001110 

.000060 

.000140 

. 000020 

23,000 

23, 000 

.001170 

.000060 

.000160 

.000020 

24.000 

24,100 

.  001220 

.000030 

.000170 

.OOOCIO 

25,000 

25. 000 

.  001300 

.000080 

.  OOfJlbO 

. 000020 

26.000 

26,000 

.  001360 

.000060 

.  000210 

.0000:jO 

27,000 

27,000 

.  OOHtJO 

.  000070 

.  000230 

.000020 

28,000 

28.000 

.001520 

.000090 

.  000200 

.O0OO3O 

29.000 

29,000 

.001010 

.000090 

.ooo:no 

.000050 

1 

30.000 

30,000 

.001710 

.  000100 

. 000360 

.000030 

31.000 

31,000 

.001810 

.000100 

.  0004-20 

.000060 

32,000 

32,000 

. 001930 

.  000120 

.000490 

.000070 

33,000 

33,000 

.002080 

.  000150 

.000590 

.000100 

34,000 

34,000 

.  002220 

.000140 

.000690 

.000100 

33,000 

35,000 

. 002440 

.  000220 

.000830 

.  000140 

36.000 

36.000 

.012080 

.000240 

. 001030 

.000200 

37,000 

37,  OOO 

.002920 

.  000240 

. 001220 

.000190 

3S,000 

38,000 

.  (103180 

.000260 

. 001440 

.  000220 

39,000 

39,000 

.  003020 

.000440 

.  001800 

.  000300 

40,000 

40,000 

.  003920 

.000300 

.  002100 

.000300 
Deflection 
at  middle. 

41.000 

.41,000 

.0040 

.000080 

.01 

42.000 

42,000 
43,000 
44,000 
45,000 
46,000 

.0050 

.0010 

.02 

43.000 
44,000 

.0060 

.0010 

.03 

.0065 

.0005 

.04 

45,000 
4G.O0O 

.0070 

.0005 

".'. 

.05 

.  C075 

.0003 

.06 

47.000 
48,000 

47, 000 
48,010 
49,000 
50,000 
51,000 

.0080 

.0003 

.08 

.0090 

.0010 

.10 

49,000 

,     50,000 

51,000 

.0095 

.0003 

.14 

.0100 

.0005 

.16 

.0110 

.0010 

.18 

52,000 

52,000 

.0130 

.0020 

.20 

63,000 

53,000 

.0150 

.0020 

.27 

Ultimate  atrength. 
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TESTS   OP   IRON    AND    STEEL. 

No.  485. 

Compression  Test. 


,.      ,  12"H&T 

Marks  on  bar,     mh 

Length,  12''. 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 


AppUcd  loads. 

Compres- 
sion per 
InAh. 

Sacccasiyc 
compres- 
sion per 
inch. 

Permanent 
set. 

Soccessiye 

permanent 

set. 

Kemarks. 

TotaL 

Por  sqaare 
incii. 

Pound». 

Poundt. 

Inch. 

Inch. 

Inch, 

Inch, 

1.000 

1.000 

0. 

0. 

0. 

0. 

Initial  load. 

2,000 

2,000 
3,000 

.000070 
.000110 

.000070 
.000040 

0. 
.000010 

3.000 

'■".'ooooio" 

4,000 

4.000 

.000100 

.000050 

.  OOOOIO 

0. 

5,000 

5.000 

.000210 

.000050 

.000020 

.000010 

0,000 

6,iK)0 

.000260 

.000060 

.000030 

.000010 

7,000 

7,000 

.000810 

.000050 

.000030 

0. 

8.000 

8,000 

.000360 

.000050 

.000040 

.000010 

9,000 

0,000 

.000300 

.000030 

.000040 

0. 

10,000 

10.000 

.000430 

.000040 

.  000040 

0. 

11,000 

11.000 

.000400 

.000060 

.000050 

.000010 

12,000 

12,000 

.000540 

.000050 

.000050 

0. 

13,000 

13.000 

.000590 

.000050 

.000060 

.000010 

14,000 

14,000 

.000650 

.000060 

.000070 

.000010 

15.00) 

15.000 

.000720 

.000070 

.000070 

0. 

16.000 

16,000 

.000760 

.000040 

.000080 

.000010 

17,000 

17,000 

'    .000810 

.000050 

.000090 

.000010 

18,000 

18,000 

.000860 

.000050 

.000100 

.000010 

10,000 

10,000 

.000910 

.000050 

.000100 

0. 

20,000 

20,000 

.000080 

.000070 

.000110 

.000010 

21,000 

21,000 

.001060 

.000080 

.000120 

.000010 

22,000 

22,000 

.001110 

.000050 

.J000130 

.000010 

23,000 

23,000 

.001160 

.000050 

.000140 

.000010 

24,000 

24,000 

.  001210 

.000050 

.000150 

.000010 

25,000 

25,000 

.001290 

.000080 

:  000160 

.000010 

26,000 

20,000 

.001860 

.  000070 

.000180 

.0000^0 

27,000 

27,000 

.001430 

.000070 

.000210 

.000030 

28,000 

28,000 

.  001520 

.000090 

.000240 

.000030 

20, 000 

20,000 

.001590 

.000070 

.000280 

.000040 

30,000 

30,000 

.001690 

.000100 

.000320 

.000040 

31,000 

31,000 

.001810 

.  000120 

.  000370 

.000050 

82.000 

32,000 

.  001910 

.000100 

.000430 

.000060 

83,000 

33,000 

.002080 

.000170 

.000540 

.003110 

1 

34,000 

34,000 

.002220 

.  000140 

.000630 

.000090 

1 

35,000 

35,000 

.002430 

.000210 

.000780 

.000150 

36,000 

36.000 

.002650 

.000220 

.000970 

.000190 

! 

;    37,000 

37,000 

.002850 

.000200 

.001120 

.000150    • 

I    88,000 

38,000 

.  003140 

.000290 

.001390 

.000270    1 

30.000 

39.000 

.003450 

.000310 

.  0016?0 

.000230    ' 

40,000 

1 

40,000 

.  003830 

.000380 

.  001970 

.  000350    ' 
Deflection  \                                        , 
at  middle.  1                                          1 

41, 000 

41,000 

.0050 

.001170 

.01-        i                                             1 

42,000 

1    43,000 

1    44,000 

45,000 

40,000 

47,000 

'    48.000 

42, 000 
43,000 
44,000 
45,000 
4fl,000 
47,000 
48,000 

.0060 

.0010 

.01            1                                                 I 

.0065 

.0005 

.02 

.0070 

.0005 

.02 

.0075 

.0005 

.024- 

.0080 

.0005 

.025          1 

.0090 

.0010 

.03 

.  0005 

.  00(»5 

.034- 

,    40.000 
50,000 
61.000 
52,000 

40,000 
50,000 
51,000 
52.000 
5J,000 
54,000 
64,600 

.0100 

.0005 

.04 

.0105 

.0005 

.05 

.011(1 

.0003 

.07 

.0120 

.0010 

.10 

,    63,000 
64,000 
64,800 

.0130 

.0010 

.13 

.0140 

.0010 

.17 

.OIGO 

.0020 

.20 

Ultimate  strengtli. 

SEx3649l 


Marks,  *-!if'^' 

Diameter,  ''.564. 

Sectional  area«  .25  sqaare  inch 

Length,  3''. 


TESTS    OF    moX   AND    STEEL, 
No.  682^. 
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Applied  lowls. 


Tota]. 


Poundi. 
250 
1,250 
2,500 
8,750 
^000 
(1^250 
7,500 
8,750 
10,000 
10,250 
10.500 
10,750 
11.0C0 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12, 750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14, 750 
15,000 
15,500 
16,000 
10,500 
17.000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20, 500 
21,000 
21, 500 
22,000 
22,500 
23, 000 
23,500 
23,680 
21.700 


Per  BO  nare 
inch. 


Pound§, 
1,000 
5,(;00 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
40.000 
47,000 
48,000 
40,000 
50,000 
51.000 
52,000 
53.000 
54,000 
55,000 
56,000 
57,000 
.>8,000 
50,000 
60,000 
62.000 
64.000 
66,000 
68,000 
7U.0OO 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
80,000 
88,000 
00,000 
02,000 
94,000 
04,720 


*^  per  inch, 


SacceMlve  1  pennan«nt  I  Successive  I 
elonzation   ^"^ !*!?"'""'  permanent 


In:h, 
0. 

.000100 
.000300 
.000433 
.000633 
.000733 


.001100 
.001233 
.  001267 
.  001300 
.001333 
.001367 
.001433 
. 001467 
.001500 
.001533 
.001567 
.001633 
.  001667 
.  001700 
.001733 
.001800 
.  UlOOOO 
.  010567 
.010867 
.011567 
.012500 
.  013367 
.015567 
•  .017067 
.  018933 
.  021333 
.023300 
.025600 
.028333 
.031067 
.034500 
.038067 
.042106 
.  047067 
.032500 
.050900 
.068067 
. 0820G7 
.1100 
.1400 


Inch. 
0. 

.000100 
. 000200 
.000133 
.000200 
.000100 
.000200 
.000167 
.  000133 
.000034 
.000033 
.000033 
.000034 
.000066 
.000034 
.000033 
.000033 
.  000034 
.000066 
.  000034 
.000033 
.000033 
.000067 
.008200 
.000567 
.  000300 
.000700 
.  000933 
.000867 
. 002200 
.001500 
.001860 
.  002400 
.  001967 
.  002300 
.  002733 
.  002734 
.  003433 
.003567 
.004033 
.  004067 
.  00,5433 
.  007400 
.008167 
.  014000 
. 027033 
.0300 


/nc/i. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


KemarkH. 


Initini  load. 


.000033 


.000033 


.000033 


.007707 


.  007734 


.1  Elafltic  limit. 


.011000    I      .003233 


Tenaile  strength. 

Load  at  time  of  rupture., 


General  summary. 

Specific  gravity ^ 7.8658 

Hardness 18.09 

Tensile  strength  per  square  inch  of  orljginal  section pounds..      04.720 

Elastic  limit  per  square  inch  of  originalsection : do —      54.000 

Elongation  per  incn  after  mptnro inch..      0.2167 

Elongation  per  inch  under  strain  at  elastic  limit do 001800 

Keduction  in  diameter  at  point  of  niptnrb ..do 124 

Kednction  in  area  after  nipturo,  per  centum  of  original  section 39.2 

Position  of  rupture , ".35  from  middle  of  stem 

Character  of  broken  snrface,  silky,  60  percent,  fine,  granular,  roiliating  from  center  of  broken  surface, 

40  per  cent 
Elongation  of  inch  sections ".17,  ".35*,  ".13 
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TESTS  OF  ISON  AND  STEEL. 


12  U  6c  T 
T2 


Marks,     ^^  .^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Leugtb,  3''. 

Applied  londs. 


No.  683. 


Total. 


Per 


_>MQArc 

incn. 


i  '  I  • 

^    per  Inch.    ""j^^l^S  ^^'        permanent 


I  Pounds. 

230 

1,250 

2.500 

3,750 

5,000 

a,  230 

7,.'i00 

8,750 

10,000 

10. 250 

10,500 

10,750 

11,000 

11,250 

11.500 

I     11,7.'/) 

.     12.000 

■     12,250 

ri.500 

12, 7.'>0 

13,000 

.     13,250 

13. 500 

13,750 

.     14,000 

14, 250 

,    11,500 

14,7.'i0 

I     15.000 

.    15.500 

•  10.000 

•  16,500 
17,000 
17,500 
18.000 
18,500 
10.000 
19,300 
20.000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,600 
24,000 
24,600 
25,000 
25,470 
24.600 


Foundt. 
1,000 
5,000 

• 
Inch.      1 
0.      1 
.000133  , 
.000300 
.000433  1 
.000633  ! 
.000800 
.000067  ' 
.001133 
.001267 
. 001J07 
.001300  ' 
.001333  1 
.001367 
.001400  , 
.001407  ' 
.001500  , 
.001533  , 
.001567  , 
.001633  - 
.001667  ' 
.001667  ' 
.001700  , 
.001733 
.  .001707  1 
.001833  ! 
.003567  ' 
.006100 
.O0G107 
.007133  , 
.008067  ' 
.000433 
.  011333 
.012800 
.  014333 
.010067 
.017633  ' 
.010500  . 
.021333  : 
. 023600 
.026033  , 
.028333  1 
.0315331  1 
.034033  ; 
.038333 
.042333 
.047067 
.053000 
.0600 
.0733 
.1000 

Inch. 

0. 

.000133 
.000107 
.000133 
.000200 
.000167 
.000167 
.000166 
.  000134 

0. 

.000033 
.000033 
.000034 
.000033 
.000067 
.000033 
.000033 
.000034 
.000006 
.000034 

0. 

.000033 
. 000033 
.000034 
.000066 
.  001734 
.  002533 
.000367 
.000666 
.000934 
.  001366 
.001900 
.  001467 
.001533 
.001734 
.001566 
.001867 
.001833 
.002267 
. 002433 
.002300 
.003200 
.003400 
.003400 
.004000 
.004734 
.005033 
.0070 
.0133 
.0267 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 

10,000 

15.000 

20.000 

25,000 

30,000 

3.'i,  000 

40,000 

41.000 

42,000 

43,000 

44,000 

1 

45,000 

0. 

40,000 

47.000 

1 

48,000 

1 

40.000 
50,000 

1 

0. 

51,000 

ff'*,  000 

53,000 

54.000 

55,000 

0. 

50,000 

57,000 

::::::;::::::""""" 

58,000 

50,000 

00,000 
02,000 

.004800 

.004800 

61,000 

66,000 

68.000 

70,000 

72,000 

74,000 

76,000 

78.000 

80,000 

82,000 

84,000 

80,000 

88,000 

90.000 

02.000 

04.000 

06.000 

1 

08,000 

100,000 

101,680 

Initiallowl. 


Ehwtlo  limit 


TensUo  strongtb. 

Load  at  time  of  roptnre. 


General  aummarij. 

Tontilo  strength  per  square  inch  of  original  section pounds..    101, 680 

Blastio  limit  per  sanare  inch  of  original  section dp 50,000 

Elongation  per  inoii  after  mptare inch..      0.1100 

IClongatlon  per  inch  under  strain  at  elastic  limit do 001833 

Reduction  in  diameter  at  point  of  rnptaro do 064 

Ucduction  in  area  after  rupture,  per  centum  of  original  section 21.4 

Position  of  rupture ".3fh>m  neck. 

( 'haraoter  of  broken  surface : granular  at  circamference ;  center,  rough  sponc)' 

Klongation  of  inrh  Hections..... ".17*, ".08, ".O-J 
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No.  493. 
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12"  H  &  T 
BR 
No.  5. 


tb,  12''. 

eter,  1".129. 

onal  area,  1  square  iucb. 


lied  loads. 

Compres- 

aionpcr 

inch. 

Succeiwlvo 

corapros- 

aloD  per 

inch. 

Permanent 
set. 

Saccessive 

permanent 

set. 

Eemarks. 

Persanaro 
inch. 

. 

Pound*. 

1,000 

2.000 

3,000 

4.000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25,000 

26.000 

27,000 

28,000 

20.000 

30.000 

31,000 

32,000 

33,000 

34,000 

35,000 

3A  000 

IneK. 
0. 

.000070 
.000110 
.000180 
.000220 
.000280 
.000320 
.000380 
.000430 
.000480 
.000510 
.000620 
.000670. 
.000720 
.000770 
.000820 
.000890 
.000980 
.  001030 
.001100 
.001180 
.001230 
.001310 
.001410 
.001400 
.001590 
.001680 
.001820 
.001930 
.  002100 
.002280 
.002450 
.002680 
.002930 
.003270 
.003600 
003950 

0. 

.000070 
.000040 
.000070 
.000040 
.000060 
.000040 
.000060 
.000050 
.000050 
.000060 
.000080 
.000050 

Ineh. 
0. 

Ineh. 
0. 

Initialload. 

0. 





.666626    j      .660626 

1 

:::;::::;:::::::::::::: 

.000050 
.000050 
.000050 
.000070 

.000090 

.000070 

.000090 
.000050 
.000070 
.000080 
.000050 
.000080 
.000100 
.000080 
.000100 

.000130 

.000040 

.000280 

.000150 

.000090 
.  000140 
.000110 
.000170 
. 000180 



.000610 

.000330 

.000170 
.000230 
.000250 
.000340 
.000330 
nonaiio 

:::::::::!::::::;::::::: 

.001520    1      .000910 

1       37;  066 

i        38,000 

!ta  no4i 

.001480    ;      .000530 
.004980           .000500 
.005700          .000720 

.0070        1      .0013 
.0080        ;      .0010 
.  0090        1      .  0010 
.0100        1       .0010 
.  0110        ;      . 0010 
.  0120              . 0010 
.0140        '       .0020 
' . 0160              .  0020 

1 

40,000 

41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
48,660 

.003610 

.002090 
Deflection 
in  10". 
.02 
.03 
.05 

.07           1 
.00           1 

.12 
.16 
.20 

Ultimate  strength. 

; 

u 


General  summary. 

trength  per  square  inch  of  original  section pounds..      48,000 

ptSlan ...trttf  fT.t«-trri--<TT-r »•»,»» ....triplo  flcxoro. 
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TESTS    OF   IRON   AND    STEEL. 


,.     ,      i2"n&T 
Marks,       b  k 

No.C 

Length,  12". 

Diameter^  l'M29. 

Sectional  area,  1  square  inch. 


No.  494. 


Applied  loads. 

Compres- 

sion  per 

inch. 

Successive 
compres- 

"Sir 

Pennancnt 
set. 

Successive 

Total. 

Pounds. 

1.000 

2,000 

3,000 

4,000 

5,000 

0,000 

7,000 

8.000 

O.OCO 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

10, 000 

17,000 

18,  OOO 

19. 000 

20,  000 

21,000 

22, 000 

23, 000 

24, 000 

25,  000 

20,000 

27. 000 

28. 000 

29, 000 

30,000 

31.000 

32,000 

33, 000 

34.000 

.35,000 

30,000 

37,  000 

36.000 

39, 000 

40,000 

41.000 
42, 000 
43, 000 
44,000 
4.'>.  000 
40.000 
47.000 
48,000 
49, 000 
50,000 
51,000 
62,000 

Per  square 
Incli. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

0,000 

7,000 

8,000 

0,000 

10.000 

11,000 

12,000 

13,000 

14,  OOO 

15,000 

10,000 

17,000 

18,000 

19,000 

20,000 

21, 000 

22,000 

23, 000 

24,000 

25, 000 

26, 000 

27.000 

28, 000 

29, 000 

30,000 

31,000 

32, 000 

33,000 

34,000 

35. 000 

86,  000 

37, 000 

38, 000 

39, 000 

40. 000 

41, 000 
42, 000 
43, 000 
44.000 
45, 000 
40, 000 
47,000 
48, 000 
49,000 
50, 000 
51, 000 
52,000 

pcrmauent 
set. 

Remark] 

Inch. 
0. 

. 000070 
.000110 
.  000170 
.  000220 
.  000270 
.  000320 
.  000380 
.  000430 
.  000480 
.000520 
.  000560 
.  000630 
.  000690 
.000750 
.000820 
.000860 
.  000920 
.000990 
. 001070 
.001110 
.  001200 
.  0C1270 
. 001350 
. 001430 
.  001540 
. 001040 
.  001750 
.  001890 
.  002040 
.002240 
.  002480 
.002710 
. 003020 
.  003400 
.003790 
.  004180 
.004580 
.  004990 
. 005500 

.OOCO 
.  0070 
.OU80 
.0085 
.0090 
.0100 
.0110 
.0120 
.  0140 
.0150 
.0160 
.0200 

Inch. 
0. 

.000070 
.  000040 
. 000060 
.  000050 
.  000050 
.000050 
.  000060 
.  000050 
.000050 
.  000040 
.  000060 
.000050 
.  000060 
.000060 
.  000070 
.000040 
.000060 
.000070 
.000080 
.000040 
.000090 
. 000070 
.000080 
.  000080 
.000110 
.  000100 
.  000110 
.  000140 
.000150 
.  000200 
.  000240 
.  000230 
.000310 
. 000380 
. 000390 
.  000390 
.  000400 
.000410 
.  000510 

.  0005 

Inch. 
0. 

Inch. 
0. 

Initialload. 

.  000010 

.  000010 

.606656 

.000040 

. 

.000090 

.000040 

.  000140 

.000050 

.000280 

.000140 

.  000630 

.000350 

;;:;:;;:'"i 

.001830 

.001200 



.  66n666 

. 001770 
Deflection 

in  10". 
0. 
0. 
0. 

.01 

.02 

.04 

.07 

.09 

.10 

.12 

.14 

.22 

.0010 
.0010 



.  0005 
.0005 
.0010 
.0010 
.  0010 
.0020 
.0010 
.0010 
.0040 



Ultimate  atranc 

TESTS   OF    IRON   AND    STEEL. 


495 


Marks,  ^2  H  &  T 

Diameter,  ".564. 

SectioDal  area,  .25  square  iDch. 

Length,  2'^ 


No.  (>8C, 


^SJSct    ;  elonp^tlon  P"™"""'!  p«rmane«t 
*^  per  inch.  I       •®^*  set.        , 


Poimdff. 

250 

1,250 

2,500 

3.75C 

5,000 

0,260 

7,600 

8,750 

9,000 

0.2S0 

9.500 

9,750 

30^000 

10,250 

10,500 

10,760 

11,000 

11,250 

11,500 

11,750 

12.000 

12.250 

12,500 

12,750 

13.000 

13,250 

13,600 

13,750 

14.000 

14,250 

14.500 

14.750 

15,000 

15.500 

18.000 

10,500 

17,000 

17,500 

18,000 

1R.500 

19,000 

19,500 

20.000 

20,500 

21.000 

21,500 

22.000 

?2,500 

23,000 

23,120 


Poundg. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30.000 
85.000 
30.000 
37,000 
38.000 
30.000 
40,000 
41.000 
42,000 
43,000 
44.000 
45.000 
40,000 
47,000 
48.000 
40.000 
50.000 
51,000 
52,000 
53.000 
54,000 
55.000 
60.00U 
57,000 
68,000 
59,000 
00,000 
02,000 
64,000 
00,000 
68.000 
70,000 
72,  OOO 
74.000 
70,000 
78, 000 
80.000 
82.000 
84,0CO 
86,000 
88.000 
90.000 
02.000 
93.480 


Itcmarkri. 


Initial  load. 


Elantio  liiiitt. 


)0           .005250    1 

.006750     

.0100        ' 1 

.0100        • : 

.0200         , 

.0200         , 

Tensile  strougih. 

General  summary. 

Tennilo  ntrecgth  per  iiqiiare  inch  of  original  aection pountle. .      02. 480 

Elaatio  limit  per  sqnai-o  inch  of  original  section do    ..      41.000 

Klongation  per  incli  after  rnpturo inch..      0.1250 

Klongatiou  per  inch  under  strain  at  clastic  limit do 001450 

Jicdnclion  indiaroeternt  point  of  mptnro do 004 

Reduction  in  area  after  riiptoro.  per  centum  of  ori;^naI  section yi.  4 

Position  of  mptnro at  middle  of  stem 

Character  of  brolieu  surface,  granular,  45  per  -centum ;   dull  spongy  surface  obliqae,  Tilth  axis  of 

specimen,  55  per  centum. 
Elongation  of  i nch  sections ".14  *,  " .  1 1 
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Length,  5". 

Diameter,  ".797.    , 

Sectional  area,  .50  square  inch. 


TESTS  OP  IRON  AND  ST££L. 
No.  514. 


Applied  loads. 

Compree- 

sion  per 

Inch. 

Inch, 
0. 

.000067 
.000300 
.000400 
.000567 
.000700 
.000867 
.  001033 
.001200 

aM9Xl 

Succcftslve 

Permanent 
set 

Succc«8ivo 

permanent 

set. 

Kcroaiks. 

TotaL 

Persqaare 
Inch. 

sion  per 
incL. 

Inch. 
0. 

.000067 
.  000233 

PoUTldM. 

500 
2,500 
6,000 
7,600 
10.000 
12.500 
15,000 
17,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,600 
21,000 
24,500 
25.000 
25,500 
26,000 
26.500 
27,000 
27,500 
28.000 
28,500 
20,000 
20,500 
30,000 
44,810 

Pntndt. 
1,000 
5.000 
10.000 
15,000 
20,000 
25,000 
30.000 
85.000 
40.000 
41,000 

Inch. 
0. 
0. 
0. 

Ineh.     . 
0. 

Initial  load. 

EUstio  limit 
Ultimate  strength. 

.000100        U- 

.000167 
.000133 
.000167 
.000166 
.000167 
.000033 
.000034 
.000033 
.000033 
.000034 
.OOOOGG 
.000067 
.000067 
.000100 
.000166 
.002000 
.000467 
.000433 
.000400 
.000400 
.000434 
.000533 
.000407 
.000533 
.000667 

0. 
0. 
0. 
0. 
.000033 

.000033 

42.000          .001267 
43, 000            noiaoo 

44,000 
45,000 
46,000 
47,000 
48,000 

.001333 
.001807 
.  001433 
.001500 
.001567 

.000033 

0. 

49  000     '       -  001667 

. 

50.000 
51,000 
52,000 
53.000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 

.001833 
.004733 
.  005200 
.005633 
.006033 
.  006433 
.006867 
.007400 
.007867 

.000633 

.000000 

.004500 

.003867 

00,000    ;      .000067 
88,620    1 

.006983 

.002433 

General  summary. 

Elastic  limit  per  aqaaro  inch  of  ori;;inal  section pound?*..        48.00<l 

Compression  per  inch  nnder  stress  at  elastic  limit inch . .    0. 0015G7 

Ultimate  strenfi^b  per  square  inch  of  original  section ^..pounds..       ^6thJ 

Manner  of  failuro...'. triple  flexoi« 


TESTS   OF -IRON   AND   ST££L. 
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No.  615. 
Marks,  %^7*T 
Length,  6'^ 
Diameter,  ''.797. 
Sectional  area,  .50  square  inch. 


Applied  loftdB. 

Compres- 
sion per 
inch. 

Saccessive 
compres- 

Permanent 
set. 

SaccessiTO 

permanent 

set. 

Remarks. 

ToUl. 

PersqoAre 
inck. 

Pounds. 
500 
2.500 
5.000 
7.500 
10,000 
12,500 
15,000 
17.500 
20.000 
20.500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
28,500 
27,000 
1    27.500 
28,000 
28,500 
29,000 
29,600 
dO,000 
44,790 

Founds. 
1,000 
5,000 
10,000 
15^000 
20,000 
25,000 
80,000 
85.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
56.000 
57,000 
58,000 
59.000 
60.000 
89,580 

Inch. 

0. 
.000067 
.000233 
.000400 
.00t)567 
.000700 
.000867 
.001033 
.001167 
.001200 
. 001233 
.001267 
.001300 
.  0013b3 
.001367 
.     .  001400 
.  001433 
.  001433 
.  001467 
.  001467 
.001500 
.001533 
.001567 
.001800 
.002033 
.  002367 
. 003207 
.004000 
.  007333 

Inch. 

0. 

.000067 
.000)66 
.000167 
. 0001C7 
.000133 
.000167 
.000166 
.000134 
.000033 
.000033 
.000034 
.  000033 
.000033 
.000034 
.000033 
.000033 

0. 
.000034 

0. 
.000033 
.000033 
.000034 
.  000233 
.000233 
.000334 
.000900 
.  001633 
.002433 

Inch. 
0. 

0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 

Inch. 

0. 

1 

1 

0. 

1 

j 

Elastic  limit. 
Ultimate  Btrength. 

0. 



1 

1 

.000333    1      .00^.333 

1 

1 

. 005333          . 005000 

General  sunimary. 

Elastio  limit  per  square  inch  of  ori^nal  section pounds..        54,000 

Compression  per  inch  under  stress  at  elastiolimit inch..    0.001567 

Ultimate  strength  per  square  inch  of  original  section pounds..       89,580 

Manner  of  failure triple  flexure 

S.  Ex.  36 32 
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TESTS   OF   IRON   AND   STEEL. 
No.  M6. 


IS^'HAT 


Marks,        x  8 

Length)  5''. 

Diameter,  ^'.797. 

Sectional  area,  .50  square  inch. 


- 

C0IDpT¥S- 

AioD  pt^r 
Ineb. 

SuccesaiTe 
eoiiQiprcis- 
aJou  OUT 

pumianeiit 

Rwniffki. 

ToiiL 

For  AaTiATe 
inun* 

Pinmdi. 

500 
2.600 
5.000 
7,500 
10,000 
12,500 
15,000 
17,600 
20.OU0 
20.600 
21,000 
21.600 
22.000 
22.600 
23,000 
28,600 
24,000 
24.600 
25.000 
25,500 
26,000 
26,500 
27,000 
27,500 
28.000 
28,500 
29,000 
29,600 
80.000 
41,510 

Pound§. 
1.000 
5.000 
10,000 
1^000 
20,000 
25,000 
80,000 
85,000 
40.000 
41,000 
42,000 
48,0€0 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
60.000 
51,000 
62.000 
53,000 
54,000 
55.000 
56,000 
57,000 
58,000 
59,000 
60,000 
83.020 

Inch. 
0. 

.000100 
.000267 
.000433 
.000600 
.000767 
.000033 
.001100 
.  001267 
.001800 
.001333 
.001367 
.001400 
.001433 
.001467 
.001567 
.001700 
.007167 
.OU7:,00 
.007867 
.008J00 
.000033 
.009700 
.010533 
.011107 
.011800 
. 012733 
.013500 
.014400 

Ineh. 
0. 

.000100 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000033 
.000033 
.000034 
.000033 
.000038 
.000034 
.000100 
.000138 
.005467 
.000333 
.000367 
.000333 
.000833 
.  000667 
.000833 
.000634 
.000633 
.000033 
.000767 
.000000 

Inch. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000038 
.000038 
.000067 

Ineh, 
0. 

Initial  load. 
Elastic  limit. 

Ultimate  strength. 

'".000038"' 
0. 
0. 
.000084 

.000067 

0. 

.005967 

.005900 

.008500 

.002533 

.012033 

.003533 

General  summary, 

Elastlclimit per  sqaare.incli  of  original  section ponnHs..      46.000 

Compression  per  inch  under  stress  at  elastic  limit inch..  0.001467 

Ultimate  strength  per  square  inch  of  orij^inal section pounds..     83.02U 

Manner  of  Ikilnre triple  flexure 


TESTS  OP  IRON -AND -STEEL. 
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No.  617. 


Marks,  ""HAT 

Length,  4''.25. 

Diameter,  ".797. 

Sectional  area,  .50  sqaare  inch. 


AppUed  loads. 

Compres- 
sion per 
inch. 

SuccessiTe 

sion  per 
incL 

Permanent 

set. 

SaooeesiTe 

permanent 

set. 

Bemarka. 

TotaL 

Per  sqnaro 
incJi. 

Founds. 

500 
2,500 
5.000 
7,500 
10.000 
12,500 
15,000 
17,500 
20,000 
20,500 
21,000 
21.500 
22,000 
22. 500 
23,000 
23,500 
24,000 
24,500 
25,000 
25, 500 
26,000 
26.500 
27,000 
27,500 
28,000 

Founds. 
1.000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40. 000 
41,000   • 
42, 000 
43,000 
44,000 
45, 000 
40,000 
47,000 
48.000 
40,  COO 
50,000 
51.000 
5i,000 
53.000 
54.000 
.55.000 
56,000 
57, 000 
58, 000 
59.000 
60.000 
102,100 

Inoh. 
0. 

.ooom 

.000300 
.000400 
.000533 
.000067 
.000833 
.001000 
.0OU33 
.001200 
.001233 
.  001'.'67 
.001.300 
.001333 
.001333 
.001367 
.001400 
001433 
.001467 
.004200 
.005207 
.005867 
.007033 
.007533 
.007967 
.008400 
.009133 
.009800 
.010533 

Jnai. 

0. 

.000133 
.000167 
.000100 
.000133 
.000134 
.000166 
.000167 
.000133 
.000067 
.000033 
.000034 
.000033 
.000033 

0. 

.000034 
.000033 
.000033 
.000034 
.002733 
.001067 
.000600 
.001166 
.000500 
.000434 
.000433 
.000733 
.000667 
.000733 

Inch. 

0. 

0. 

0. 

0. 

.000038 
.000033 
.000033 
.000067 
.000C67 

Inch. 
0. 

Initialload. 

Slastteliiidt. 
Xnttmateatiength. 

""."ooooS" 

0. 
0. 

.000034 
0. 

.000067 

0. 

.000067 

0. 

.005567 

.005500 

28, 500 
29,000 
20,500 
30. 000 
51,050 

.008867 

.002800 

General  eummary. 

Blasiio  limit  per  sqnare  inch  of  original  section poimds..     60,007 

Compression  per  inch  under  stress  at  elastic  limit inch..  Ol  001460 

Ultimate  strength  per  sqnare  inch  of  original  section •••.• ponnda..    108,100 

Manner  of  failara td]de  flexnro 


500 


TESTS   OP  IBeN   AND   STEEL. 


Mark  12H  &  t  , 

Length,  4''.2o. 

Diameter,  ''.797. 

Sectional  area,  .50  square  inch. 


No,  518. 


Applied  loads. 


Poundt. 
SOO 
2.S00 
5.000 
7,500 
10,000 
12, 500 
15,000 
17,600 
20, 000 
20,500 
21,000 
21.500 
22, 000 
22,500 
21,000 
23.500 
24.000 
24,500 
25,000 
25,500 
26,000 
26.500 
27, 000 
27,500 
28.000 
28, 500 
20,000 
29.500 
80.000 
62,170 


Per  Koaare 
inca. 


ComprM- 
I  sion  per 
'•      inch. 


Pound*. 
1,000 
6,000 
10,000 
15.000 
20,000 
25, 000 
30,000 
35. 000 
40.000 
41, 000 
42,  000 
43.000 
44,000 
45, 000 
46.000 
47.000 
48.000 
40.000 
50.000 
51,000 
52,  000 
53, 000 
54.000 
55.000 
56,  000 
57,000 
58,000 
59.000 
60,000 
104,340 


I  Saccefwive 
compres- 
I    iiion  per 
I       inch. 


Inch. 
0. 

.000100 
.000233 
.  000367 
.  0U0500 
. 0006G7 
. 000833 
.  001000 
.  001067 
.001100 
.001133 
.  001167 
.  001200 
.  001233 
.001300 
. 001333 
.  001333 
.  001307 
.  001400 
. 001433 
.  003300 
.  004300 

.  oo:.ooo 
.oo:)r>c7 

.  006007 
. 006667 
. 007267 
.007933 
.008333 


Inehi 

0. 

.000100 
.  000133 
.000134 
.000133 
. 000167 
.  000166 
.000167 
.000067 
.000033 
. 000033 
. 000034 
.000033 
.000033 
.  000067 
.  000033 

0. 
.000034 
.000083 
.  000033 
.  002067 
. 000800 
.  000700 
.  000567 
.  000500 
.000600 
.000600 
.000666 
.000400 


Permanent 
Bet 


Inch, 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 


Sacoeaaiye 

permanent 

set 


Inch, 






.000033 

.000033 

.... 
.000067 

.000034 

' 

1 

.  0113700 

.003633 



1 

.002633 


Bemarka. 


Initial  load. 


ElasUo  limit. 


Ultimate  strength. 


General  summary. 

Elastic  limit  per  square  inch  of  original  section ponnds..       51,000 

Compression  per  inch  under  stnms  at  olastio  limit inch. .    0. 001433 

Ultimate  strength  per  square  inch  of  original  section pounds..      104,340 

Manner  of  Ciilare triple  flexure 


SEx  36491 
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__    ,  ,       i2"n&T 

Marks  on  bar,     m  k 

LeDgtb,  12". 

Diameter,  rM29. 

Sectional  area.  1  square  inch. 


TESTS    OF   IRON   AND    STEEL. 

No.  483. 

Compression  Test 


Applied  loads. 

ComproB- 

sion  per 

inch. 

Successive 

comprea- 

sion  per 

inch. 

Permanent 
set. 

Snccessive 

Total.  ' 

Per  aquaro 
inch. 

permanent 
set 

Remark! 

Poundt. 

Pounds. 

Inch. 

Indi. 

Indi. 

Inch. 

1,000 

1,000 

0. 

0. 

0. 

0. 

Initial  load. 

2,000 
3.000 
4,000 
5  000 

2,000 
3,000 
4.000 
5,000 
«,000 

.000080 

.000080 

0. 

.000120 

.000040 

0. 

. 000170 

.000050 

0. 

.000220 

.000050 

0. 

0,000 

.000270 

.000050 

.000010 

".'ooooio* 

7,000 

7,000 

.000310 

.000040 

.000010 

0. 

8,000 

8,000 

.000370 

.000060 

.000020 

.000010 

1      9,000 

9,000 

.000410 

.000040 

. 000020 

0. 

10, 000 

10,000 

.000440 

.  000030 

. 000030 

.000010 

11,000 

11.000 

. 000510 

.  000070 

.000030 

0. 

12,000 

12, 000 

.000560 

.000050 

. 000040 

.000010 

13,000 

13,000 

. 000610 

.000050 

.000050 

.000010 

14,000 

14,000 

.000670 

.000060 

.000000 

.000010 

15,000 

15,000 

.000720 

.  0000.J0 

. 000070 

.000010 

16,000 

10,000 

.  000700 

.000040 

.  000070 

0. 

17,000 

17,000 

.000820 

.  OOOOGO 

.000080 

.000010 

18,000 

18,000 

. 000870 

.000050 

.000080 

0. 

19,000 

19,000 

.000940 

.000070 

.000090 

.000010 

20,000 

20.000 

.001000 

.000060 

.000100 

.OOOOIO 

21,000 

21, 000 

. 001070 

.000070 

.000110 

.  000010 

22.000 

22, 000 

.001120 

.  000050 

.000130 

.000020 

23,000 

23,000 

.001190 

. 000070 

.  000150 

.000020 

24,000 

24, 000 

.001260 

.  000070 

.000180 

.000030 

25,000 

25,000 

.001340 

.000080 

.000200 

.000020 

1    20,000 

26,000 

.  001430 

.  000090 

.000230 

27,000 

27,000 

.  001400 

.000060 

.000250 

.000020 

28,000 

28, 000 

.  001580 

.000090 

.000280 

.000030 

29,000 

29,000 

. 001680 

.000100 

.000330 

.000050 

80,000 

30,000 

.  001810 

.  000130 

.000390 

.000060 

31,000 

31,  000 

.  001930 

.  000120 

. 000400 

.  000100 

32,00« 

'      32, 000 

.  002130 

.000200 

.  oooa-to 

.000140 

33,000 

33, 000 

.  002290 

.000160 

. 000740 

.000110 

34.000 

34, 000 

.002480    , 

.000190 

.000870 

.  000130 

35.000 

35, 000 

.002780 

. 000300 

.  001130 

.000260 

30,000 

:{0,  000 

.  003100 

. 000320 

.  001360 

.000250 

37,000 

37, 000 

.  003410 

.000310 

.  001G70 

.000290 

38,000 

38,000 

. 003770 

.000360 

.  001970 

.000300 

39,000 

30,000 

.004110 

.000340 

.  0022SO 

.  000310 

40,000 

40,000 

. 0O4G40 

.  000530 

.  002730 

.000450 
Deflection 
at  middle. 

41,000 
,    42,000 
;    43,000 
1    44,000 
'    45,000 
,    46,000 
!    47,000 
1    48,000 
49,000 
50,000 
1     51, 000 

41,000 
42,000 
43,000 
44,000 
45, 000 
40,000 
47, 000 

.0050 

.  000360 

.02 

.0060 

.0010 

.01 

.  0065 

.0005 

............ 

.05 

.0070 

.0005 

06 

!o080 

.  0010 

.07 

.00S5 

.  0005 

.09       ; 

.0090 

.  0005 

.v.'.v.'.'.y.'. 

.10 

48!  000 

49,  noo 

fiO,0(K) 
51, 000 

*  0100 

iooio 

.12            1 

.0110 

.0010 

.14            ' 

.  0120 

.0010 

.16 

!oi30 

.0010 

.20 

52i000 
52,300 

52!  000 
52,300 

.0150 

.0020 

.25 

(Tltimate  otronj 



TESTS   OF    IRON   AND   STEEL. 
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Marks,  ^2  \%  T 

Diameter,  '',664. 

Sectional  area,  .25  square  iuch. 

Length,  2''. 


No.  aso. 


Applied  loadii. 


Fottndt. 
250 
1,250 
2,500 
8,75C 
5.000 
6,250 
7.500 
S,750 
0,000 
D.250 
9.500 
9,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12.250 
12.500 
12,750 
13,000 
18,250 
13,500 
13,750 
14,000 
14,250 
14, 500 
14,750 
15.000 
15,500 
10,000 
10,500 
17,000 
17,500 
18.000 
lfl,500 
19,000 
19,600 
20.000 
20.500 
21.000 
21,500 
22.000 
?2,500 
28,000 
23.120 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
30,000 
37.000 
88,000 
39.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45, 000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
53,000 
54,000 
55.000 
50.000 
57,000 
58.000 
59,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,  GOO 
7*»,  000 
74.000 
70.000 
78, 000 
80,000 
83,000 
84,0C0 
86,000 
88,000 
90,000 
02.000 
92.480 


-s-iS"!"-'"' 


Inch, 
Oi 

.000100 
.000250 
.000450 
.000550 
.000700 
.000050 
.001050 
.001150 
.001200 
.001250 
.001300 
.001350 
.001450 
.002100 
. 002550 
.003250 
.003550 
.004000 
.004650 
.004950 
.005600 
. 006400 
.006900 
.007550 
.007830 
.000500 
.009700 
.010400 
.  010800 
.  011300 
.012100 
.  013050 
.014900 
.016850 
.OlSeOO 
.020850 
.  0233.50 
.026050 
.038400 
.  031100 
.0.34950 
.038500 
.043000 
.048250 
.0550 
.0050 
.0750 
.0050 
.1150 


Inch. 
0. 
.000100 
.000150 
.000200 
.  000100 
.000150 
.000250 
.000100 
.000100 
. 000050 
.000050 
.000050 
.000050 
.000100 
.000650 
. 000450 
.000700 
.000300 
.000450 
.000650 
.000300 
.000650 
.000800 
.000500 
.  OOOGoO 
.000300 
.001050 
.000200 
.000700 
.000400 
.  01)0500 
.000800 
.000950 
.0018.M) 
.001050 
.0O19.'}0 
.002050 
.002500 
.002700 
.  0023.SO 
.  002700 
.003850 
.003550 
.004500 
.  005250 
.006750 
.0100 
.0100 
.0200 
.0200 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


I 

Siiccesaivo  • 
permanent  i 

set        I 


Kcmarkrt. 


Inch. 


Initial  load. 


Elantic  limit. 


.002100 


.004600 


.007650 


.  010700 


.002100 


.0C2S00 


.003050 


.003050 


Tensile  Btreugih. 


General  evmmary. 

Tensile  Mrecgth  per  square  iuch  of  oriQlnal  section pounds.. 

Elasllclimit  per  snoaro  inch  of  original  section do    .. 

Elongation  per  incii  after  mpturc inch.. 

Elongation  per  inch  under  strain  at  olastio  limit do 

KfHlaclion  in  diameter  nt  point  of  rnptnre do 

Keduct  ion  in  area  after  ruptnro.  per  centum  of  ori;dnaI  section 

Position  of  ruptnro at  middle  of  stem 

Character  of  broken  surface,  granular.  45  per  centum ;  dull  spongy  surface  ohliqne,  ^th  axis  of 

specimen,  55  per  centum. 
Elongation  of  inch  sections ".14*.  'Ml 


02,480 

41,000 

0.1250 

. 001450 

.064 

21.4 
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TESTS   OF   IRON   AND   STKEL. 
No.  514. 


Marks,  ^2"H&T 

Length,  6". 

Diameter,  ''.797.    , 

Sectional  area,  .50  square  inch. 


Applied  loads. 

Compres- 
sion per 
incb. 

Inch. 
0. 

.000067 
.000300 
.000400 
.000567 
.  000700 
.000867 
.  001033 
.001200 
.  001233 
.  001267 
noisno 

Successive 

Fonnancnt 
set 

Successive 

permanent 

set 

Itemarks. 

Total. 

Per  square 
inch. 

si  on  per 
inch. 

Inch, 
0. 

.000067 
.  000233 

Poundt. 
600 
2,500 
5,000 
7,500 
10,000 
12.500 
15,000 
17,500 
20.000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 

Pyundt. 
1.000 
5.000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42.000 
43  000 

Inch. 
0. 
0. 
n 

Inch.     . 
0. 

Initialload. 

Elastic  limit 
Ultimate  strength. 

.000100    f    n. 

.000167 
.000183 
.000167 
.000166 
.000167 
.000038 
.000034 
.000033 
.  000033 
.000034 
.O0O0C6 
.000067 
.000067 
.000100 
.000166 
.002900 
.000467 
.000433 
.000400 
.000400 
.000434 
.000533 
.000407 
.000533 
.000667 

0. 
0. 
0. 
0. 
.000083 

.000038 

44|  000   1      Mtiasa 

45,000 
46,000 
47.000 

.001367 
.001433 
.001500 
.001567 
.001667 
.001833 
.004733 
.005300 
.005633 
.006033 
. 000433 
.006867 
.007400 
noTAir? 

.000033 

0. 

21,000            48.000 
24. 500    '        ^0  noo 

25,000 
25.500 
26,000 
26,500 
27,000 
27,500 
28,000 
28,500 
29.000 
29.500 
30,000 
44,810 

JiO.OOO 
61,000 
52,000 
53.000 
54,000 
55,000 
56,000 
67,000 
58,000 

.000633 

.000600 

.004500 

.003867 

59, 000    :       -  00R4OO 

60,000 
88,620 

.009067 

.006933 

■ 

;                i 

General  eummarif. 

Elastic  limit  per  square  inch  of  ori;;ina1  section pouudi..        48.0(N1 

Compression  per  inch  under  stress  at  elastic  limit inch . .    0. 0015(r7 

intimate  strength  per  square  inch  of  original  section ^..pounds..        88,6211 

Manner  of  failure triple  flexora 


TESTS   OF. IRON   AND   STEEL. 
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No.  515. 

Marks,  ^W^ 

Lengthy  6''. 

Diameter,  ''.797. 

Sectional  area,  .50  square  inch. 


Applied  loftdB. 

Compree- 

Bionper 

inch. 

Sncceesive 

comprea- 

Bion  per 

incL 

Permanent 
set. 

Snccesslve 
set. 

Remarka. 

ToUL 

Per  square 
inch. 

500 
2.500 
5,000 
7,600 
10,000 
12,500 
15.000 
17.500 
20.000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27.000 
27.500 
28,000 
28.500 
29.000 
29,500 
30.000 
44,790 

PowmU, 
1,000 
5,000 
10,000 
15^000 
20,000 
25,000 
30,000 
35.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
56,000 
57, 000 
58,000 
59,000 
60,000 
89,680 

Inch. 
0. 

.000067 
.000233 
.000400 
.00(»567 
.  000700 
.000867 
.001033 
.  001167 
.001200 
.001233 
.  001267 
.001300 
.  0013b3 
.001367 
,     .001400 
.001433 
.  001433 
.  001467 
.001467 
.001500 
.001533 
.001567 
.001800 
. 002033 
.  002367 
. 003267 
.004900 
.007333 

Inch. 

0. 

.000067 
.000)66 
.  000167 
.  0001C7 
.000133 
.  000167 
.000166 
.000134 
.000033 
.000033 
.000034 
.  000033 
.  000033 
.000034 
.  000033 
.000033 

0. 
.000034 

0. 
.000033 
.000033 
.000034 
.000233 
.000233 
.000334 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

0. 
0. 

Elastic  Uuiit. 
Ultimate  strength. 



0. 



::::::::::::::;:;::::::: 

0. 

::::::::::::i::":::::::; 

I. 

.000333     i       .UUv33a 

.000900 
.001633 

.002433 

.005333 

.005000 

General  summary. 

Elaeticlimit  per  square  inch  of  orifi^inal  section pounds..        54.000 

Compression  per  inch  under  stress  at  elatstio  limit inch. .    Oi  001567 

Ultimate  strength  per  sq nare  inch  of  original  section pounds . .       80, 580 

Manner  of  failure triple  flexure 

S.  Ex.  36 32 
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TESTS   OF   IBON   AND   STEEL. 
No.  &16. 


lyHAT 


Marks,        X8 

Length,  5". 

Diameter,  ''.797. 

Sectional  area,  .50  sqaare  inch. 


Applied  loftdi. 


TotaL 


PerMOAre 
inco. 


Compres- 

•ion  per 

inch. 


Sooceesive 

compree* 

aionper 

incL 


Pennanent 
set. 


Sacceeeire 
pennanent 

Bet. 


Bemarka. 


Poundt. 

500 
2,600 

ft.  000 
7,fi00 
10.000 
12,500 
15^000 
17,600 
2Q,0U0 
20.500 
21,000 
21,600 
22,000 
22.600 
23,000 
28.600 
24,000 
24.600 
25,000 
2.\600 
26.000 
26,600 
27,000 
27,500 
28.000 
28,500 
29,000 
20,500 
80.000 
41,610 


Pounds, 
1.000 
6,000 
10.000 
16,000 
20.000 
26,000 
80.000 
85,000 
40,000 
41.000 
42,000 
43,0C0 
44.000 
45.000 
46.000 
47.000 
48,000 
40,000 
50.000 
61.000 
52.000 
63,000 
54.000 
65.000 
66,000 
67.000 
68,000 
60,000 
60.000 
83,020 


InA. 
0. 

.000100 
.000267 
.000438 
.000600 
.000767 
.000933 
.001100 
.001267 
.001300 
.001383 
.001367 
.001400 
.001433 
.001467 
.001567 
.001700 
.007167 
.OU7:<00 
.007867 
.008:200 
.000038 
.009700 
.010533 
.011167 
.011800 
.012733 
.013500 
.014400 


Inch, 
0. 

.000100 
.000167 
.0OU16O 
.000167 
.000167 
.000166 
.000167 
.000167 
.000033 
.000033 
.000034 
.000038 
.000033 
.000034 
.000100 
.000133 
.005467 


.000367 
.000338 
.000833 
.000667 
.000833 
.000634 
.000633 
.000033 
.000767 
.000900 


Inch. 

0. 

0. 

0. 

0. 

0. 

.000038 
.000038 
.000038 
.000067 


Inch. 


Initialload. 


.000038 


.000084 


.000067 


Blastlo  limit. 


.005967 


.008500 


.012038 


.003533 


Ultimate  streo;^. 


General  sumtnary, 

J  limit  per  aqnare  inch  of  original  aeotlon poonHa..     46.000 

Compreaaion  per  inch  under  atreaa  at  elaaticllrolt inch..  0.001467 

TTltimate  atren^  per  aqnare  inch  of  original  aecUon. ponndA..     83.020 

Hanner  of  IkUiire triple  fle^^ure 


TESTS   OF  IRON- A2n>- STEEL. 
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No.  617. 

Marks,  ""HAT 

Length,  4'^25. 

Diameter,  ''.797. 

Sectional  area,  .50  sqaare  inch. 


AppUod  loads. 

ConprcS' 

alon  per 

inch. 

SuccesBiTe 

comprea- 

Bion  per 

incL 

Permanent 
set. 

Snooomtre 
permanent 

.Mt. 

Bemarka. 

TotaL 

Per  Bqnare 
inoli. 

Ptmndi, 
500 
2,500 
5,000 
7,500 
10,000 
12.rK» 
15,000 
17.500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23.000- 
23.500 
24,000 
24.500 
25,000 
25, 500 
26,000 
26,500 
27,000 
27.500 
28.000 
28,  500 
29.000 
29.500 
30.000 
51,050 

Potmdi. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40,000 
41,000   * 
42, 000 
43.000 
44,000 
45, 000 
40,000 
47, 000 
48. 000 
40, 000 
50,000 
51,000 
51,000 
53.000 
54.000 
55. 000 
56,000 
57.000 
58.000 
50. 000 
60.000 
102,100 

Inch. 
0. 

.000133 
.000300 
.000400 
.000533 
.000067 
.000833 
.001000 
.001133 
.001200 
.001233 
.001267 
.001300 
.  001333 
.001333 
.  001367 
.  001400 
001433 
.001467 
.004200 
.  005207 
.005867 
.007033 
.007533 
.007967 
.008400 
.000133 
.009800 
.010533 

Inek, 

0. 

.000133 
.000167 
.000100 
.P00133 
.000134 
.000166 
.000167 
.000133 
.000067 
.000033 
.000034 
.000033 
.000033 

0. 

.000034 
.0000:» 
.000033 
.000034 
.  002733 
.001067 
.000600 
.001166 
.000500 
.000434 
.000433 
.000733 
.000667 
.000733 

Inch, 

0. 

0. 

0. 

0. 

.000038 
.000038 
.000033 
.000067 
.000C67 

Ineh. 
0. 

Initial  bad. 

Elastlo  limit. 
Ultimata  atrangtli. 

■".'ooooii" 

0. 
0. 

.000034 
0. 

.000067 

0. 

.000067 

0. 



.005567 

.005500 

" 

.008367 

.002800 

General  svmmarp. 

Elastic  limit  per  aqnare  inch  of  original  section poonda..     00,007 

Gompreftsion  perinch  under  atress  at  elaetio  limit inoh..  0.001460 

Ultimate  ntrength  per  square  inoh  of  original  aeotlon ponnda..    102,100 

Manner  of  failuia triple  flemra 


500 


TESTS   OF   IBeN   AND   STEEL. 


Mark,i2H  &  T, 

Length,  4/'. 25. 

Diameter,  ''.797. 

Sectional  area,  .50  square  inch. 


ISo.  518. 


Applied  loads. 

1 

Comprea- 

Total. 

Per  Aqaare 
Inch. 

aion  per 
inch. 

PoundM. 

Pounds. 

Inch. 

500 

1,000 

0. 

2,500 

6,000 

.  000100 

.5,000 

10,000 

.  000233 

7,500 

15.000 

.  000367 

10,000 

20,000 

.000500 

12, 500 

25, 000 

.000607 

15,000 

30.  000 

.  000833 

17,600 

35,  000 

.  001000 

20, 000 

40.000 

.001067 

20,500 

41,000 

.001100 

21,000 

42,  000 

.001133 

21.500 

43.000 

.001J67 

22, 000 

44,000 

. 001200 

22,500 

45,  000 

.  001233 

23,000 

46.000 

.001300 

23.500 

47,000 

.  001333 

24, 000 

48,000 

.001333 

24.600 

49.000 

. 0013G7 

25,000 

50,000 

. 001400 

26,500 

61,000 

.  001433 

26,003 

52, 000 

.  003500 

26.500 

53, 000 

.  004:U)0 

27,000 

64.000 

. 005000 

27,500 

6.'>.  000 

. 0055G7 

28,000 

66.000 

.  006007 

28,500 

57, 000 

.  006667 

29,000 

58,  000 

.  007267 

29,500 

59,000 

.  0079.33 

80,000 

60,000 

.008333 

62,170 

104,340 

Succesflive 

comprea- 

Bion  per 

inch. 


Incki 

0. 

.  000100 
.000133 
.000134 
. 000133 
.  000167 
.  000166 
.  000167 
.  000067 
.000033 
.  000033 
.  000034 
.000033 
.000033 
. 000067 
.  000033 

0. 
.000034 


. 000033 
. 002067 
. 000800 
. 000700 
.  000567 
.  000500 
.000600 
.000600 
.000066 
.000400 


Permanent 
set 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


. 000033 


.000067 


Sucoesaive 

permanent 

set 


Inch, 


.000033 


.000034 


.  003700 


.006333 


.003633 


.  002633 


Bemarka. 


Initial  load. 


Elastic  limit. 


Ultimate  strength. 


General  summary. 

Elaatio  limit  per  square  inch  of  original  section pounds..       51,000 

Compression  per  inch  under  stress  at  elastic  limit inch. .    0. 001433 

Ultimate  strength  per  square  inch  of  original  section pounds..      104.340 

Maimer  of  Cailnre triple  flexure 


S&3649t 


494 


TESTS   OF   IRON   AND   STEEL. 
No.  085. 


12"  H  &  T 


Marks,      r^  ^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Length,  2". 


\       Applied  loads. 

T ^,^?fn?b    l«'°°P^^l«°^      T^^^^ 

.    ,p..  ,       Per  square'   P««^  >n<^»>-   ,   i)erinch.  ***•  sot.       i 

xocai.    I       Inch.  I 


]2omark«. 


Poundt. 

Pounds. 

Tneh. 

//IC/i. 

250 

1,000 

.0 

.0 

1.250 

5, 000 

. 000050 

. 000050 

2,500 

10,000  . 

.000200  , 

.000150 

1   a,  750 

15,000  1 

.000350  , 

.000150 

!   5, 000 

20,000 

.000300  1 

.000 1. "JO 

'   0,250 

2.%  000 

.  000050  ' 

.  000150 

i   7, 500 

ao.ooo  , 

.  000850 

.  000200 

'   8, 750 

as,  000 

.001000 

.000150 

'     10,000 

40,000 

. 001200 

. 0U0200 

]  0,250 

41,000 

.  001250 

.  0000.10 

10,500 

42, 000 

.001500 

.  0002.-.0 

10. 750 

43,000 

.  O0J45O 

.  0iH»950 

,  11,000 

44,000 

.  002850 

.  000400 

1  11,250 

45,000 

.  003000 

.  OOOT.')© 

1  11,500 

40. 000 

.  003000 

.  000300 

ll,T.-K) 

47, 000 

.001400 

.  000500 

:  12,000 

48, 000 

.  oo.>;)5o 

.  (M)095O 

12,250 

4«.  000 

.000000 

.  OOOtWO 

12..'>00 

50,  000 

.  000700 

.000700 

12, 7.''.0 

.-iJ.OOO  , 

.  O07.i00 

.000000 

i:i,ooo 

52,  000 

. 007800 

.  000.-^)0 

13.2.^0 

.W,  000 

.  OOft.OO 

.  000500 

i:j.ooo 

54,  000 

.  000300 

.001000 

J3.7r.O 

55, 000 

.010000  • 

.  000700 

1 4, 000 

50,  (HJO 

.oio8:.o  • 

.  000850 

u,2r.o 

.^7, 000 

.01I3.5U 

. 000500 

14,  .'•00 

58, 000  1 

.Ol22."»0 

.  000900 

14, 7:.o 

50,  000 

.  013000 

.  0007.50 

15,000 

GO,  000  ■ 

.014150 

.001150 

15,  ."iOO 

lii,  too 

. 0157CO 

.OOIGOO 

10.00.* 

1*4,  000 

.017750  . 

.  002000 

10.  .'iOO 

CO,  000 

.0197.50  I 

.  002000 

,  17.000 

08,  000 

.  022000 

. 002250 

1  17,f.00 

70, 000 

. 024750 

.002750 

18, 000 

72,000 

. 027050  1 

.  002300 

18.  .*i00 

74,  too 

.  030000  1 

.  002950 

>  10,000 

70.000  1 

.  o;wooo  ' 

.  003000 

10,500 

78,000  ' 

.O3or)oo 

.  oon5:^o 

20, 000 

H),  000 

. 040C00 

.004050 

20,  i>00 

82,000 

. 045400 

. 004800 

21,000 

8I,0U0 

.  051000 

.  005600 

21, 500 

80, 000 

.  058250 

.  007250 

22, 000 

88,000 

.065500  I 

.  007250 

22, 500 

90,000  ; 

.  077500 

.  012000 

22,880 

01,520 

i 

.1000 

.0225 

Inch. 


Inch, 


L... 


Initial  kwd. 


Elaatio  limit 


.002050 

.002050 

1 

.004700  ,   .002660 

1 

".067966** 

■*'.'6632oo"' 

::.::: :.:::::: 

.011650 

.  003750 

I  TeDBilc  BtrcDgth. 


Genei'al  summary. 

Tensile  strongth  per  square  inch  of  orieiDal  section poands..      01,520 

Klastio  limit  per  souare  inch  of  original  section , do 4i.00(i 

Elongation  per  inch  after  rupture... inch..      0. 105» 

Elongation  per  inch  under  strain  at  elastic  limit do 001250 

Reduction  in  diameter  at  point  of  rupture do ...  .044 

Reduction  in  area  after  rupture,  per  centum  of  original  st^stion 15.0 

Position  of  rupture '^50from  neck 

Character  of  broken  surface  . .  granular ;  a  streak  of  dull-colored  metal  extends  across  the  broken  surface 
Elongation  of  inch  sections ".13»,  ".08 
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Marks,  12  H  ^  T 

Diameter,  '^564. 

Sectional  area,  .25  square  iuch. 

Length,  2'^ 


No.  (i8G. 


AppUed  loads. 

ElooeatloD 
peruich. 

Inch. 
Oi 

.000100 
.000250 
.000450 
.000550 
.000700 
.000050 
.001050 
.001150 
.  001200 
.  001250 
.  001300 
.001350 
.001450 
.  002100 
. 002550 
.003250 
.003550 
.004000 
.004650 
.004950 
.005600 
. 006400 
.  0O6OO0 
.007550 
.007850 
.000500 
.000700 
.010400 
,010800 
.  011300 
.012100 
.013050 
.014900 
.016850 
.OlSeOO 
.020850 
.  0233.'i«» 
.026050 
.028400 
.  031100 
.034050 
.038500 
.048000 
.048250 
.0550 
.0650 
.0750 
.0950 
.1150 

SuccessiTc 

-^ 

SucceMlTO 

T«U1. 

Per  square 
incb. 

t"r&  ^^™r- 

permaDent 
act 

KcmarkH. 

-.. 
Initial  load. 

Povndt. 

250 

1,250 

2,600 

3,76C 

5,000 

6.250 

7,600 

8,750 

9.000 

9.250 

9,600 

0,750 

10,000 

10,250 

10,600 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12,250 

12,500 

12,750 

13,000 

18,250 

13,600 

13.750 

14,000 

14,250 

14,600 

14,750 

15.000 

15,600 

16,000 

16,500 

17,000 

17,500 

Pounds. 
1.000 
6,000 
10,000 
15.000 
20,000 
25.000 
30.000 
35.000 
80.000 
37.000 
88,000 
30.000 
40,000 
41.000 
42,000 
43,000 
44.000 
45.000 
46.000 
47,000 
48,000 
49,000 
60,000 
.51,000 
52,000 
53,000 
54,000 
55.000 
50,000 
67,000 
58,000 
60,000 
60.000 
62,000 
64.000 
66.000 
68,000 
70,000 
72,000 
74,000 
7G.000 
78,000 
80,000 
82.000 
84,0CO 
86,000 
88.000 
90,000 
02,000 
92,480 

Intlu             Inch. 
0.               ,    0. 
.  000100    i    0. 

Inch, 
0. 

.000150 
.000200 
. 000100 
.000150 
.  000250 
.  000100 
.000100 
.OOCOSO 
.000050 
.000050 
.000050 
.000100 
.000650 
. 000450 
.000700 
.000300 
.000450 
.OOOO.'iO 
.000300 
.000650 
.000800 
.  000500 
.000060 
.000300 
.001650 
.  000200 
.000700 
.000400 

0. 

0. 
0. 
0. 

I: 

1 

Elantic  limit. 

.002100 

.002100 



.004000 

.002600 



""."007650 .odioso 

. 000500 
.000800 
.000950 
.0018.% 
.001050 
.  0019.10 
.0020JW 
.002500 



' . 

Tendlo  strength. 

. 010700 

.003050 

18,000 

.002700 

.002350 

.  002700 

.003850 

.003550 

.004500 

.005250 

.006750 

.0100 

.0100 

.0200 

.0200 

18,500 

19,000 

10,500 

20,000 

20,500 
21,000 

21,500 

22,000 

^,600 

' 

23,000 

23,120 

1 

1 

General  summary, 

Tenaile  ntrecgth  per  square  iuch  of  oriirinal  section pounds. 

ElsHlio  limit  per  sqaaro  inch  of  original  section do    . 

Klongation  per  Inch  after  rnptnrc inch. 

Kloii;:atiou  per  inch  tinder  strain  at  elastic  limit do... 

liedudion  in  diameter  at  point  of  rapture do. . . 

Kednction  in  area  after  rnpturo,  per  centum  of  ori;:inal  section 

Position  of  mptaro at  middle  of  h( em 

Character  of  broken  xurface,  granular,  45  per  -centum ;   dull  spongy  surface  oblique,  itlth  axis  of 

specimen,  56  per  centum. 
Elongation  of  inoh  sections ".14*,  'Ml 


02,480 
41,000 
0. 1250 
.  0014.50 

.nc4 

21.4 
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Marks,  ^2"H^d.T 

Length,  5". 

Diameter,  ''.797.    , 

Sectional  area,  .50  square  inch. 


TESTS   OF   IRON   AND   STEEL. 
No.  514. 


Applied  loads. 

CompTea- 

sion  per 

inch. 

Inch. 
0. 

.000067 
.000300 
.000400 
.000567 
.000700 
.000867 
.  001033 
.  001200 
.  001233 
.001267 
.001300 
.001333 
.001307 
.001433 
.001500 
.001567 
.001667 
.001833 
.  004733 
.  005200 
.005633 
.  006033 
.  006433 
.006867 
.007400 
.007867 
.008400 

Successive 

SaccGssivo 

permanent 

set 

Kemarks. 

Total. 

Per  Bonare 
inch. 

COmpreS*     x-et'instuuuii 

slon^per    |       set 

1 

Pounds. 
600 
2,500 
5,000 
7,500 
10,000 
12,500 
15,000 
17,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
21,000 
24,500 
25.000 
25,500 
26, 000 
26.500 
27,000 
27,500 
28,000 
28,500 
29,000 
20,500 
30,000 
44,810 

Piundt. 
1,000 
5,000 
10,000 
15, 000 
20,000 
25,000 
80,000 
35,000 
40,000 
41, 000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
.•>0,000 
51,000 
52,000 
53,000 
54,000 
55,000 
50,000 
57,000 
58,000 
58,000 
60.000 
88,620 

Inch. 
0. 
.000007 
.000233 
.000100 
.000167 
.000183 
.000167 
.000166 
.000167 
. 000033 
.000034 
.000033 
.000033 
.000034 
. 0000C6 
.  000067 
.000067 
.000100 
. 000166 
. 002900 
.000467 
.000483 
.000400 
.000400 
.000434 
.000533 
.000407 
. 000533 
.000667 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 

JiMj/l.       , 

0. 

Initial  load. 

Elastic  limit 
UlUmate  strength. 

'".660033' 

.000033 

0. 

.000633 

.000600 

.004500 

.003867 

.009067 

.006933 

.002433 



General  summarif, 

Elasttclimit  per  square  inch  of  ori;;iDal  section pounds..        48.0(N1 

Compression  per  inch  under  stress  at  elastic  limit inch . .    0. 0015G7 

intimate  strength  per  square  inch  of  original  section ponnda..        ^.62u 

Manner  of  failure...'. triple  flesnre 
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No.  515. 


Marks,  %V^ 

Lengthy  6''. 

Diameter,  ".797. 

Sectional  area,  .50  square  inch. 


AppUed  loads. 

Compres- 
sion per 
inch. 

Successive 
compres- 
sion per 
incL 

Permanent 
set. 

SucceesiTe 

permanent 

set. 

Remarks. 

Totri. 

Per  square 
inch. 

Pound*. 

500 
2.500 

Poundt. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
80,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57, 000 
58,000 
59,000 
60,000 
89,580 

Ineh. 
0. 

.000067 
.000233 
.000400 
.  000567 
.  000700 
.000867 
.  001033 
.  001167 
.001200 
.  001233 
.  001267 
.001300 
.  0013;>3 
.  001367 
,     .  001400 
.001433 
. 001433 
.  001467 
.  001467 
.  001500 
.001533 
.001567 
.001800 
.  002033 
.  002367 
. 003267 
.004900 
. 007333 

Inch, 

0. 

.000067 
.  000)66 
.  000167 
.  0(K)1C7 
.000133 
.  000167 
.000166 
. 000134 
.000038 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 

0. 
.000034 

0. 

.000033 
.  000033 
. 000034 
. 000233 
. 000233 
.000334 
. 000900 
. 001633 
. 002433 

Inch. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 

0. 

^000 
7.500 
10,000 
12,500 
15,000 
17.500 
20.000 
20,500 
21,000 
21,500 
22,000 
22,600 
23,000 
23,500 
24,000 
24,600 
25,000 
25,500 
26.000 
20,500 
27,000 
27.500 
28,000 
28,500 
29,000 
29,600 
d0,000 
44,790 

1 

1 

0. 

1 

1 

1 .. 

0. 

! 

. 

• 

Elastic  limit. 

.000333    1       .U0U333 

1 

. 005333           . 005000 

Ultimate  strength. 

General  summary, 

Elaeticlimit  per  square  inch  of  original  section pounds..       54,000 

Compression  per  inch  under  stress  at  elastic  limit Inch..    0.001567 

Ultimate  strength  per  square  inch  of  origixial  section pounds..       89,580 

Manner  of  fidlore triple  flexure 

S.  Ex.  36 32 


•W 
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TESTS   OP   IBON   ASD   STEEL. 
No.  516. 


lyHAT 


Marks,        xs 

Length,  6''. 

Diameter,  ''.797. 

Sectional  area,  .50  sqaare  inch. 


Applied  loads. 


TotaL 


PerMOAre 
inch. 


Compres- 
sion per 
inch. 


Saocessiye 
compres- 
sion per 
incn. 


Permanent 
set. 


Sacoessive 
permanent 

set. 


Bemarki 


Povmb. 

600 

2.600 

6.000 
7,600 
10,000 
12,500 
16^000 
17,600 
20,0u0 
20.600 
21,000 
21.600 
22,000 
22,600 
23.000 
23,600 
24,000 
24.600 
25,000 
25,600 

2e,c;oo 

26,600 
27,000 
27,600 
28.000 
28,600 
20,000 
20,600 
80,000 
41,610 


1.000 
6,000 
10.000 
16,000 
20,000 
26,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,0C0 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50.000 
61,000 
62,000 
53,000 
54,000 
65.000 
66,000 
67,000 
68,000 
69,000 
60,000 
83,020 


InA, 
0. 

.000100 
.000267 
.000438 
.000600 
.000767 
.000933 
.001100 
.001267 
.001300 
.001333 
.001367 
.001400 
.  001433 
.001467 
.001567 
.  001700 
.00711)7 
.0u7n00 
.007867 
.008200 
.000033 
.009700 
.010533 
.011107 
.011800 
.012738 
.013500 
.014400 


Inch. 
0. 

.000100 
.000167 
.0OU166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000033 
.000033 
.000034 
.000038 
.000033 
.000034 
.000100 
.000133 
.005467 
.000333 
.000367 
.000338 
.000833 
.000667 
.000833 
.000634 
.000633 
.000933 
.000767 
.000900 


Ineh. 

0. 

0. 

0. 

0. 

0. 

.000038 
.000038 
.000038 
.000067 


Inch, 


Initial  load. 


.000038 
0. 
0. 

.000084 


.000067 


Elastic  limit. 


.005967 


.005900 


.008500 


.002533 


.012033 


.003533 


Ultimate  8treD£ 


General  %ummary, 

J  limit  per  square  inch  of  original  section ponnif 

Compression  per  inch  under  stress  at  elastic  limit inc 

intimate  strength  per  square  inch  of  original  section. pound 

ICanner  of  IkUnre ti 
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No.  517. 


a    12"H4kT 
th,  4:". 25. 

eter,  ''.797. 

3nal  area,  .50  sqaare  inch. 


Hed  loads. 

Compres- 
sion per 
inch. 

Snocessire 
compres- 
sion per 
incL 

Permsnent 
set. 

SncoessiTe 
set. 

Bemailn. 

Per  sqaare 
incL 

PoundM. 
1,000 
6.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40.000 
41,000   • 
42, 000 
43,000 
44,000 
45. 000 
40,000 
47,000 
48.000 
40, 000 
50,000 
51,000 
5i,000 
53.000 
54.000 
55. 000 
56,000 
57,000 
58,000 
50,000 
60,000 
102,100 

Ineh, 
0. 

.000133 
.000300 
.000400 
.000533 
.000667 

.001000 
.001133 
.001200 
.001233 
.001J67 
.001.300 
.001333 
.001333 
.  001367 
.001400 
001433 
.001467 
.004200 
.005207 
.005867 
.007033 
.007533 
.007067 
.008400 
.009133 
.000800 
.010533 

ImsK 

0. 

.000133 
.000167 
.000100 
.P00133 
.000134 
.000166 
.000167 
.000133 
.000067 
.000033 
.00U034 
.000033 
.000033 

0. 
.000034 
.000033 
.000033 
.000034 
.002733 
.001067 
.000600 
.001166 
.000500 
.000434 
.000433 
.000733 
.000667 
.000733 

Ineh. 
0. 
0. 

0. 

0. 

.000038 
.000033 
.000033 
.000067 
.0OOC67 

Ineh. 
0. 

InitUlIosd. 

• 

EUstio  limit 
Ultimate  strength. 

**".' 000038" 
0. 
0. 

.000034 
0. 

.000067 

0. 

.000067 

0. 



.005567 

.005500 

.008367 

.002800 

General  eummary, 

lit  per  square  inch  of  ori^nal  section pounds..     60,007 

on  per  inch  nnder  stress  at  elasticUmit inch..  0.001460 

trenfcth  per  square  inch  of  original  section poonds..    102,100 

failure ^ ttii^e  flexure 


500 


TESTS   OP  IK0N  AND   STEEL. 


Mark  12H  &  t  , 

Length,  4'^25. 

Diameter,  ''.797. 

Sectional  area,  .50  square  inch. 


No.  518. 


Applied  loads. 


TotaL 


PimndM. 
SOO 
2.SO0 
5,000 
7,500 
10, 000 
12,600 
15, 000 
17,600 
20,000. 
20,500 
21,000 
21,500 

22,  oao 

22,600 
23,000 
23.500 
24,000 
24, 500 
25,000 
2^500 
26,003 
26, 600 
27,000 
27,600 
28.000 
28, 500 
29, 000 
29.500 
30, 000 
62,170 


Per  Bqaaro 
Inch. 


Poundt. 
1,000 
6,000 
10.000 
16,000 
20,000 
25, 000 
30,000 
33, 000 
40,000 
41, 000 
42, 000 
43,000 
44, 000 
45,  000 
46. 000 
47,000 
48.000 
49,000 
50, 000 
61,000 
52,  000 
53, 000 
54.000 
55,000 
56,  000 
57,000 
58, 000 
59, 000 
60,000 
104,340 


Compres- 

Bion  per 

inch. 


Inch. 
0. 

. 000100 
.000233 
.000367 
.0U0500 
. 000607 
.  000833 
. 001000 
.001067 
.001100 
.001133 
.  001167 
.  001200 
.  001233 
.001300 
.  001333 
.001333 
.  001307 
.  001400 
.  001433 
. 003500 
.  004:JOO 

.  oo:.ooo 

.  003507 
.  006067 
.  006067 
.  007267 
.  007933 
.  008333 


Saocessive 

comprea- 

aion  per 

inon. 


Inchi 

0. 

. 000100 
.000133 
.000134 
.000183 
.  000167 
.000166 
. 000167 
.000067 
. 000033 
.000033 
. 000034 
.000033 
. 000033 
. 000067 
.  000033 

0. 
. 000034 
.  000033 
.  000033 
.  002067 
.  000800 
.  000700 
.  000567 
.000500 
. 000600 
.000600 
.000066 
.  OU0400 


PormAnent 
set 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.  000033 


.000067 


Sucoeaaiye 

permanent 

set. 


IncK 


.000033 


.000034 


.  003700 


.003033 


.  002633 


Remarks. 


Initial  load. 


Elastic  limit. 


Ultimate  strength. 


General  summary. 

Elastic  limit  per  square  inch  of  original  section pounds. .       51, 000 

Compressiou  per  inch  under  stress  at  clastic  limit inch..    0.001433 

intimate  strength  per  square  inch  of  original  section pounds..      104.340 

Manner  of  ISailnxe triple  flexure 


SEx3«491 


TESTS   OF   IRON   AND    STEEL. 

ISO.  472. 
Tension  Test 


601 


Marks  on  bar,  ^  ^-^ 
Diameter,  ".5H. 
Sectional  area,  .25  sqnare  inch. 
Length,  6". 


AppUed  loads. 

Elon^tion 
perlnoh. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

'RtfllB^^T\^. 

Total. 

Per  sqnare 
inch. 

permanent 
set. 

Poundi. 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7,500 
8,760 
10,000 
1(».250 
10,500 
30,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
18.250 
13.500 
13,750 
14,000 
14,250 
14,500 
14,750 
.     15,000 
15,500 
16.000 
16.500 
17.000 
17,500 
18,000 
18,500 
19,000 
19.500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
2J,000 
23,500 
24.000 
24,500 
25,000 
25, 500 
26,000 
26,500 
26,900 
24,600 

Pounds, 
1,000 
6,000 
10,000 
15.000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43.000 
44.000 
4.\000 
46,000 
47.000 
48.000 
49.000 
50,000 
51,000 
52.000 
53,000 
54,000 
55,000 
66.000 
57,000 
58,000 
59.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92.000 
94,000 
06.000 
98,000 
100,000 
102,000 
104, 000 
106,000 
107,600 

Inch. 
0. 

.000150 
.000317 
.000483 
.  000650 
.000817 
.000967 
.001150 
.001317 
. 001333 
.  001367 
.001400 
.001450 
.  001483 
.001517 
001550 
.001617 
.001050 
. 001700 
. 001717 
. 001750 
.001783 
.001817 
.001883 
.001967 
.002050 
.002150 
.00-2300 
.002633 
.003333 
.004367 
.005883 
.007500 
.  009167 
.  010833 
.012583 
.01433) 
.016000 
.  01783:1 
.  019833 
.  021833 
.024167 
.026667 
.029000 
. 032000 
. 035167 

.042667 

.040833 

.0583 

.0650 

.0783 

.  1217 

Inch. 
0. 

.000150 
.000167 
.000166 
.000167 
.000167 
.000150 
.000183 
.000167 
.000016 
.000034 
.000033 
.000050 
.000033 
.000034 
.000033 
.000067 
.000033 
.000050 
.000017 
.000033 
.000033 
.000034 
.000066 
.000084 
.000083 
.000100 
.000150 
.000333 
.000700 
. 001034 
.001466 
.001667 
.001667 
.001666 
.001750 
.001750 
.001667 
.001883 
.002000 
.002000 
.002:^34 
.  002500 
.002333 
.003000 
.003167 
.003166 
.004334 
.007166 
.008467 
.0067 
.0133 
.0434 

Inch. 
0. 

.000050 
.000060 
.000050 
.000060 
.000050 
.000050 
.000050 
.000050 

Ineh. 
0. 

.000060 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Initial  load. 
Elaatie  limit. 

Ultimate  strenfftli. 
Load  at  time  of  rupture. 

.000050 

0. 

.000067 

.000017 

"".'oooioo" 

"".ooows"' 

1 

! 

.000633 

.000588 

General  summary. 

Specific  icravity '. 7.8577 

Hardness 23.03 

Tensile  strength  por  sqaaro  inch  of  original  section pounds. .    107, 600 

Elastic  limit  per  square  inch  of  original  section  do 57. 000 

Blonnation  per  inch  after  rupture inch..      0.1417 

Elonfsation  per  inch  understrain  at  elaHtic  limit do  ...    .002050 

Kediiction  in  diameter  at  point  of  rupture .   do .114 

Kednction  in  area  after  rupture,  p«r  ceutum  of  original  section 36. 4 

Position  of  ru pt uro ".80  from  neclt 

Character  of  broken  surface fine  granular,  with  dull  center 

Elongation  of  inch  sections (".27  fractured  section),  ".13,  ".10,  ".11,  ".11,  ".13 
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TESTS  OP  lEON  AND  STEEL. 

No.  473. 

TeMion  Test. 


Marks  on  bar,  "f-^ 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Length,  &'. 


Applled.loada. 

EloDffatlon 
per  inch. 

Saccesslve 
elonsation 
per  inch. 

Permanent 
Bet. 

Sacc<«88ire 

permanent 

aet. 

fiemarka. 

Totel. 

Perflonare 

Pound; 
250 
1,250 
S,500 
8,750 
8,000 
8.250 
7,600 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,600 
11.750 
12,000 
12.250 
12.500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14.250 
14.600 
14.750 
15,000 
15,600 
16,000 
16.600 
17,000 
17,500 
18,000 
18.500 
19,000 
19.500 
20.000 
20.600 
21.000 
21,600 
22.000 
22.600 
23.000 
23.  600 
24.000 
24.600 
25, 000 
25,600 
26,000 
26,120 
24,000 

Poufuft. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
80,000 
85.000 
40,000 
41.000 
42.000 
43,000 
44,000 
45,000 
46,000 
47.000 
48.000 
49.000 
60,000 
51,000 
62.000 
63.000 
64.000 
65.000 
66.000 
67,000 
58,000 
69.000 
60,000 
62,000 
64,000 
66,000 
68.000 
70.000 
72.000 
74.000 
76,000 
78.000 
80,000 
82.000 
84.000 
86,000 
88.000 
90.000 
92,000 
94.000 
90.000 
.    08.000 
100.000 
102.000 
104,000 
104,480 

Inch, 
0. 

.000133 
.  000300 
.000467 
.000633 
.OOOhOO 
.000967 
.001133 
.001300 
.  001317 
.001367 
.001400 
.001450 
.001483 
.001533 
.001567 
.001600 
.001633 
.001683 
.001717 
.001707 
.001800 
.001883 
.001950 
.002i:i3 
.00J300 
.  002633 
.0030r;0 
.003583 
.  (104833 
.0063.33 
.008000 
.009067 
.011333 
.0130:i3 
.014833 
.OIOTiOO 
.0I8:>00 
.020500 
. 022833 
.  025333 
.027333 
.030000 
.03b000 
.  036333 

.oior>oo 

.045000 

.050583 

.058333 

.0700 

.0883 

.1200 

Inch, 
0. 

.000133 
.000167 
.000167 
.000160 
.000167 
.000167 
000166 
.000167 
.00U017 
. 00L05O 
.000033 
.000050 
.  000033 
. 000050 
. 000034 
.000033 
.000033 
.000050 
.000034 
.000050 
.00  033 
.000083 
.000067 
.000183 
. 000167 
.000333 
. 000417 
.  0005:<3 
.001250 
.OOir.O.) 
. 001667 
.001667 
.001666 
.001700 
.001800 

.  ooi«r.7 

.002000 

.  002000 

.  002333 

.  002500 

.002000 

. 002667 

.  003000 

.  00'«H3 

.004167 

.004500 

.005r>h3 

.007750 

.011067 

.0183 

.0317 

Inch, 
0. 

.000033 
.000033 
.000050 
.000050 
.000050 
. 000050 
. 000067 
.000067 

Inch. 
0. 

.000033 
0. 

.000017 
0. 
0. 
0. 

.000017 
0. 

Initial  load. 
Slaattc  limit. 

Ultimate  atrencrth. 
Load  at  time  of  i  aptare. 

.000067 

0. 

.000083 

.000016 

.000200 

.000117 

.001617 

.001417 

1 

General  summary. 


Tensile  ntrength  per  eqnare  Inch  of  orijdnal  aection pounds 

Elastic  limit  per  square  inch  of  original  section .^ do.. 

Klorgation  fierinch  alter  rupture inch 

Elnncation  per  inch  under  stmin  at  elastic  limit do. . 

Reductionindiamet^rat  point  of  rupture do.. 

Keduction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  mtiture  l".10fh»m  ncclt 

Charact(*rof  broken  surface fine  grnnnlfir,  with  dull  center 

Elongation  of  inch  sections (".23  fractured  section),  ".21 ,  ".13,  ".11,  ".11,  ".10 


104.480 
55, 000 
0.1483 
.  0010.30 
.114 
36.4 


TESTS   OF   IKON  AND   STEEL. 

ISO.  474. 
Tension  Test 
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Marks  on  bar,  12  r  a« 
Diameter,  '^564. 
Sectional  area,  .25  sqaare  inch. 
Length,  6''. 


Slonntlon 
permoh. 

SaoceaaiYe 
elongation, 
per  incli. 

Permanent 

set. 

Snooeaaire 

permanent 

aet. 

Bemarka. 

Total. 

Persqnare 

Powidt. 

250 

1,250 

2,600 

3,750 

Sooo 

6,250 
7,600 
8,760 
10,000 
10,250 
10,500 
10,750 
11,000 
11.250 
11,600 
12,760 
12,000 
12,250 
12,500 
12,760 
13.000 
13.250 
13.500 
13.750 
14.000 
14. 260 
14.500 
14.750 
16,000 
15.500 
16.000 
10,500 
17,000 
17,500 
18.000 
18,500 
19.000 
19,  .^00 
20,000 
20,500 
21,000 
21,500. 
22,000 
22,600 
23,000 
28,600 
24,000 
24,600 
25.000 
25.500 
26,000 
26,500 
26,600 
24,800 

Paundi. 
1,000 
^000 
10.000 
16,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
58.000 
54,000 
55,000 
56,000 
67,000 
68.000 
60,000 
60,000 
62,000 
64,000 
66.000 
68.000 
70.000 
72,000 
74,000 
76.000 
78,000 
80.000 
82.000 
84.000 
86,000 
88.000 
90,000 
92,000 
94,000 
96,000 
96.000 
100,000 
102,000 
104,000 
106,000 
106,400 

Inch. 
0. 

.000133 
.ooo:too 

.000483 

.000050 

.000817 

.000983 

.001150 

.001317 

.001307 

.001383 

.001417 

.001450 

.001500 

.001550 

.001000 

.001038 

.001067 

.001083 

.001717 

.001767 

.001800 

.00I8G0 

.001900 

.002050 

.002117 

.002300 

.002467 

.002867 

.003717 

.005000 

.000067 

.008388 

.009838 

.011007 

.013167 

.014833 

.010583 

.018538 

.020500 

.022667 

.025000 

.027338 

.030167 

.033333 

.036500 

.040000 

.045000 

.050083 

.057088 

.0700 

.0933 

.1100 

Inch. 
0. 

.000133 
.000107 
.000183 
.000167 
.000107 
.000106 
.000167 
.000167 
.000050 
.000016 
.000034 
.000033 
.000060 
.000050 
.000050 
.000033 
.000034 
.000016 
.000034 
.000050 
.000033 
.000050 
.000050 
.000150 
.000067 
.000183 
.000107 
.000400 
.000850 
.001283 
.001667 
.001006 
.001500 
.001834 
.001500 
.001066 
.001750 
.001950 
.001967 
.002107 
.002338 
.002338 
.002834 
.003106 
.003167 
.003500 
.005000 
.005083 
.007550 
.012307 
.0233 
.0167 

Inch. 

0. 

0. 

0. 

.000038 
.000038 
.000038 
.000033 
.000050 
.000007 

Inch, 
0. 

Initial  load. 
SlaattcUnlt. 

Ultimate  atrength. 
Load  at  time  of  raptoxe. 

'"."ooooei"' 

0. 

0. 

0. 

.000017 
.000017 

.000067 

0. 

.000067 

0. 

.000133 

.000066 

.000888 

.000750 

General  summary. 

Tenaile  atrength  i»er  aqnara  inch  of  orlfdnal  aection ponnda..    100^400 

Elaatio  limit  per  aqnare  inch  of  original  aection do....      68,000 

Elongation  per  inch  aftpr  ruptnre inch..      0.1267 

Elongation  per  inch  anderatrain  at  elaatio  limit do 001900 

Kednction  In  diameter  at  point  of  mptare do Iu4 

Bednction  in  area  after  mptare,  per  oentom  of  original  aeotlon 83.6 

Poaltion  of  rapture at  middle  of  atem 

Character  of  broken  anr&oe .  fine  granular,  with  dull  oenter 

Elongation  of  inch  aeotiona ".08*  ".00,  ".18  (".28  Araotared  aection),  ".11,  ".90 
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TESTS  OP  IftON  AND  STEEL. 

No.  475. 

Tension  Test 


12  BAc 


Marks  on  bar,       4 
Diameter,  ''.664. 
Sectional  area,  .25  square  inch. 
Length,  6". 


Applied  loads. 

Elongation 
per  inch. 

Saccesaive 
elonfratlon 
per  inch. 

Permanent 
set. 

pucceasive 

permanent 

set. 

i 

Total. 

Peraqiiare 
Indi. 

Reroarka. 

Pwndt. 
250 
1.250 
2,600 
8,750 
6,000 
6,250 
7,600 
8,750 
10.000 
10,250 
10,600 
10,750 
11,000 
11.250 
11,600 
11,750 
12,000 
12,250 
12.600 
12,760 
13,000 
13.260 
18,500 
18,760 
14,000 
14,250 
14,600 
14,750 
15,000 
15,600 
10,000 
10,500 
17.000 
17.500 
18,000 
18,600 
19,000 
19,500 
20,000 
20,600 
21.000 
21,500 
22,000 
22.500 
23,000 
23,600 
24.000 
24,600 
25,000 
26.500 
20,000 
20.140 
28,200 

Pound: 
],000 
6,000 
10,000 
15,000 
20. 000 
25,000 
30.000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49.000 
50,000 
61,000 
62,000 
53,000 
64.000 
56.000 
60,000 
67,000 
68.000 
59,000 
00,000 
02.000 
04,000 
00.000 
08,000 
70,000 
72,000 
74.000 
70,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
90,000 
98,000 
100,000 
102, 000 
104,000 
104.500 

hich, 
0. 

.000083 
.000250 
.000417 
.000583 
.000717 
.000883 
.001050 
.001233 
.001207 
.  001317 
.001333 
.001367 
.001400 
.001433 
.001407 
.001500 
.001650 
.001000 
.001033 
.001667 
.001700 
.001733 
.001767 
.001833 
.001900 
.002100 
.002350 
.002767 
.003967 
.005633 
.007333 
.008917 
.010667 
.012333 
.014167 
.016083 
.017667 
.019750 
.031917 
.024383 
.026833 
.020407 
.032407 
.036007 
.039583 
.044333 
.049533 
.  057417 
.0683 
.0900 
.1133 

Inch, 
0. 

.000083 
.000107 
.000167 
.000166 
.000134 
.000166 
.000167 
.000188 
.000034 
.000050 
.000016 
.000034 
.000033 
.P00033 
.000034 
.000033 
.000050 
.000050 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000067 
.000200 
.000250 
.000417 
.001200 
.001606 
.001700 
.001584 
.001750 
.001666 
.0018.14 
.001916 
.001584 
.002083 
.002167 
.002416 
.  002500 
.002634 
.003000 
•003200 
.003916 
.004750 
. 005200 
.007884 
.010883 
.0217 
.0233 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 
Elastic  limit. 

Ultimate  strenf^h. 
Load  at  time  of  ruptare. 



0. 

0. 

.000050 

.000050 

.000817 

000767 

■ 

General  summary. 

Tensile  strenirth  per  square  inch  of  orij^inal  section pounds..     104,560 

Blastio  limit  per  sqnare  inch  of  original  section do...       57,000 

Blonj^ation  per  inch  after  mpture Inch..      0.1467 

Elongation  per  inch  under  strain  at  elastic  limit do..     .001900 

Reduction  in  diameter  at  point  of  rupture , do. .  .124 

Reduction  in  area  after  rupture,  per  centum,  of^original  section 39.2 

Position  of  rupture j..l".90fyom  neck 

Character  of  broken  surface fine  granular,  with  dull  center 

Elongation  of  inch  sections ".12  (".31  fractured  section),  M4.  ".12,  ".11,".09 
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No.  540. 
Tension  Test. 

Marks  on  bar,  ^V^ 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Length,  G''. 


Applied  loads. 


I 


Total. 


I  Persqaaro 
mcD. 


Pounds. 
2oO 
1, 250  • 
2.500 
8,730 
6,000 
6, '250 

7,  r.oo 

8,7^ 
10,000 
10,250 
10,500 
10,750 
11.000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14.250 
14.500 
14, 750 
15,000 
15,250 
15,500 
16,750 
16,000 
10,250 
16, 500 
16,750 
17.000 
17, 260 
17,500 
18,000 
18.500 
19,000 
19.500 
20,000 
20,600 
21,000 
21,500 
22,000 
22,500 
23,000 
23,600 
24,000 
24,500 
23,000 
26,500 
26,000 
26,500 
27,000 
27,500 
27,950 
24,800 


Pounds. 
l.OOO 
5.000 
10,000 
15,000 
20,000 
25.0QO 
30, 0410 

a.-"*,  000 

40,000 
41,000 
42,000 
4.«.000 
4},  000 
45,000 
40,  000 
47,  OOO 
48.000 
49,  000 
50,000 
51.000 
52. 000 
53,000 
54,000 
55,000 
50,000 
57,  OCO 
58,000 
50, 000 
60,  MOO 
CI,  000 
62,  000 
G3.000 
64, 000 
05,000 
66,000 
67,  OW.i 
68,000 
69,000 
70,000 
72,  000 
74,000 
76,000 
78,000 
80,000 
82, 000 
84,000 
86.000 
88,000 
90,000 
92,000 
04,000 
96, 000 
98,000 
100,000 
102,000 
104,000 

ion,  000 

108, 000 
110,000 
ill,  800 


EloD/;atioa 
p»T  iDOh. 


Inch. 
0. 

.  000117 
. 000300 
.  000467 
.  000633 
.000817 
.001033 
.001183 
.  001383 
.  uu 14U0 
.  001450 
.  001483 
.  001 'j:« 
.001567 
.001617 
.001650 
.  00irJft3 
.  001717 
.  001783 
.0018.T3 
.001883 
. 001917 
.  001950 
.  001967 
.  002000 
.  002017 
. 002050 
.002100 
.  002133 
. 0021H3 
002217 
. 002283 
.002367 
.002417 
.  002G00 
.  002800 
.  003067 
.  006583 
.  004417 
.  005833 
.  007550 
.  000350 
.011083 
.  012833 
.  014067 
.  016500 
.  018417 
.  020500 
.  022667 
.  024683 
.  027250 
.  030333 
.  032750 
.036050 
.  040133 
.0483 
.  0533 
.0583 
.0700 
.1000 


Sacceasive 
elongation 
per  inch. 


Inch. 

.000117 
.  000183 
.  000167 
.000166 
.000184 
.000216 
000150 
.  000200 
.  000017 
.  O0JO50 
.  000033 
.  000050 
.  000034 
.  000050 
.000033 
.000033 
. 000034 
.000066 
.  000050 
. 000050 
.000034 
. 000033 
.000017 
.00003:^ 
.000017 
.000033 
. 000050 
. 000033 
. 000050 
.  000034 
.000066 
.  000084 
. 000050 
.000183 
.  000200 
.  000207 
.000516 
.000834 
.001116 
.  001717 
.  001800 
.  001733 
.  001750 
.  001834 
.  001833 
.  001917 
.002083 
.  002167 
.002216 
.  002307 
.  003083 
.  002417 
.00330* 
.004083 
. 008167 
.0050 
.0050 
.0117 


Permanent 
aet 


Inch, 


.000067 


.002000 


Sacceasive 
permanent 

sot. 


Inch. 


.000067 


.00)933 


Semarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 
Load  at  time  of  mptare. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    111,800 

Elastio  limit  per  souaro  inch  of  original  section do...      65,000 

£lon;ration per  incn after ruplD re  .'. ....inch..      0.1838 

Eloujsation  per  inch  under  strain  at  elastic  limit.. do...      .002417 

Beduction  In  diameter  at  point  of  rupture .do. . .  .134 

Kednction  in  area  after  rupture,  per  centum  of  original  section 41. 9 

Position  of  mptare ".9fh)mneck 

Character  of  broken  surface fine  granular,  with  dull  center 

Elongation  of  inch  sections (".28  fractured  section),  ".12,  ".09,  ".03,  ".11,  ".11 
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No.  641. 

Tension  Test 
Marks  on  bar,    »  »  ^o 
Diameter,  ''.564. 
Sectional  area,  .25  sqaare  inch. 
Length,  6^'. 


Applied  loads. 


Total 


Par  square 
inch. 


Blonffation 
permoh. 


Snocesstve 

elongation 

per  inch. 


Peiftianent 
set. 


SacoesBlve 

permanent 

set. 


Rewarka. 


P&tmda, 
250 
1,250 
2,600 
8.760 
^000 
6,250 
7,609 
8,760 
10,000 
10,250 
10,600 
10,760 
11,000 
11,260 
11,600 
11,750 
12,000 
12,2r)0 
12,600 
]2,7A0 
18.000 
13.250 
13,600 
13,760 
14,000 
14.250 
14,600 
14,750 
16,000 
15.250 
16.600 
16,760 
10,000 

ie.2:.o 

10,600 
10.750 
17,000 
17,250 
17,500 
18,000 
18,600 
10,000 
10.600 
20.000 
20,600 
21,000 
21,600 
22,000 
22,600 
21,000 
23.600 
24.000 
24,600 
26,000 
25,500 
26,000 
26,500 
26,660 
24,000 


Pounds, 
1,000 
6,000 
10,000 
16,000 
20,  COO 
25,000 
80,000 
85,000 
40,000 
41.000 
42,000 
48,000 
44,000 
45.000 
46.000 
47.000 
48.000 
49.000 
60,000 
61,000 
62,000 
63,000 
64,000 
65^000 
66.000 
67,000 
68.000 
60.000 
60.000 
61,000 
62, 000 
63,000 
64.000 
65,000 
66.000 
67,000 
68,000 
60,000 
70,000 
72,000 
74,000 
76.000 
78.000 
80.000 
82.000 
84,000 
86,000 
88,000 
80,000 
02,000 
94.000 
86,000 
98,000 
100,000 
102,000 
104,000 
106,000 
100,240 


Inch. 
0. 

.000117 
.000833 
.000533 
.000717 
.000938 
.001100 
.001300 
.001600 
.0016a8 
.001567 
.001600 
.001638 
.001683 
.001717 
.001750 
.001800 
.001833 
.001867 
.001017 
.001067 
.002017 
.002050 
.002100 
.002167 


.002367 

.002500 

.002717 

.003000 

.003407 

.003760 

.  O04r>00 

.005250 

.006217 

.000833 

.007850 

.OOOoOO 

.010500 

.011533 

.012850 

.014067 

.016800 

.01W33 

.020917 

.02*>833 

.025000 

.027500 

.  030333 

.033167 

.030300 

.040033 

.045333 

.  050760 

.057833 

.0717 

.0083 

.1067 


Inch. 
0. 

.000117 
.000216 
.000200 
.000184 
.000216 
.000167 
.000200 
.000200 
.000033 
.000034 
.000033 
.000033 
.000050 
.000034 
.000033 
.000050 
.000033 
.000034 
.000050 
.0000?^ 
.000050 
.000033 
.000050 
.000007 
.000006 
.000134 
.000133 
.000217 
.000283 
.000467 
.000283 
.000750 
.000750 
.000967 
.000616 
.001017 
.001650 
.001000 
.001033 
.001317 
.001817- 
.002133 
.002033 
.002084 
.OO'JllO 
.002107 
.002*00 
.002833 
.002834 
.003333 
.004133 
.004700 
.  005417 
.007083 
.013867 
.0266 
.0064 


Inch. 


Inch. 


Initial  load. 


Elastic  limit 


.000367 


.000367 


Tensile  strength. 
Load  at  time  of  rapture. 


General  summary. 

Tensile  strength  per  square  inch  of  orieinal  section pounds..    106,240 

Elastic  limit  Iter  square  Inch  of  original  section do...      67,000 

Elongation  per  Inco  after  rupture inch..      0.1483 

Elongation  per  inch  under  strain  at  elastic  limit do 002233 

Reduction  In  dhuneter  at  point  of  rupture do 114 

Redaction  in  area  after  rupture,  per  centum  of  original  seciion 36.4 

Position  of  rupture ".2.%  from  middle  of  stem 

Character  of  broken  surfiioe fine  granular,  with  doll  center 

Elongation  of  inch  sections ".08,  ".12  (".29  fracturt^d  secUon)  7".  15,  ".12,  ".13 
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No.  437. 
Compression  Test. 
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Marks  on  bar,  i2B  a«m 
Length,  ir'.992. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 


Applied  loads. 

Comprea- 

aion  per 

inch. 

Saccessire 

compres- 

rion  per 

inch. 

Permanent 
Bet. 

SnccesaiTe 

1 
Bemarka. 

lotal. 

Per  squAre 
iDch. 

permanent 
set. 

PoundM, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80, 000 
31, 000 
32,000 
83,000 
34,000 
35.000 
36,  0(>0 
87.000 
38,000 
80,000 
40,000 
41,000 
42, 000 
43, 000 
44, 000 
45,000 
46,000 
47, 000 
4H.  0  10 
49,  000 
50,000 
51, 000 
62.000 
63.000 
54. 000 
65,000 
56,000 
57, 000 
58. 000 
69,000 
60,000 

61,000 
62,000 
63,000 
64.000 
65,000 
65,250 

Pound*. 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
80,000 
31,000 
32,000 
83,000 
84,000 
85,000 
86,000 
37,  000 
38,000 
89,000 
40,000 
41,000 
42,  000 
43,000 
44,  OUO 
45,000 
46,000 
47,  OUO 
48, 000 
49,000 
50. 000 
61.000 
52.000 
53,000 
54,000 
65.000 
58,000 
67, 000 
68,000 
69,000 
60,000 

61,000 
62. 000 
63,000 
61,  COO 
65,000 
65,250 

Inch, 

0. 

.000110 
. 000280 
.000420 
.000600 
.000750 

.oqp920 

.000950 
.000990 
.  001010 
.001050 
.001080 
.OOKW) 
.001140 
.001180 
.001210 
.001240 
.  001280 
.001320 
.  001300 
.001400 
. 001440 
.0014C0 
.001480 
.001510 
.001550 
.001580 
.001620 
. 001660 

.oorio 

.001750 
.001800 
.001860 
.OOlfilO 
.001980 
.002200 
.002800 

.008480 

.005420 

.006780 

.0090 

.0110 

.0170 

Inch, 
0. 

.  000110 
.  000170 
.OUO  140 
.OOOftdO 
.000150 
.000170 
.000030 
.000040 
.000020 
.000040 
.000030 
.000020 
.0U0040 
.000040 
.  000030 
.  000030 
.000040 
.  000040 
.000040 
. 000040 
.  000040 
.  000020 
.  000020 
.000030 
.000010 
.000030 
. 000040 
. 000040 
.  000(i50 
.000040 
.  000050 
.000060 
. 000050 
.000070 
. 000220 
.000600 

.000680 
.000940 
.001360 

.0020 
.0060 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initialload. 

Perceptible  deflection 
when  onder  maximnm 
load.    No  deflection 

itialload. 

Slaatio  limit. 
Ultimate  atrength.' 

0. 

0. 

0. 

.000020 

.000020 



.000060 

.000040 

.000770 

.000710 
Deflet^tion 
chord  10". 

.13 
.16 
.20 

General  summary. 

Elastlo  limit  per  aqnare  inch  of  original  section poonda..       68.000 

Oompreaaion  per  inch  under  atresa  at  elaatic  limit inch..    0.001980 

Ultimate  atrenfsth  per  aqoare  inch  of  original  aecUon pounds..       65  250 

Ifannerof  &ilure • triple  flexure 

After  passing  the  maximnm  load  the  deflection  was  continued, 
bending  the  bar  180^  over  a  radius  of  its  own  diameter,  when  it  frac- 
tured. 

The  fracture  began  at  a  small  dull  spot  at  the  outside  of,  and  quarter- 
ing with  the  bend.  The  fractured  surface  was  granular,  radiating  from 
the  dull  spot. 

Along  the  cylindrical  surface  sejtmy  metal  was  observed  before  the 
testj  this  was  on  the  outside  of  the  bend  after  deflecting. 
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No.  443. 
Compression  Tests. 

Marks  on  bar,  ^^b  a.k 
Length,  S"M. 
Diameter,  ''.367. 
Sectional  area,  .106  sqaare  inch. 

Ultimate  strength,  7,740  poands= 73,020  pounds  per  sqaare  inch. 
Failed  by  triple  flexure. 
Bent  130«>,  then  fractured. 

Appearance  fine  granular,  dull  smoky  spot  at  oircumference  on  the 
tension  side  of  the  bend. 


s 
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No.  677. 

Marks,  ^^V"' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Length,  6". 


Applied  loads. 


TotoL 


Per  square 
inon. 


EloDKation 
per  inch. 


Saoceesive 
elonKfttion 
per  inch. 


Permanent 

set. 


SaccessiTe 

permanent 

fet. 


Remarks. 


250 
1,260 
2,500 
3,750 
5,000 
2.280 
7,500 
8,  760 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11.300 
11,760 
12,000 
12, 250 
12,500 
12,750 
13,000 
13,250 
18,500 
13,750 
14,000 
14,250 
14,600 
14,750 
16,000 
15,250 
15,500 
15,750 
10,000 
16,500 
17,000 
17,600 
18,000 
IB.  500 
19,000 
10,500 
20,000 
20.500 
21,000 
21,500 
22,000 
22,600 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
20,000 
20.500 
20,760 
24,000 


PoundM. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41.000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
65,000 
54^,000 
.57,  OOO 
58,000 
60,000 
00,000 
61,000 
02,000 
63,000 
64.000 
06,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
M5,000 
88,000 
90.000 
92,000 
94,000 
96,000 
98.000 
100,000 
102,000 
104,000 
106,000 
107,040 


Inch. 
0. 

.000117 
.000283 
.0004.33 
.000600 
.000767 
.000993 
.  001100 
.001283 
.001800 
.001338 
.001350 
.001367 
.001400 
.001450 
.001467 
.  001517 
.001550 
.  001617 
.001633 
.001650 
.001667 
.001717 
.001767 
.001800 
.001833 
.001883 
.001033 
.002050 
.002383 
.002550 
.002883 
.003867 
.004983 
. 006917 
.008850 
.010167 
.011917 


Inch. 
0. 

.  000117 
.000166 
.000150 
.  000167 
.  000167 
.000106 
.000167 
.000183 
.000017 
.000033 
.000017 
.000017 
.000083 
.000050 
.000017 
.000050 
.000033 
.000067 
.000016 
.000017 
.000017 
.000050 
.000050 
.000033 


Inch. 


Inch. 


Initial  load. 


.000050 
.000050 
.000117 


.000100 


.000100 


ElaaUo  limit 


.000167 


.  015417 
.  017217 
.010233 
.021500 


.  026050 
.  028500 
.031250 
.  034750 
.038333 
.042500 
.047500 
.054170 


0800 
.1100 


.000984 
.001116 
.001934 
.  001933 
.  001317 
.001750 
.001916 
.001584 
.001800 
.002016 
.902267 
.002338 
.002217 
. 002450 
.002750 
.003500 
.003583 
.  004167 
.005000 
.006670 
.009163 
.016667 


Teneilo  strength. 
Load  at  time  of  mptare, 


General  summary. 

Specific  gravity '. 7.8432 

Hardness 23.17 

Tensile  strength  per  sqaare  inch  of  original  section j pounds..  107,040 

Elastic  limit  iier  square  inch  of  origioal  section do 59,000 

Elongation  per  inch  after  rupture »nch . .    0. 1360 

Elongat ioQ  per  inch  uuder  strain  at  elastic  limit do 001938 

Redaction  in  diamotor  at  point  of  rupture , do 1 14 

KeduetioD  in  area  after  ruptare,  per  centum  of  original  section 86. 4 

Position  of  rupture 1".25  from  neck 

Character  of  broken  surface flnegranalar,  dull  center 

Elongation  of  inch  sections ".16,  ".26%  ".11, 'MO,  ".10,  ".09 
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TESTS    OF  IRON  AKO  STEEL. 
No.  678. 


Diameter,  ^664. 

Sectional  area,  .25  square  inch. 

Length,  6". 


Applied  IcwdB. 

^sr 

SocceeeiTO 
elODgatioii 
per  inch. 

PemiMient 
set. 

Saccessive 

permanent 

set. 

Senurb. 

ToUL 

Per  square 
inch. 

Pound*. 
250 
1.250 
2,600 
8,750 
^000 
0,250 
7.600 
8,750 
10,000 
10,250 
10,600 
10,750 
11,000 
11,250 
11,500 
11,760 
12,000 
12,250 
12,600 
12,760 
18,000 
13,250 
13,600 
13,750 
14,000 
14,250 
14.600 
14.760 
15,  COO 
16,2.50 
16,500 
15,750 
16,000 
16.250 
16,600 
17,000 
17.600 
18,000 
18.600 
19.000 
19,600 
20.000 
20,600 
21,000 
21,500 
22.000 
22,500 
23.000 
23,500 
24,000 
24,500 
25.000 
25,500 
26,000 
26.500 
27,000 
27,820 
24,000 

Poundt. 
1.000 
5,000 
10.000 
16,000 
20,000 
26,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
60,000 
61,000 
62,000 
63,000 
64.000 
65.000 
66.000 
67.000 
58,000 
50.000 
60,000 
61.000 
62,000 
63,000 
64,000 
66,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
94,000 
96,000 
98.000 
100.000 
102,000 
104,000 
106.000 
108,000 
109. 28C 

iHCh. 
0. 

.000200 
.    .000433 
.000000 
.000800 
.000950 
.001100 
.001267 
.001417 
.001417 
.001450 
.001500 
.001567 
.001583 
.  001617 
.001050 
.001083 
.001700 
.001717 
.001767 
.001800 
.001833 
.001867 
.001933 
.001960 
.001983 
.002033 
.002067 
.002117 
.002133 
.002233 
.002367 
.002333 
.002867 
.003350 
.004867 
.006067 
.008167 
.009867 
.011500 
.  013333 
.015000 
.017000 
.018683 
.021000 
.023167 
.  025667 
.028250 
.030907 
.034033 
. 037667 
. 041800 
.  046500 
.053083 
.061000 
.0767 
.1083 

IndL 

0. 

.000200 
.000133 
.000167 
.000200 
.000150 
.000150 
.000167 
.000150 

0. 

.000033 
.000050 
.000067 
.000016 
.000034 
.000033 
.000033 
.000017 
.000017 
.000050 
.000033 
.000033 
.000034 
.000066 
.000017 
.000033 
.000050 
.000034 
.000050 
.000016 
.000100 
.000134 
.000166 
.000334 
.000483 
.  001317 
.002000 
.  001500 
.  001700 
.001633 
.001833 
.001607 
.002000 
.001683 
.002317 
.002167 
.002500 
.002583 
.002717 
.003066 
.003634 
.004133 
.004700 
.006583 
.007917 
.0157 
.0316 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastie  limit 

Load  at  time  of  mptaxe^ 

0. 

0. 

0. 

.000050 

.000060 

i 



General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    109.280 

Blastio  limit  per  squsre  IdcH  of  original  section do 61. 000 

Blongation  per  inch  after  rapture inch..      0.14rjO 

Blongation  per  inch  nnder  strain  at  elastic  limit , do 002133 

Reduction  in  diameter  at  point  of  rapture do 114 

Seduction  in  aresTafter  ruptnre,  per  centum  of  original  section 86. 4 

Position  of  ruptnre ".80  from  middleof  stem 

Character  of  broken  surface flnegrannlar,  dnlloeater 

Elongation  of  inch  seotioiu ".10,  ".13,  ".80*,  ".16,  ".10,  ".09 


Marks,  >*V'^ 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 

Length,  6''. 
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AppUed  loads. 

pertaioh. 

SacceisiTe 
elongatioii 
per  inch. 

PenoAiient 
set 

SaooessiTe 
pennaoent 

BMoarkM. 

ToUl. 

Per  f  qnare 
inch. 

Poundi. 
250 
J,  250 
2,500 
3,750 
6,000 
6.250 
7,500 
8,760 
10.  MO 
10,250 
10,500 
10.750 
11,000 
11.250 
11,500 
11.750 
12,000 
12, 250 
12,500 
12,750 
13,000 
13,250 
13,600 
13,750 
14.000 
14,250 
14,500 
14,750 
15,000 
15,250 
15.500 
15.750 
16,000 
16,600 
17,000 
17,600 
18,000 
18.500 
19.000 
19,500 
20,000 
20.500 
21,000 
21,600 
22,000 
22,600 
23.000 
23,600 
24,000 
24,500 
25,000 
25,500 
26,000 
26,600 
26,800 
23,600 

Paundt, 
1,000 
6,000 
10,000 
15,000 
20,000 
25, 000 
30,000 
35,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
62,000 
53,000 
64.000 
55,000 
56,000 
57,000 
58,000 
69,000 
60,000 
61.000 
62,000 
63,000 
61,0(0 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
96,000 
100,000 
102,000 
104, 000 
106^  000 
107,200 

Jneh. 
0. 

.000088 
.000283 
.000400 
.000567 
.000700 
.000867 
.001033 
.001183 
.001217 
. 001250 
.001283 
.001317 
.001350 
.001383 
.001417 
.001467 
.001483 
.001533 
.001550 
.001633 
.  001650 
.001683 
.001700 
.001733 
.001767 
.001800 
.001900 
.001007 
.002138 
.002467 
.002800 
.003267 
.005167 
.006750 
.008417 
.  010050 
.011833 
.013533 
.015338 
.017350 
.010500 
.021417 
.023500 
.02C000 
.028750 
.031000 
.034500 
.038333 
.042700 
.047333 
.054533 
.062000 
.0800 
.1117 

Inch. 

a 

.000083 
.000200 
.000117 
.000167 
.000133 
.000167 
.000166 
.000150 
.000034 
.000033 
.000033 
.000034 
.000033 

.000034 

.000050 

.000016 

.000050 

.000017 

.000083 

.  000017 

.000033 

.  000017 

.000033 

.000034 

.000033 

.  OOOIGO 

.000067 

.000166 

.000334 

.000383 

.000467 

.001000 

.001583 

.001667 

.001033 

.001788 

.001700 

.001800 

.002017 

.002150 

.001917 

.002083 

.002500 

.  002750 

.002850 

.002000 

.003833 

.004367 

.004633 

.007200 

.007467 

.0180 

.0317 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

IniWIoad. 

Elaatie  limit 

Tensne  strength. 
Load  at  Ume  of  mptnre. 

0. 

0. 

0. 

* 

.000060 

.000050 

General  eummary. 

Tensile  fttTength  per  square  inch  of  orleinal  section ......*. pounds..    107,200 

Elastic  limit  p«r  sqaare  inch  of  original  section do 60.000 

Eloopatitn  per  inch  after  roptaro inch..      0.1500 

Elongation  per  inch  under  strain  at  elistio  limit do 001067 

Redaction  in  diameter  at  point  of  rapture do 124 

Reduction  m  area  afUsr  rapture,  per  centum  of  original  section 30.2 

Position  of  rapture -•• 2"iVomneok 

rharaoter  of  broken  surface fine  granular,  doll  center 

XkmsrtfOBofiBchBacttoiiB ".12,  ".82%  ".16,  ".U, 'MO,  ".08 
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Marks,  ^»^"0 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Length,  6'^ 


AppUed  loads. 


TotAl. 


Pounds. 
250 
1,250 
2,500 
8.750 
6,000 
6,250 
7.500 
8,750 
10,000 
10.250 
10,500 
10,750 
11,000 
11,250 
11,500 
11.750 
12,000 
12,250 
12,500 
12. 750 
13,1)00 
13,250 
13.500 
13,750 
14,000 
14,250 
14,500 
14,750 
15.000 
15,250 
15, 500 
15, 750 
10,000 
18,500 
17.000 
17,500 
18.000 
18,500 
19,000 
19,500 
20.000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
2i,500 
24,000 
24,500 
25. 000 
25,500 
26, 000 
26.500 
20,780 
24.000 


Per 


rsauare 
iDon. 


Pounds. 
1,00U 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85.000 
40,000 
41.000 
42.000 
43,000 
44,000 
45, 000 
46.000 
47,000 
48.000 
40,000 
50,000 
51,000 
52,000 
63,009 
&4,000 
53,000 
56,000 
57,000 
58,000 
59.000 
60,000 
61,000 
62.000 
63.000 
64,000 
66.000 
68,000 
70.000 
72,000 
74,000 
70.000 
7H.O0O 
80,000 
82,000 
84,000 
80,000 
88,000 
90,000 
92,000 
04.000 
96,000 
98,000 
100,000 
102, 000 
104,000 
106,000 
107, 120 


Blonntion 
perinolL 


Ineh. 
0. 

.000100 
.000267 
.000417 
.000583 
.000717 
.000900 
.  001050. 
.001217 
.001250 
.001283 
.001317 
.001333 
.001350 
.001400 
.001433 
.001467 
.001483 
.001533 
.001550 
.001600 
.001633 
.001700 
.001717 
. 001750 
.001800 
1001833 
.001883 
.002117 
.  002317 
.002483 
.  003133 
.003717 
.005250 
.006967 
.008800 
.  OlOoOO 
.012  m 
.  013917 
.015683 
.017550 


.021500 

.023917 

.026500 

.028833 

.031833 

.035250 

.038867 

.043167 

.048167 

.055833 

.065000 

.0850 

.1167 


Snocfwlye 
elongation 
permoh. 


Inch. 
0. 

.000100 
.000107 
.000150 
.000106 
.000134 
.000183 
.000150 
.000167 
.000033 
.000033 
.000034 
.000016 
.000017 
.000050 
.000033 
.000034 
.000016 
.  000050 
.000017 
.000050 
.000033 
.000067 
.000017 


.000050 

.000033 

.000050 

.000234 

.000200 

.000163 

.000050 

.000584 

.001533 

.001717 

.001833 

.001700 

.001633 

.001784 

.  001766 

.001867 

.001833 

.002117 

.002417 

.002583 

.002333 

.003000 

.003417 

.003417 

.004500 

.005000 

.007666. 

.009167 

.0200 

.0317 


Permanent 


JneK 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.0 


.000133 


SncceaeiTe 
permanent 


Ineh, 


.000133 


Bemarlu. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 
Load  at  time  of  mptnre. 


General  summary. 

Tensile  streDjzth  per  sqnare-inch  of  orisinal  section ponnda. .    107, 120 

Elastic  limit  per  sqoare  inch  of  originaVsection do....      69.000 

Elongation  per  IdcIi  afterruptnre Inch..      0.1500 

Elongation  per  inch  nmler  strain  at  elastic  limit do 001883 

Kcduction  in  diameter  at  point  of  rapture do 114 

licdnction  in  area  after  raptnre.  per  centnm  of  original  section 36. 4 

Position  of  mptn^ 2"  from  neck 

Charaoter  of  oroken  surfboe floe  grannlar.  dnllcentar 

Elongation  of  inch  Mottona ".12,  ".3 1*.  ".15,  ".12,  Ml,  ".Of 
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Marks,  i2RAni 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Length,  &\ 


AppUed  loads. 

Elonefttion 
per  inch. 

SaooeialTe 
eloDKatlon 
per  inch. 

Permuieiit 

Sacceofiive 
aet. 

Bemarks. 

ToUI. 

Per  gqnaro 
incH. 

Pounds. 
250 
1,250 
2,500 
3,750 
5,000 
6.250 
7.500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12.000 
12.250 
12. 500 
12,750 
13,000 
13, 250 
13,500 
13,750 
14.000 
14.250 
14,500 
14,750 
15,000 
15,600 
16,000 
16,500 
17,000 
17.600 
18,000 
18,600 
19,000 
19,500 
20,000 
20,600 
21,000 
21,600 
22,000 
22,500 
23,000 
23,500 
24.000 
24,500 
25,000 
25,500 
26,000 
26,500 
26,960 
25^400 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
53.000 
54,000 
55,000 
56,000 
67,000 
68,000 
59,000 
60,000 
62,000 
64.000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86^000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106.000 
107,840 

Inch. 
0. 

.000083 
.000250 
.000417 
.000600 
.000767 
.000933 
.001100 
.001250 
.001283 
.001333 
.001367 
.001400 
.001433 
.001500 
.001550 
.001567 
.001600 
.001650 
.001700 
.001733 
.001767 
.001867 
.001950 
.002050 
.002133 
.002300 
.002417 
.002860 
.003450 
.004500 
.005833 
.007338 
.009167 
.010333 
.011967 
.018500 
.015367 
.017083 
.018717 
.020683 
.022667 
.025167 
.027833 
.080167 
.032833 
.085833 
.039250 
.0450 
.0600 
.0567 
.0683 
.0938 

Inch. 
0. 

.000083 
.000167 
.000167 
.000183 
.000167 
.000166 
.000167 
.000150 
.000033 
.000050 
.000034 
.000033 
.000038 
.000067 
.000050 
.000017 
.000033 
.000050 
.000050 
.000038 
.000084 
.000100 
.000083 
.000100 
.000083 
.000167 
.000117 
.000433 
.000600 
.001050 
.001338 
.001600 
.001834 
.001166 
.001634 
.001538 
.001867 
.001716 
.001634 
.001866 
.002084 
.002600 
.002166 
.002834 
.002666 
.003000 
.003417 
.005760 
.0050 
.0067 
.0116 
.0250 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

JficA. 
0. 

Initial  load. 
ElaattoUmtt. 

Load  at  time  of  roptiiiv. 

0. 

0. 

.666133 

.000133 

.000800 

.000667 

. 

General  eummary. 

Tensile  strenfcth  per  square  iDoh  of  orieinal  section pounds..    107,840 

Elostio  limit  per  sqaare  inch  of  originaTsection do 58,000 

ElonjEation  per  incn  after  mptnre inch..      0.1060 

Klongadon  per  inch  nnder  strain  at  elastic  limit do 001767 

Reduction  in  diameter  at  point  of  mptare ' do 074 

Reduction  in  area  after  ruptare,  per  centum  of  orl^^na^  section 24. 6 

Position  of  rupture TMiOfhimneck 

Character  of  broken  surface fcranular 

Elongation  of  inoh-jeotlons ".10,  ".22*.  MO,  ".09,  ".07,  ",06 
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Marks,  "*a^"^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Length,  6". 
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AppUed  loadf . 

Elongation 
pet  inch. 

SncoeMftiye 
perlach. 

Permanent 
■et. 

SacoessiTe 
leL 

i 
Bemarka. 

TotaL 

Per  square 
inch. 

Pounds. 
250 
1,250 
2,500 
3,750 
6,000 
6,250 
7,500 
8.750 
10,000 
M.250 
10.500 
10,750 
11,000 
11,250 
11.500 
11.750 
12,000 
12,250 
12,500' 
12,750 
13,000 
13, 2,% 
13,500 
13,750 
I4,0i'0 
14, 250 
14,500 
14.750 
15.000 
15,500 
16,000 
10,500 
17,000 
17.500 
18,000 
18.600 
19,000 
19.600 
20,000 
20.600 
21,000 
21,500 
22, 000 
22,500 
23,000 
23,500 
24,000 
24.500 
85,000 
25, 600 
26,000 
26,600 
26,810 
26,800 

Pound$. 
1,000 
6,000 
10,000 
15.000 
20,000 
26,000 
30,000 
85,04)0 
40,000 
41.000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61.000 
42,000 
53,000 
54,000 
55,000 
66,000 
67,000 
58,000 
59, 000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102.000 
104,000 
106,000 
107,240 

Inch. 
0. 

.000050 
.000183 
.000367 
.000533 
.000683 
.000867 
.001033 
.001200 
.001233 
.001267 
.001300 
.001333 
.001383 
.001433 
.001467 
.001600 
.001533 
.001600 
.001650 
.001733 
.001767 
.001850 
.002000 
.  002083 
.  002200 
.002367 
.002533 
.003033 
.003883 
.005033 
.006517 
.008167 
.009817 
.011167 
.013000 
.014750 
.016300 
.018167 
.020100 
.022167 
.024183 
.026633 
.029167 
.  081833 
.034917 
.038607 
.041867 
.048500 
.0867 
.0688 
.0760 
.0983 

Inch. 
0. 

.000050 
.000133 
.000184 
.000166 
.000150 
.000184 
.000166 
. 000107 
.000033 
.0000:i4 
.000033 
.  000083 
.000050 
.000050 
.000034 
.000033 
.000033 
.000067 
.000050 
.000083 
.000034 
.000083 
.000150 
.000083 
.000117 
.000167 
.000166 
.000500 
.000850 
.001150 
.001484 
.001650 
.001050 
.001350 
.001833 
.001750 
.001550 
.001867 
.001033 
.002067 
.002016 
.002450 
.002534 
.002686 
.003084 
.003750 
.003200 
.006633 
.0082 
.0066 
.0117 
.0233 

Inch. 
0. 

-.000017 
-.000017 
-.000017 
-.000017 
-.  0U0017 
-.000017 
-.000017 
-.000017 

Inch. 
0. 

-.000017 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Initial  load. 
Elaatic  limit 

Tensile  strength. 

Load  at  time  of  ruptnre. 

1 

-.  000017 

0. 

0. 

.000017 

.000150 

.000150 

.000067 

.000817 



General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section ., pounds. .    107,240 

Elastto  limit  per  sqaare  inch  of  original  section , do 63  000 

Elongation  per  inch  after  rupture inch  ..      0.1117 

Elongation  per  inch  under  strain  at  clastic  limit do 001767 

Reduct  ion  io  diameter  at  point  of  rupture do 074 

Reduction  in  area  after  ruptnre,  i)er  centum  of  original  section ..  T. '  I  !!.*.'!'!!.".".*!"  J !  .,.'.".*.         24.6 

Position  of  rapture ".SOfromneck 

Character  of  broken  snrfaoe granular;  smaU  eccentric  dnU  spot 

JuongatlOD  of  incb  sections ",2i,  ''.12,  ",10,  ".08,  ".09,  ''.07 
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Marks,  ^»7^^ 

Diameter,  ''.564. 

Sectional  area^  .25  sqaare  inch. 

Length,  6". 


No.  713. 


AppUed  loads. 


ToteL 


Peraqiuae 
InoL 


JDo&flatioik 
perinoh. 


SaoMariTO 
elonntioik 
perinoh. 


■et. 


SuooewlTe 
pemutfieiit 


POMMlf. 

250 
1,250 
2.500 
8.750 
6.000 
0,250 
7,600 
•  8.750 
10.000 
10.250 
10.600 
10,750 
11,000 
11,250 
11,500 
11,760 
12.000 
12,250 
12,500 
12,750 
18,000 
18.250 
18,500 
18.750 
14,000 
14,230 
14,600 
14.750 
16,000 
15.600 
10,000 
16,500 
17,000 
17.500 
18,000 
18,500 
19,000 
10,600 
20,000 
20.600 
21,000 
21,600 
22,000 
28,600 
28,000 
23,500 
24,000 
24^600 
25^000 
85^600 
28^800 
84,800 


F4nmd$, 
1,000 
5,000 
10,000 
15^000 
20.000 
25,000 
80.000 
85,000 
40.000 
41,000 
42.000 
48,000 
44,000 
45,000 
48.000 
47,000 
48,000 
48.000 
60,000 
51,000 
-  62.000 
68,000 
64,000 
65.000 
56,000 
67.000 
58.000 
69.000 
60,000 
62,000 
64.000 
66.000 
68.000 
70.000 
72,000 
74.000 
76.000 
78.000 
80,000 
83,000 
84,000 
86,000 
88,000 
80,000 
92,000 
94,000 
06,000 
98,000 
100,000 
102,000 
108,440 


JfUtL 

a 

.00016: 

.000867 
.000500 
.000688 

.000650 
.001038 
.001200 
.001367 
.001400 
.001450 
.001488 
.001538 
.001667 
.  001617 
.001650 
.001767 
.001850 
.002000 
.002100 
.002350 
.002550 
.002838 
.003167 


.004000 
.004700 
.005333 
.006067 
.007438 


.010300 

.011607 

.018438 

.  015167 

.017588 

.018833 

.020667 

.022750 

.024833 

.027250 

.020867 

.032417 

.035500 

.039188 

.048000 

.048250 

.053750 

.0617 

.0750 

.0950 


JfuJL 

0. 

.000107 
.000200 
.000188 
.000188 
.000167 
.000188 
.000167 
.000167 
.000033 
.000050 
.000038 
.000050 
.000034 
.000050 
.000033 
.000117 
.000083 
.000150 
.000100 
.000250 
.000200 
.000283 
.000334 
.000516 
.000317 
.000700 
.000638 
.000734 
.001866 
.001400 
.00H67 
.001367 
.001766 
.001734 
.002416 
.001250 
.001834 
.002083 


.002417 

.002617 

.002550 

.003083 

.003638 

.003867 

.005250 

.005500 

.007950 

.0133 

.0200 


Ineh. 


XnA, 


Initial  iMd. 


.000050 
.000050 
.000050 
.000050 
.000050 
.000067 
.000067 


.000017 


.000088 


.000016 


Xlastio  limit. 


.000267 


.000184 


.001188 


.008783 


.000018 


Tensile  strength, 
Load  s(  time  of 


General  summary. 

Tensile  strength  per  sqaare  inch  of  original  section poands..    108,440 

Elasdo  limit  per  sqaare  inch  of  original  section do 47  000 

Elongation  per  Inon  after  raptnre iooh..      0.1117 

Slongation  per  inch  nnder  strain  at  elasticlimit do...      .01060 

K«daction  in  diameter  at  point  of  ruptare do...         .084 

Badnctioninareaafter  rapture,  per  centam  of  original  section 27.6 

Position  of  rnptare ".70ftom  neck 

Character  of  broken  sorface f^rannlar;  dall  occentric  spot 

Elongation  of  inoh  sections ".22,  ".11,  ".10,  ".09,  ".08,  ''.O? 


SEx36491 


TESTS   OP   IRON  AND   STEEL. 
^o.  821. 


523 


Mark8,^2RA„i 

Diameter,  '^563. 

Sectional  area,  .25  sqnare  inch. 

Length,  6". 


General  saummary. 

Speciilo  gT»rity 7.8506 

Hardness ia09 

Tensile  strength  per  sqaare  iLch  of  original  seetion ponnds..      99.920 

Slastio  limit  per  saaare  inch  of  original  section do 43, 000 

Blongation  per  Inch  afterniptnre  inch..      0.1467 

Elongation  per  inch  under  strain  at  elastic  limit do 001350 

Reduction  in  diameter  at  point  of  rupture do  ...         .133 

Redaction  in  area  after  roptore,  per  centam  of  original  section 41. 9. 

Position  of  mptore 1".3  from  neck 

Character  of  broken  sarface dull,  sllkv 

Blongation  of  inch  sections 'M8,  ".30*,  ".12,  ".10,  ".09,  ".09 
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TESTS   OF  IRON  AND   STEEL. 
No.  822. 


Marks,  "  V"^ 

Diameter,  ^^563. 

Sectional  area,  .26  square  inch. 

Length,  ^". 


Applied  loadt. 

permoh. 

Snooeniye 

Penmrnent 
set 

SaeoesdTe 

permanent 

set. 

^ 

Total. 

Per  square, 
inch. 

P<mnd9, 
250 
1,250 
2.600 
3,760 
5,000 
6,250 
7,500 
8.750 
10,000 
10,250 
10,600 
10,780 
11,000 
11,250 
11.500 
11,750 
12.000 
12,250 
12,500 
12.750 
18,000 
13,250 
13,600 
18,750 
14,000 
14,250 
14,500 
14.750 
15.000 
15.500 
16,000 
10,500 
17,000 
17,600 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22.000 
22,500 
28,000 
28,500 
24,000 
24.500 
24,720 
22,000 

Pwndt, 
1,000 
6,000 
10,000 
15.000 
20,000 
25,000 
80,000 
85,000 
40.000 
41,000 
42,000 
48.000 
44,000 
46,000 
46,000 
47,000 
48,000 
49.000 
60.000 
51,000 
52,000 
53,000 
54.000 
55,000 
56,000 
57,000 
58.000 
59,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72.000 
74.000 
76,000 
78.000 
80,000 
82,000 
84,000 
86.000 
88.000 
90,000 
92.000 
94,000 
06,000 
98,000 
96,880 

Ineh. 
0. 

.000088 
.000288 
.000400 
.000[>50 
.000700 
.000888 
.001000 
.001167 
.001200 
.001283 
.001260 
.001800 
.001883 
.001367 
.001400 
.001467 
.001567 
.001817 
.  002017 

.002738 

.003583 

.004017 

.004667 

.005038 

.005683 

.006267 

.007038 

.008267 

.010000 

.011667 

.013417 

.015200 

.017250 

.019360 

.021167 

.023583 

.026167 

.020000 

.032638 

.035733 

.039583 

.043667 

.0467 

.0588 

.0650 

.0800 

.1000 

Inch. 

a 

.000088 

.000160 

.000167 

.000160 

.4)00160 

.000188 

.000167 

.000167 

.000088 

.000038 

.000017 

.000050 

.000088  » 

.000034 

.000088 

.000067 

.000100 

.000260 

.000200 

.000316 

.000400 

.000850 

.900484 

.oo<u^ 

.000366 

.000650 

.000584 

.0007M 

.001234 

.001738 

.001667 

.001750 

.001788 

.002050 

.002100 

.001817 

.002416 

.002584 

.002833 

.003633 

.003100 

.003850 

.004084 

.003033 

.0066 

.0117 

.0150 

.0200 

InOi. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

XflSWa 

0. 

InitSallMd. 
Blastio  limit. 

6. 

.000200 

.000200 

.002188 

.001988 

.004888 

.002700 

Te&Bile  strength. 

Load  at  time  of  ruptare. 

General  summary. 

Tensile  strength  per  square  inch  of  oriffinal  section pounds..      96,880 

Elasticlimit  per  square  inch  of  originiu  section do —      47,000 

Blonjration  per  inch  after  rupture inch.,      a  1333 

Elongation  per  inch  under  strain  at  elastic  limit do 001400 

Reduction  in  diameter  at  point  of  rupture do 138 

Reduction  in  area  al!ter  rupture,  per  centum  of  original  section 41.9 

Position  of  rupture l"firomneck 

Character  of  broken  surface granular,  40  per  centum ;  silky,  60  per  centum 

Elongation  of  inch  sections ".31*,  ".16,  ".09,  ".08,  ".07,  ".09 
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Diameter,  "£6L 

Sectional  area,  J2S  sqnare  inch. 

Length,  6". 


ISO.  823. 


perlnch. 

SnooMtiTe 
elongfttion 
per  inch. 

Permanent 

Mt. 

Sncceesiye 

Bemftrks. 

TotaL 

PeraqiiAn 

perxnsDent 
set 

Powndi. 
250 
1,260 
2,500 
8.750 
5^000 
1      6,250 
!      7,500 
.      8.750 
10,000 
10,260 
10.500 
10,730 
11,000 
11.250 
11,000 
11.750 
12.000 
12,250 
12,500 
12,750 

Potmdt, 
1, 000 

6,000 
10,000 
15,000 
20,000 
95.000 
80.000 
85.000 
40,000 
41,000 
42,000 
43.000 
44,000 
46,000 
46,000 
47,000 
48.000 
49.000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
60,000 
68,000 
70,000 
72.000 
74.000 
76,000 
78,000 
80,000 
82,000 
84.000 
86.000 
88.000 
90,000 
92,000 
94,000 
96.000 
98.000 
100,000 
102,000 
102,560 

Inch. 

0. 

.000100 
.000250 
.000417 
.000550 
.000700 
.000867 
.001033 
.001200 
.001233 
.  001317 
.001833 
.001367 
.001367 
.001417 
.001467 
.001500 

,.001567 
.001650 
.001850 
.002067 
.002233 
.002583 
.003017 
.003467 
.003683 
.004050 
.001550 
.005200 
.006633 
.007833 
.009667 
.011333 
.013000 
.014500 
.016333 
.018333 
.020167 

.024833 

.027200 

.030000 

.082607 

.035017 

.039838 

.044000 

.0467 

.0550 

.0630 

.0817 

.1088 

Inch. 
0. 

.000100 
.000150 
.000167 
.000133 
.000150 
.000167 
.000166 
.000167 
.000033 
.000084 
.000016 
.000034 
Ol 

.000050 
.000030 
.000033 
.000067 
.000083 
.000200 
. 000217 
.000166 
.000350 
.000434 
.000450 
.  000216 
.000367 
.000500 
.000630 
.001433 
.001200 
.001834 
.001066 
.001667 
.001500 
.001833 
.002000 
.001834 
.002166 
.002500 
.002367 
.002800 
.002667 
.003250 
.003016 
.004167 
.0027 
.0083 
.0100 
.0167 
.0266 

Ineh, 
0. 

0. 
0. 
0. 
0. 
0. 

JficA. 
.  0. 

Initial  load. 
Elastic  limit 

0. 

.000017 
.000017 

.000017 
0. 

. 

.000017 

0. 

.000117 

.000100 

13,000 

13.250 

18,500 

1 

18,750 
14,000 

.001150    1      .001033 

1    14,250 

I    14.500 



i    14,750 

15,000 
15,500 

.003150 



.002000 

16,000 



16.500 

1 

17.000 

17,500 

•    18,000 

16^500 

19.000 

* 

1    10,500 

1    20,000 

201500 

21,000 

21,600 

I 

22,000 

' 

22,500 

, 

23,000 
23,500 
24,000 
24,600 
25,000 
25.500 
26,640 
22,900 

Tensile  streofctt. 
Load  at  dme  of  rapture. 

General  eummary. 

Tensile  strenffth  per  square  inch  of  original  section pounds. .    102, 660 

Elastic  limit  per  sanare  inch  of  original  section do 49,000 

Elongation  per  inch  after  rnptare   ' inch..      0.1333 

Elongation  per  inch  nnder  strain  at  elastic  limit do  ...    .001567 

Reduction  in  diameter  at  point  of  mptnre do  ...         .114 

Bednction  in  area  after  mptnre,  percentomof  original  section 36b4 

Position  of  mptnre  2'Mfh>mneck 

Character  of  broken  surface granular,  60  per  cent ;  silfcy.  40per  Ci>nt 

Slongatiim  of  inch  sections ".09,  ".28*.  ".15,  ".U,  '^.OO,  ".0$ 
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Marks  on  bar,  «ka„i 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Length,  6". 


Applied  loads. 


TotaL 


Pouiidi. 
250 
1.250 
2,500 
8,750 
5,000 
6,250 
7,500 
8,500^ 
8,750 
9,000 
9.250 
9,500 
9,750 
10.000 
10.250 
10.600 
10,750 
11,000 
11,250 
11.500 
11,750 
12,000 
12,250 
12,500 
12,750 
13.000 
18.250 
18.500 
13,750 
14.000 
14.250 
14.500 
14,750 
15.000 
15.500 
16.000 
16.500 
17,000 
17,500 
18.000 
18,500 
19.000 
19.500 
20, 000 
20,500 
20,900 
19,000 


Persaaare 
incn. 


Elon^tlon 
per  inch. 


Pcund$. 

1.000 
5.000 
10,000 
15,000 
20,000 
25,000 
80,000 
34,000 
35.000 
86,000 
37,000 
38.000 
80,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,  OUO 
48,000 
40,000 
50,000 
51. 000 
52,000 
53.000 
54,000 
55,000 
«6,000 
57,000 
58,000 
50,000 
HO'^O 
02,000 
64,000 
66,000 
68,000 
70.000 
72.000 
74,0iK) 
76.000 
78.000 
80,000 
82. 000 
83.600 


Inch. 
0. 

.000133 
.000400 
.000583 
.000800 
.000967 
.001167 
.001339 
.001483 
.001633 
.001950 
.002800 
.004083 
.005133 
.  005717 


Succeaaive 
elonfration 
per  inch. 


Permanent 
set. 


.007167 
.008383 
.009167 
.010083 


.012000 
.012683 
.014033 
.  014967 
.  015700 
.016500 


.019033 
.020300 
.  021617 
.022867 
.  024C83 
.026033 
.028-J50 
.  030317 
.034533 
.  037833 
.042417 
.048250 

.  oo.'toes 

.060367 

.06f7 

.0850 

.1133 

.1617 


Inch. 
0. 

.000133 
.000207 
.000188 
.000217 
.000167 
.000200 
.000166 
.000150 
.000150 
.000317 
.000850 
.001283 
.001050 
.000584 
.000016 
.000534 
.001216 
.000784 
.000916 
.000550 
.001367 
.  000633 
.  001400 
.600934 
.000783 
.000800 
.001833 
.000700 
.001467 
.001117 
.  001250 
.  00K16 
. 001050 
.002217 
.002067 
.004216 


.004584 

.  005833 

.004^^3 

.007284 

.006333 

.0183 

.0283 

.0484 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000133 


.003200 


Sucoeasive 
permanent 


Inch. 


.003167 


.006867 


.008667 


.011333 


.004466 


Bemarks. 


Initial  load. 


Elastic  limit. 


Tenaile  Rtrenplh. 
Load  at  time  of  rupture. 


General  summary. 

SpeciHo  foravity 7.8575 

IBDsrdneas 14.90 

Tenaile  strenfTtli  per  gqaare  inch  of  original  aection iwnnda..  83,600 

Elaaticlimit  per  square  inch  of  original  section do 34,000 

Elon/catlon  per  incn  after  mptare inch..  0.1838 

Elongation  per  inch  nnderstrain  at  elastic  limit do  ..  .001833 

Reduction  in  diameter  at  point  of  rupture ., do...  .124 

Eadnotion  in  area  after  rupture,  per  centum  of  original  section '. 89. 2 

Position  of  rupture ".50  from  middleofstem 

Character  of  oroken  surface,  dull,  spongy ;  interspersed  with  granular  metal ;  cylindrical  anrfaoe 

mottled. 
Elongation  of  ixtcl)  sections 'M2,  M7  (".37  finctnred  section),  M8,  'M5. 'Ml 
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Tension  Test 
Marks  on  bar,"»^»^ 
Diameter,  ''.664. 
Sectional  area,  .25  square  inch. 
Length,  6".  • 


Applied  loads. 


ToUL 


P9undt, 
260 
1,250 
2,600 
3.760 
6^000 
0,250 
7,600 
7,750 
8,000 
8.250' 
8,600 

0,000 
0,250 
0,600 
0,760 
10,000 
10,250 
10,600 
10,760 
11,000 
11,260 
11,600 
11,760 
12,000 
12,260 
12,600 
12,760 
18,000 
18,260 
18,600 
13,760 
14,000 
14,260 
14,600 
14.760 
15,000 
15v600 
10,000 
10,600 
17,000 
17,600 
18,000 
18,600 
10.000 
10.600 
20,000 
20,600 
21,000 
21,600 

23;  000 

20,000 


Periqnwe 


eriqii 
incn. 


1,000 
5^000 
10,000 
15,000 
20,000 
25,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
80,000 
87,000 
88,000 
88.000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
48,000 
47,000 
48.000 
40,000 
50,000 
51,000 
52.000 
58,000 
54,000 
55,000 
50,000 
67.000 
58,000 
58,000 
60,000 
02,000 
04,000 
08,000 
08,000 
70,000 
72,000 
74,000 
70,000 
78,000 
80,000 
82,000 
84,000 
86^000 

89,O00| 


EloDfmtioii 
per  inch. 


InOL 
0. 

.000100 
.000238 
.000438 
.000683 
.000833 
.001038 
.001100 
.001133 
.001188 
.001217 
.001207 
.001800 
.001867 
.001467 
.001000 
.002807 
.003417 
.004483 
.004007 
.005817 
.000533 
.007333 
.007967 
.008850 
.009760 
.010900 
.011483 
.01^00 
.018333 
.014850 
.015300 
.016800 
.017133 
.018400 
.010333 
.020617 
.022800 
.025000 
.027750 


.0370CO 

.040800 

.044833 

.051167 

.050033 

.0700 

.0788 

.0067 

.1333 

.1688 


SaoceMlFe 
•loneation 
perlnoh. 


InOu 
0. 

.000100 
.000138 
.000200 
.000200 
.000200 
.000200 
.000067 
.000033 
.000050 
.000034 
.000050 
.000033 
.000067 
.00010l> 
.000133 
.001267 
.000550 
.001060 
.000484 
.000860 
.000716 
.000800 
.000634 
.000888 
.000900 
.001150 
.000583 
.000817 
.001083 
.001017 
.000950 
.001000 
.000833 
.001207 
.000938 
.001284 
.002188 
.002200 
.002750 
.P02583 
.003000 
.003007 
.003800 
.004083 
.006334 
.007866 
.010907 
.0083 
.0184 
.0306 
.0300 


PermaDont 
set. 


Saooessire 
penaanent 


Inch, 
0. 
0. 
0. 
0. 

a 

0. 
0. 


.001183 


.004383 


.008400 


Inch, 


.001188 


.008250 


.004017 


ReiwTks. 


Inidsl 


Elsstio  limit. 


TensQe  strength. 
Load  at  time  of  mptors. 


General  summary. 

Tensile  strength  per  square  inch  of  orisinal  section ponnds..      88,000 

ElasticlimitpersqaareinohoforiginaTseotion do 87,000 

Elongation  per  incn  after  niptare  iooh..      0.205o 

Elongation  per  inch  nnder  strain  at  elastlclimit.' do 001307 

Bednctionindismeterat  point  of  rapt  nre do 104 

BedttotioD  in  area  after  raptnre,  per  centum  of  original  section 83  5 

Position  of  rnpmre 2"  from  neck. 

Character  of  broken  snrfaoe,  granular,  with  dull  spongy  spot  at  circumference.    CTlindrioal  surface 

mottled. 
Elongation  of  inch  sections........ 'M8,".85*,  ".21,  ".21, 'M6^  'M8 
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No.  714, 

Marks,  "V"^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Length,  6''. 


AppUed  loads. 


TotaL 


PerMoare 
inoo. 


PotlfUlf. 

250 
1,250 
2,500 
8,750 
6,000 
6,250 
7,600 
8,750 
10,000 
10,250 
10;  600 
10,760 
11,000 
11,250 
11.500 
11,750 
12,000 
12,250 
12.500 
12,750 
18.000 
18  250 
13,500 
13,750 
14,000 
14,250 
14,600 
14.750 
15,000 
15.600 
16,000 
10,500 
17.000 
17,500 
18,000 
18,500 
10.000 
10.500 
20,000 
20,500 
21,000 
21,600 
22,000 
22,500 
23,000 
23,600 
24,000 
24.600 
26.000 
26.415 
23,100 


Elone 
per  Inch. 


SuoceMlve'p  ^^^ 
elongation  h^"™*"""" 
per  inch.  ^^' 


Sacceasive 

permanent 

set. 


Bemarka. 


Poundt. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
80,000 
86,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
48.000 
49.000 
SO.OUO 
61.000 
.62,000 
53,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
60.000 
62,000 
64.000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
94^000 
96,000 
98,000 
100,000 
101,660 


Inch, 
0. 

.000150 
.000317 
.000483 
.000650 
.000817 
.001033 
.001200 
.001360 
.001383 
.001433 
.001467 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.001733 
.001800 
.001867 
.  001938 
.002083 
.002100 
.002250 
.002400 
.002617 
.002817 
.008317 
.004667 
.006517 


.010133 
.011917 


.016683 

.017667 

.019750 

.021017 

.024500 

.026017 

.029667 

.032760 

.  036167 

.040167 

.044833 

.050667 

.0567 

.0683 

.0967 


Inch. 

0. 

.000150 
.000167 
.000166 
.000167 
.000167 
.0002(6 
.000167 
.000150 
.000033 
.000050 
.000034 
.000038 
.000083 
.000034 
.000033 
.000033 
.000084 
.000066 
.000067 
.000067 
.000066 
.  000100 
.000067 
.000160 
.000150 
.000217 
.000200 
.000600 
.001350 
.000850 
.001816 
.  001800 
.0017f<4 
.  001916 
.001850 
.001984 
.002088 
.002167 
.002588 
.002417 
.002750 
.003063 
.003417 
.004000 
.004666 
.005834 
.006033 
.0116 
.0284 


Inch. 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000060 
.000050 
.000050 


Inch. 
0. 

.000050 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Initial  load. 


.000067 


.000117 


.000233 


.001233 


.000017 


.000060 


.000116 


.001000 


Probable  elastic  limit. 


Tensile  strenfrth. 
Load  at  time  of  rapture. 


Oeneral  ntmnuiry. 

Speeifie  grarity 7.8682 

Hwaness 19l81 

Tensile  strength  per  square  inch  of  original  section... pounds..    101.660 

Elastic  limit  per  sqaare  inch  of  original  section do....     66,000 

Elongation  per  incn  after  mpture inch..      0.1260 

Elongation  fier  inch  under  strain  at  elastic  limit do 002100 

Kednction  in  diameter  at  point  of  rapture do 104 

Beduction  i  n  area  after  rupture,  per  centum  of  original  aeotion 88. 6 

Position  of  rupture '^  80  from  middle  of  stem 

Gharaotar  of  broken  surfhce granular,  dulloantar 

Mimgatlun  of  Inoh  aecUons ".08,  ".14,  ".26*,  ".10.  ".W,  ".07 

8.  Ex.  36 34 
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TESTS   OF   IRON   AND   STEEL. 
No.  715. 


Marks,  "»V^ 

Diameter,  ^^564. 

Sectional  area,  .25  square  in6h. 

Length,  6''. 


Applied  loads. 


Total. 


Per  square 
incn. 


Slonsation 
per  inch. 


Saoeessive 

elongation 

per  inch. 


Permanent 
set. 


Snceessive 

permanent 

set 


Bemarks. 


Pound*. 
250 
1,250 
2,500 
3, 730 
5,000 
6,250 
7,600 
8.750 
10.000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12  000 
12,250 
12,500 
12,750 
13,000 
12,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15.500 
10,000 
16,500 
17,000 
17,600 
18,000 
18,600 
19.000 
10,500 
20.000 
20.500 
21.000 
21.500 
22,000 
22,500 
23,000 

23.  noo 

24,000 
24,500 
26.000 
23,500 
26,000 
26,500 
26,790 
24,000 


Poundi. 
1,000 
6,000 
10. 000 
15,000 
20.000 
25,000 
30,000 
86,000 
40.000 
41, 000 
42,000 
43,000 
44,000 
45.000 
46, 000 
47,000 
48,000 
40,000 
60,000 
51,000 
52,  000 
53,000 
54,000 
55,000 
56,000 
67,000 
68,000 
59,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
04.000 
06,000 
98.000 
^100,000 
*102, 000 
104,000 
106.000 
107, 160 


Inch. 
0. 

.000100 
.000267 
.  d&0400 
.000350 
.000700 
.000867 
.001033 
.001233 
.U01250 
.001300 
.001338 
.  001367 
.001400 
.001460 
.001483 
.001633 
.001567 
.  001617 
.001650 
.001700 
.001733 
.001833 
.001883 
.001967 
. 002067 
.002167 
.002233 
.  00J483 
.003000 
.003700 
.0050'K) 
.006760 
.008500 
.010167 
.0118C7 
.013667 
.  015407 
.  017833 
.019817 
. 021750 
.  023583 
.  025917 
.  0 >8667 
.031083 
.  0H4333 
.038333 
.043083 
.0J7333 
.0333 
.0617 
.0767 
.1017 


Inch. 
0. 

.000100 
.000167 
.000183 
.000150 
.000150 
.000167 
.000106 
.  000200 
.000017 
.000050 
.000038 
.000034 
.000033 
.000050 
.000033 
.  000050 
.000034 
.000060 
.000033 
.000050 
.000033 
.000100 
.000050 
.000084 
.000100 
.000100 
.000066 
.000250 
.  000317 
.000700 
.001300 
.001750 
.001750 
.001667 
.001700 
.OOUOO 
.  OOl&OO 
.002366 
.001984 
.001933 
.001833 
.002334 
.002750 
.002416 
.003250 
.004000 
. 004750 
.004250 
.  005967 
.0084 
.0150 
.0250 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Initial  load. 


.000067 


.000067 


.000167 


.000400 


ElasticUmit. 


Tensile  strength. 
Load  at  time  of  mptnreL 


General  summary. 

Tensile  strength  per  square  inch  of  original  section poonds. .    107, 160 

Elastic  limit  per  square  inch  of  originalsectioa do 65,000 

EloDjration  perinrh  after  rapture   inch..      0. 1288 

Eloogation  per  inch  under  strain  at  clastic  limit do 001883 

Beduci  ion  in  diameter  at  point  of  rupture  do 094 

RednctioD  in  area  after  rupture,  per  centum  of  original  aeotion 80.6 

Position  of  rupture 2".l  firom  neck 

Character  of  broken  surface grannl&r,  small  spo&irv  spot  at  the  circumference 

iUongation  of  inch  sections ".09,  ".24*/'.16,  ".12,  ".08^  ".07 


TESTS   OP   IBON   AND   STEEL. 


531 


No.  716. 


Marks,  ^"^»^ 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Length,  6"'. 


Applied  loftda. 

"SSJ^ 

SaccenlTe 
elonsatiOD 
per  Inch. 

PemumeDt 
set. 

Sooceaeive 
permanent 

•ec 

Bemarka. 

Total. 

Per  aqnare 

Pounds. 

250 

1,280 

2,600 

8.750 

6^000 

6,250 

•7,600 

a.  760 

10.000 

10.250 

10,600 

10,760 

11.000 

11,280 

11,600 

11.760 

12.000 

12,260 

Pounds. 
1,000 
5.000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
60,000 
.'»1,000 
52,000 
53,000 
54,000 
65,000 
66.000 
.•S7.000 
58,000 
69,000 
60.000 
62.000 
64,000 
66.000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88.000 
90.000 
92,000 
9»,000 
96,000 
98,000 
100,000 
102.000 
102,400 

^  Inch, 

0. 

.000133 
.000317 
.000483 
.000683 
.000817 
.001017 
.001160 
.001383 
.001360 
.001400 
.001438 
.001467 
.001500 
.001550 
.001583 
.001638 
.001650 
.  001700 
.001750 
.001833 
.001883 
.001967 
.002083  . 
.002217 
.002350 
.002538 
.002867 
.003517 
.004750 

-.006667 
.008500 
.010200 
.  011750 
.  013633 
.  015333 
.017583 
.  019583 
. 021750 
.024167 
.026667 
.029367 
.032500 
.035017 
.039167 
.044167 
.050833 
.0583 
.0667 
.0883 
.1067 

Insh. 
0. 

.000183 
.000184 
.000166 
.000160 
.000184 
.000200 
.000133 
.0OU183 
.000017 
.000050 
.000033 
.000034 
.000033 
.000050 
.000033 
.000050 
.000017 
.000050 
.000050 
.000083 
.000050 
.000084 
.000116 
.000134 
.000133 
.000183 
.000334 
.000660 
.001233 
.  001917 
.001833 
.001700 
.001550 
.001883 
.001700 
.002250 
.002000 
.  002167 
.002417 
.002500 
.002700 
.003183 
. 003417 
.  003250 
.005000 
.006666 
.  007467 
.0084 
.0216 
.0184 

Inch. 
0. 

.000017 
.000033 
.000033 
.000033 
.000033 
.000033 
.000033 
.000050 

Inch, 
0. 

.000017 

.000016 
0. 
0. 
0. 
0. 
0. 

.000017 

Initial  load. 

.000050 

0. 

12.600 
I    12.760 

.000083 

.000033 

18,000 

:: ::    : 

13,250 

Elastic  limit. 

18,600 
18,760 
14.000 
14,250 
14,600 
14,750 
15,000 
16.500 
16,000 
16.600 
17,000 
17,600 
18,000 
18,600 
19,000 
10,600 
20.000 
20,600 
21,000 
21.500 
22.000 
22.500 
23,000 
23,500 
24.000 
24.600 
26.000 
26.600 
25,600 
^200 

.000317 

.  000134 



.001400 

001183 

Tensile  strength. 
Load  attimeof  mptnre. 

. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    102,400 

Elasticllmit  per  square  inch  of  original  section do —      53,000 

Elongation  per  inch  aftermptnre inch..      0.1867 

Elongation  per  inch  nnder  strain  at  elastic  llinit do 001888 

Bednotionindiameteratpointof  mptare do 104 

Eednction  in  area  after  ruptnre,  per  centum  of  original  section 33.6 

Position  of  ruptnre 2".lftmnneck 

Character  Df  broken  snrfkoe granular,  dull  center 

Elongation  of  inch  seotiona ".08»  "  .26»,  ".18,  ".12,  ".10,  ".08 


.Tloo/j  jffz 
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TESTS   OF   IBON   AND   STEEL. 

No.  460. 

Tension  Test 


533 


Marks  on  bar,  ^^^^ 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Ijength,  6". 


Applied  loads. 

Elonff&tion 
perlnoh. 

Siico«0alTe 
perlnoh. 

Pennanent 
set. 

SaooesBiTe 

Bemarks. 

Total 

Persqaare 
Inch. 

Poundt. 
S50 
1,250 
2,600 
8,750 
6^000 
6,250 
7,600 
8,750 
10,000 
10.250 
10,500 
10,760 
11,000 
11,250 
11,500 
11,750 
12.000 
12.250 
12,500 
12,750 
13,000 
13,250 
13.500 
13,750 
14.000 
14,250 
14.500 
14.750 
15,000 
19.000 
19,500 
20.000 
20,500 
21,000 
21,500 
22,000 
22,500 
23.000 
23.500 
24,000 
24.500 
25,000 
26.060 
22,400 

Poundt. 
1,000 
5,000 
10.000 
16,000 
20,000 
25,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
6i,000 
66,000 
66,000 
57,000 
58,000 
59,000 
60,000 
76,000 
78,000 
80,000 
88,000 
84.000 
86.000 
88.000 
90,000 
92,000 
94.000 
90,000 
98.000 
100,000 
100.240 

Inch. 
0. 

.000133 
.000300 
.000467 
.000617 
.000788 
.000017 
.001083 
.001250 
.001288 
.001817 
.001350 
.001400 
.001450 
.001588 
.001567 
.001617 
.001700 
.001917 
.002150 
.002588 
.002817 
.003467 
.004200 
.004700 
.  005117 
.005917 
.006767 
.007667 
.022633 
.024250 
.026838 
.029550 
.032167 
.035383 
.038667 
.044000 
.048000 
.053fi33 
.067500 
.0783 
.1038 
.1250 

Ineh. 

a 

.000188 

.000167 

.000167 

.000160 

.000166 

.000134 

.000166 

.000167 

.000088 

.000084 

.000033 

.000050 

.000050 

.000083 

.000034 

.000050 

.000088 

.000217 

.000238 

.000383 

.000284 

.000650 

.000788 

.000500 

.000417 

.000600 

.000850 

.000900 

.014966 

.001617 

.002583 

. 002717 

. 002617 

.003166 

.003384 

.005833 

.004000 

.005833 

.013667 

.0108 

.0260 

.0217 

Inch. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000017 
.000033 
.000050 

Inch. 
0. 

InlUalload. 
Elastic  limit. 

Ultimate  strensth. 
Load  at  time  ofraptnre. 

.000017 
0. 

.000016 
.000017 

.000050 

0. 



.000800 

.000250 

.002250 

.001950 

Speoiili 
Sardnt 


General  summary. 

iograTity 7.8548 

kidness » 19.81 

100.240 
4^000 
0.1567 
.  001617 
.124 
89.2 


Tenaile  strenfrth  per  square  inch  of  oriirina]  section pounds. 

Elastic  limit  per  SQuare  inch  of  original  section do... 

Elongation  per  inon  after  rapture inch.. 

Elongation  per  inch  nnder  strain  at  elastic  limit do... 

Redaction  in  diameter  at  point  of  rnptnre do... 

Eednction  in  area  after  rapture,  per  centum  of  original  section 

Position  of  rnptnre 1 ''.60  from  neck 

Character  of  broken  surface line  granular,  with  dnll  center 

Elongation  of  inch  sections 'M6  (".81  fhictnied  section),  ".18,  'M2,  ".11,  'Ml 
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TESTS  OF   IBON  AND   STEEL. 
iSo.  545. 


'"*!< 


Tension  Test 
Marks  on  bar,"»^»^ 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Length,  6".  • 


Applied  loads. 


TotaL 


Plnmdt. 
250 
1,250 
2,600 
3.750 
6^000 
0,250 
7,600 
7,760 
8,000 
8.250 
8,500 
8,7)10 
0,000 
9,250 
0.600 
9,760 
10,000 
10,250 
10.600 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,600 
12.750 
18,000 
18,250 
18,600 
13,750 
14,000 
14,250 
14,600 
14,750 
16,000 
15^600 
16,000 
16,600 
17,000 
17,600 
18,000 
18,500 
19,000 
10.500 
20,000 
20,600 
21,000 
21,600 

29,000 

20,900 


Per  square 
inch. 


Pcundg, 
1,000 
6^000 
10,000 
15,000 
20,000 
25,000 
80,000 
31,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87.000 
88,000 
89.000 
40,000 
41,000 
42,000 
48.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
60,000 
61,000 
62,000 
68.000 
64,000 
55,000 
60.000 
67,000 
58,000 
60,000 
60,000 
62,000 
64,000 
06,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 

89i000| 


Eloneation 
per  inch. 


IndL 
0. 

.000100 
.000233 
.000433 
.000633 
.000838 
.001033 
.001100 
.001183 
.001188 
.001217 
.001207 
.001300 
.001367 
.001467 
.001600 
.002867 
.003417 
.004483 
.004067 
.005817 
.000533 
.007383 
.007007 
.008850 
.009750 
.010900 
.011483 
.01^800 


.014350 
.015300 
.016300 
.017133 
.018400 
.010333 
.020617 
.022800 
.025000 
.027750 


.0370CO 

•  040800 

.044833 

.051167 

.060033 

.0700 

.0783 

.0967 

.1333 

.1638 


Successive 
elongation 
perlnob. 


InOu 
0. 

.000100 
.000133 
.000200 
.000200 
.000200 
.000200 
.000067 
.000033 
.000050 
.000034 
.000050 
.000033 
.000067 
.000100 
.000138 
.001267 
.000550 
.001066 
.000484 
.000850 
.000716 
.000800 
.000634 
.000883 
.000900 
.001150 
.000583 
.000817 
.001033 
.001017 
.000950 
.001000 


.001267 

.000938 

.001284 

.002183 

.002200 

.002750 

.P02583 

.003000 

.003607 

.003800 

.004038 

.006334 

.007866 

.010967 

.0083 

.0184 

.0366 

.0300 


Permanent 
set. 


IneK 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.001183 


.004383 


.008400 


SucoesslTe 
permanent 


Inch, 


.001188 


.003250 


.004017 


Inidal 


EUstlo  Unlit 


Tenaaestirei 
Load  at  time 


General  eummary. 

Tensile  strength  per  sqaare  inch  of  oriffinal  section pen 

Elastic  limit  per  square  inch  of  originaTsection i 

Elongation  per  incn  after  rupture  i 

Elongation  per  inch  under  strain  at  elastic  limit.' c 

Reduction  in  diameter  at  point  of  rupt  ure t 

BednotiOD  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture 

Character  of  broken  surface,  granular,  with  dull  spongy  spot  at  circumference.    Cylin 

mottled. 
Elongation  of  inch  seotions , 'M8,".85*,  ".21, 


TESTS  OF  IBON  AND    STEEL. 
No.  462. 


585 


12BAX 


Marks  on  bar,     ^ 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Length,  6''. 


Tension   Tut. 


Applied  IomU. 


EIODsation 
permch. 


SucoeMWe 
eloDgation 
permch. 


Pennme&t 

Mi. 


SaeceeslTe 
pemuuient 


Bemaiki. 


Pounds. 

2S0 

1.250 

2,500 

3,750 

5.000 

6,250 

7,500 

8.750 

10.000 

10,250 

10.500 

.  10,750 

11,000 

11.260 

11,600 

11,750 

12,000 

12.250 

12,500 

12,750 

13,000 

13.250 

18,500 

13,750 

14.000 

14,250 

14,600 

14.750 

16,000 

16.600 

10,000 

10,500 

;7,ooo 

17,500 
18,000 
19.500 
1»,000 
19,500 
20,000 
30,500 
21.000 
21,500 
22,000 
22,500 
23,000 
23.500 
24.000 
24,500 
2S.000 
25,500 
2.%  570 
23,100 


Pounds. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
30.000 
35,000 
40,000 
41,000 
42.000 
43.000 
44,000 
45,000 
46.000 
47,000 
.48,000 
49,000 
60,000 
51,000 
62,000 
.  53.000 
54,000 
55.000 
56,000 
57,000 
68,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
TO,  000 
72,000 
74,000 
76,000 
78.000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
04,000 
96,000 
98,000 
100,000 
102,000 
102.280 


Inch. 
0. 

.000117 
.000283 
.000450 
.000617 
.000767 
.000933 
.001100 
.C01267 
.001283 
.001317 
.001350 
.001388 
.001433 
.001483 
.001583 
.001617 
.001650 
.001717 
.001850 
.  002017 
.002188 


.002800 
.008233 


.004417 
.OOSOOO 
.005967 
.007167 
.008838 
.010467 
.012200 
.  013017 
.015500 
.  017683 
.019667 
.021833 
.024107 
.026667 
.  029167 
.032000 
.085217 


Inch. 

000117 
000160 
000167 
000167 
000150 
0001G6 
000167 
000167 
000016 
000034 
000033 
000033 
000050 
000050 
000050 
000084 
000033 
000067 
000133 
000107 
000166 
000300 
000317 
000433 
000400 
000784 


.048000 

.048000 

.054167 

.0633 

.0767 

.1083 

.1267 


Iwih. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000017 


.000038 


.000150 


.000967 


000007 
001200 
001666 
001634 
001783 
001717 
001583 
002183 
001084 
002166 
002384 
002500 
002500 


.003600 


008217 

008616 

004167 

005000 

006167 

000188 

0184 

0816 

0184 


Ineh, 


Initial  loud. 


.000017 


.000016 


.000117 


Eliatio  limit. 


.000817 


.002888 


Tensile  strength. 
Load  at  time  of  rnpture. 


General  eummary. 


Tensile  strength  per  square  inch  of  orisical  section poimds.. 

Elastic  limit  per  sqnare  inch  of.originarseotion t<." 

Elongation  pi*r  inch  after  mptnre moh.. 

Elongation  per  Inch  ander  strain  at  elastic  limit do — 

Bednction  in  diameter  at  point  of  raptare do — 

Bcduetion  in  area  after  mptare.  per  centamof  original  section -.rii*;  , 

Position  of  raptare - ; ''.76  from  neok 

Character  of  broken  snrface fine  grannlar,  with  dull  center 

Elongation  of  inch  sections '. (".»7  fractured  section;,  "-14,  ".11,  ".18,  ".18,  ".14 


103,280 

50,000 

0.1600 

.001717 

.114 

3&4 
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No.  463. 

Tension  Test. 


12BAs 


Marks  on  bar,       ^ 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Length,  6". 


Applied  loads. 


ToUL 


Peraqaan 
incii. 


BlonfffttJon 
per  inch. 


Sucoesshre 
elongfttion 
perinoh. 


PermMieiit 
set. 


Suooessive 

pennanent 

set 


Bemarks. 


Pound*. 
250 
1,250 
2,500 
8,750 
6,000 
8,250 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12.000 
12,250 
12, 500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14.250 
14,500 
14,750 
15,000 
15,500 
16.000 
16, 500 
17,000 
17,500 
18.000 
18,500 
10,000 
10, 500 
20,000 
20,500 
\21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24.500 
25,000 
22,200 


Pounds. 
1,000 
6,000 
10.000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
41.000 
42.000 
53.000 
44,000 
45,000 
40,000 
47.000 
48,000 
49,000 
50,000 
61,000 
52,000 
63,000 
54,000 
65,000 
50,000 
57,000 
58,000 
50.000 
60.000 
62,000 
64,0U0 
60,000 
68.000 
70, 000 
72, 000 
74,000 
76,000 
78,000 
80,000 
82. 000 
84.000 
86,000 
88,000 
90,000 
92,000 
04.000 
96,000 
98,000 
100,000 


Inch. 
0. 
.000083 

.000217 
.000400 
.000550 
.000700 
.000o83 
.001050 
.001250 
.001267 
.001333 
.001867 
.001400 
.001438 
.001500 
.001533 
.001650 
.001700 
.001850 
.001983 
.002133 
.002333 
.002717 
.  003117 
.003683 
.004183 
.005017 
.005650 
.006600 
.008000 
.000667 
'  .011500 
.013250 
.015107 
.  017000 
.019000 
. 021033 
.  02.3500 
.020000 
.  028607 
.031333 
.034833 
.088500 
.042667 
.047500 
.0.J4167 
.062500 
.0707 
.1117 


Inch. 
0. 
.000083 

.000134 

.000183 

.000150 

.000150 

.000183 

.000167 

.000200 

.000017 

.000066 

.000034 

.000033 

.000033 

.000067 

.000033 

.000017 

.000050 

.000150 

.000133 

.000150 

.000200 

.000384 

.000400 

.000566 

.000500 

.000834 

.000633 

.000950 

.001400 

.  001067 

.0018.33 

.001750 

.001017 

.  001833 

.002000 

.002033 

.002467 

.002500 

.002667 

.002606 

.00:{500 

.003667 

.004167 

.004883 

.006667 

.008338 

.0142 

.0350 


Inch. 


Inch. 


IniUalload. 


.000017 


.000017 


.000033 


.000016 


.000233 


.000200 


EUmtic  limit 


.001250 


.001017 


.004417 


.003167 


Tensile  streneth. 
Load  at  time  of  raptare. 


Speclflo  gravity  . 
Hardness. 


GeMral  summary. 


Tensile  fltrength  per  square  Inch  of  original  section pounds.. 

Elastlclimit  per  sQiianMocb  of  original  section do.... 

Elongation  per  incb  after  rupture    inch.. 

El»nuMtion  p«r  inch  under  strain  at  elastio  limit do 

Bednction  in  diameter  at  point  of  rupture do 

Reduction  in  area  after  mplure,  per  centum  of  original  section 

Position  of  rupture ".00  firom  middle  of  stem 

Gharaotcr  of  broken  surface fine  granular,  with  dull  center 

Elongation  of  inch  sections ",12.  ".21  (".81  (hwtnred  section),  ".18,  ".11,  ''.0^ 


7.8581 
20.36 
100,000 
49,000 
0. 1617 
.001700 
.124 
39.2 


Marks,  12  B  A.  I 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Length,  6''. 
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AppUedlOAds. 


TotaL 


Periquare 


'eriqn 
Inoh. 


Blongation 
perincli. 


SnooesaiTe 

elonsbtion 

perinoh. 


PeimMieDt 
set. 


SaocessiTe 
pemiAiiMit 

set. 


Bemarkt. 


PottfuEff. 
250 
1,250 
2,600 
3. 750 
5.000 
6,230 
7,500 
8.750 
10,000 
10,250 
10.500 
10,750 
11,000 
11.250 
11.600 
11.750 
12.000 
12,250 
12, 500 
12,750 
13.000 
L3,250 
13.500 
13.750 
14.000 
14.250 
14.600 
14.750 
15.000 
16.500 
16,000 
16.500 
17,000 
17.500 
18,(00 
1H,600 
10.000 
19.600 
20,000 
20.600 
2I.U00 
21.600 
22,000 

•22.r00 
It,  000 
21  500 
24,000 
24.500 

r>.ooo 

25.600 
25, 670 
23,600 


Powndt, 
1,000 
6.00O 
10;  000 
16,000 
20.000 
25.000 
30,000 
35,000 
40  000 
41.000 
42,000 
43,.000 
44.000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
62.000 
63,000 
54.000 
65.000 
66.000 
57.000 
•  68.000 
69.000 
60,000 
62.000 
64.000 
66,000 
68,000 
70.000 
72. 0"  0 
74,000 
76,000 
78,000 
80,000 
82.000 
84.000 
86,000 
88.000 
90,000 
02,000 
94.000 
96,000 
06.000 
100.000 
102.000 
102.280 


IndL 
0. 

.000117 
.000288 
.000450 
.000617 
.000767 
.000950 
.001117 
.001283 
.001317 
.001350 
.001883 
.001433 
.001467 
.001550 
.001017 
.001683 
.001800 
.002033 
.002217 
.002317 
.002550 
.002067 
.003383 
.003967 
.004217 
.005000 
.006167 
.00G683 
.007838 
.000300 
.011000 
.012850 
.014467 
.016338 
.018100 
.020083 
.022500 
.026000 
.027600 
.030000 
.032107 
.035750 


.0U017 

.048667 

.0M838 

.0633 

.0767 

.1017 

.1200 


Inch. 
0. 

.000117 
.000166 
.000167 
.000167 
.000150 
.000183 
.000167 
.000166 
.000034 
.000038 
.000038 
.000050 
.000034 
.000083 
.000067 
.000066 
.000117 
.000238 
.000184 
.000100 
.000233 
.000417 
.000416 
.000584 
.000250 
.000783 
.001167 
.000516 
.001150 
.001467 
.001700 
.001850 
.001617 
.001866 
.001707 
.001983 
.002417 
.003500 
.001500 
.002500 
.002167 


.003933 

.004334 

.004650 

.006166 

.006467 

.0134 

.0250 

.0188 


Inch. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


Initial  load. 


.000017 


.000017 


ElaaUc  limit. 


.000317 


.000300 


.001383 


.001066 


.004383 


TenfUe  strength. 
LoaA  at  time  of  raptare. 


General  eummary. 

Tensile  strength  per  aqnan  inch  of  original  section pounds..    102,280 

Elastic  limit  per  sqnare  inch  of  original  seotion do....     48.000 

Elongation  per  inch  after  roptare inch..      0.1667 

Eloogation  per  inch  ondor  strain  at  elastic  limit do 001683 

Redaction  in  diameter  at  point  of  mptore do 104 

Redaction  in  area  after  rapture^  per  centom  of  original  section S3.6 

Position  of  mptore l".3fromneck 

Character  of  broken  snrfiboe flne  grannlar.dail  center 

Elongation  of  inoh  sections ".17,  ".28*,  ".18,  ".16,  ".X9,  ".18 
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Marks,  12BA.0 

Diameter,  ''.664. 

Sectional  area,  .26  aqaare  inch. 

Length,  6". 


Applied  loftrls. 


TotaL 


Per  square 
inclL 


Elongation 
per  iDCh. 


Socceaaive 
elongation 
per  inch. 


Permanent 
sot. 


SncoessiTe 

permanent 

set. 


Bemarks. 


Pounds. 
250 
1,250 
2,600 
8,750 
5,000 
0,250 
7,500 
8,760 
10,000 
10,250 
10,600 
10,750 
11,000 
11,250 
11,500 
11,760 
12,000 
12,250 
12,500 
12,750 
13,000 
18,250 
13,600 
13,750 
14,000 
14,250 
14,600 
14,750 
15,000 
16,600 
16,000 
10,500 
17,000 
17,500 
18,000 
18.500 
10.000 
19.600 
20,000 
20,500 
21,000 
21,500 
22,000 
22,50(» 
23.000 
23.600 
24,000 
24,600 
25,000 
25,160 
22,000 


Pounda. 
1,000 
6.000 
10,000 
15,000 
20,000 
25^000 
80,000 
86,000 
40.000 
41,000 
42,000 
43,000 
44.000 
46,000 
46,000 
47,000 
48,000 
40,000 
60,000 
61.000 
52,000 
63,000 
64,000 
55^000 
60,000 
67,000 
58,000 
50,000 
60,000 
62.000 
64.000 
66,000 
68.000 
70,000 
72,000 
74.000 
70,000 
78.000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
02,000 
94,000 
06,000 
98,000 
100,000 
100,640 


Inch. 
0. 

.000117 
.000300 
.000460 
.000617 
.000783 
.000950 
.001117 
.001800 
.001833 
.001367 
.001417 
.001467 
.001617 
.001583 
.001633 
.001717 
.001783 
.002017 
.002183 
.002300 
.002533 
.002967 


.004383 
.005167 
.005683 
.006533 


.010000 
.011517 
.  013167 
.013000 
.0167C0 
.019000 
.021333 
. 028333 
.025083 
.028250 
.030667 
.033017 
.037500 
.041607 
.046333 
.051167 
.050017 


.1117 


Inch. 

0. 

.000117 
.000183 
.000107 
.000150 

'  .000166 
.000167 
.000107 
.000183 
.00003 


.000050 


.000050 

.000066 

.000050 

.000084 

.000060 

.000234 

.000116 

.000167 

.000233 

.000484 

.000366 

.000600 

.000450 

.000784 

.000516 

.000850 

.001467 

.002000 

.001517 

.001650 

.  001833 

.001700 

.002300 

.002333 

.002000 

.002330 

.002567 

.002417 

.  003250 

.003583 

.004167 

.004666 

.004834 

.007850 

.009283 

.0200 

.0234 


Inch. 
0. 
0. 
0. 


Inch. 


Initial  load. 


.1 


.000050    .000050 


.000317 


.001383 


004467  '   .003084 


.000267 


.001066 


Elastic  limit 


Tensile  strength. 
Load  at  time  of  mpture. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    100,640 

Elastic  limit  per  square  inch  of  orlginalsection do —      40,000 

Elongation  pet  incn  after  raptnre , inch..      0.1433 

Elongation  per  inch  under  strain  at  elastic  limit do 001783 

Keiliiction  in  diameter  at  point  of  raptnre do 114 

Kednction  in  area  after  rupture,  per  centum  of  original  section 86.4 

P'sition  of  mpture ''.60  from  middle  of  8t4>m 

Chniacter  of  broken  surface fine  granular,  dull  center 

Elongation  of  incli  sections ".09,  Ml,  ".13,  ".30\  ".13,  ".09 
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Marks,  "^^^ 

Diameter,  ^^664 

Sectional  area,  .25  square  inch. 

Length,  6''. 


Applied  loads. 


TotoL 


Pmindt. 
290 
1.250 
2,500 
8.750 
5.000 
0,250 
7,500 
8.740 
10.000 
10,250 
10,500 
10,750 
11.000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,600 
12,750 
13,000 
13.250 
13,600 
13,750 
14,000 
14,250 
14.500 
14.750 
16,000 
15.500 
10.000 
16.500 
17,000 
17,600 
1R,000 
18;  500 
19.000 
10.500 
20.000 
20.600 
21.000 
21. 500 
22,000 
22,500 
23.000 
23,500 
24,000 
24,600 
25.000 
25,500 
20.000 
26.600 

26.  mo 

24,800 


Per  Mnare 
incn. 


Pcvndi. 
1,000 
6.000 
10,000 
16.000 
20,000 
26.000 
30.000 
86,000 
40,000 
41,000 
42.000 
48,000 
44,000 
46.000 
46,000 
47,000 
48,000 
49,000 
60,000 
ftl.OOO 
62.<IOO 
63,000 
64,000 
56,000 
66,000 
67,000 
68,000 
69,000 
60,000 
02,000 
64,000 
66.000 
68.000 
70,000 
72.000 
74,000 
76,000 
78,000 
80.000 
82.000 
84.000 
86.000 
88,000 
00,000 
92,000 
94,000 
06,000 
08,000 
100.000 
102.000 
104.000 
106,000 
107,930 


Slongation 
per  inch. 


Inch. 

0. 

.000117 
.000317 
.000488 
.000617 
.000800 
.000067 
.001188 
.001300 
.001817 
.001383 
.001367 
.001433 
.001467 
.001617 
.001533 
.001667 
.001638 
.001683 

-.001717 
.001767 
.001850 
.001063 
.002033 
.002167 
.002260 


.002533 

.002967 

.003483 

.004583 

.005700 

.007883 

.008967 

.010517 

.012800 

.018867 

.015667 

.017500 

.019183 

.021633 

.028750 

.026000 

.028417 

.031217 

.034583 

.037883 

.041588 

.045560 

.0617 

.0600 

.0700 

.0983 


SucoeMive 
elongation 
per  inch. 


Inch. 
0. 

.000117 
.000200 
.000166 
.000134 
.000183 
.000167 
.000160 
.000107 
.000017 
.000016 
.000034 
.000060 
.000034 
.000050 
.000016 
.000034 
.OOOOCO 
.000050 
.000034 
.000050 
.000083 
.000083 
.000100 
.000134 
.000083 
.000133 
.000150 
.000434 
.000516 
.001100 
.001117 
.001633 
.001634 
.001660 
.001788 
.001567 
.001800 
.001883 
.001683 
.002450 
.002117 
.002250 
.002417 
.002800 
.003310 
.002800 
.004250 
.003967 
.006150 
.0083 
.0100 


Permanent 
set. 


SaccesslTe 

permanent 

set. 


Inch.  Inch. 

0.  0. 

0. 
0. 
0. 
0. 
0. 
0. 


.000017 
.000017 


.000038 


•000067 


.000017 


.000016 


000183  . 000116 


T 


.000867 


.000684 


Kemarks. 


Initial  load. 


Blastio  limit 


Tensile  strength. 
Load  at  time  of  mptore. 


General  sumfnary. 

Tensile  strength  per  square  inoh  of  original  section ponnds. .    107, 920 

Elastic  limit  per  square  inch  of  original  section do —      62,000 

Elongation  per  inch  after  rapture inch..      0.1267 

ElonjEation  per  inch  nnder  strain  at  elastic  limit do 001767 

Redaction  in  diameter  at  point  of  Toptare do 084 

Beduetion  in  area  after  rnptare,  per  oentam  of  original  section 27.6 

Position  of  ruptore 1''.4  from  neck 

Character  of  broken  sarfisoe .- granular,  with  dall  center 

VlongaUon  of  inch  sections » ".14,  "26*,  ".IJ,  ".09,  ".08,  ",08 


-^o^W/f '«*'  -^5  square  inch, 
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f  -^^ranna,^  I    perTnoli. 


O. 

.  000133 

.  OOOS€0 

.  000407 

.  000017 

.  aaa78a 

.  aCH>9l7 
.  0010S3 
.  001250 

.  00X317 
.  0013SO 
.  001400 
.  <P01LA5a 
.   OO liS33 

.  ooiex7 

.   00X700 
.   001017 
.   002150 
.  002S33 
.  0028X7 
.  003407 
.   004200 
.  CM34700 
.  00&XX7 
.  00&OX7 
.  O0«707 
-  007067 
.  022033 
.  OtZ-ft^SO 
.  02tS833 
.  020&50 
.  0321(r7 
.  035333 
.038(St>7 
.044000 
.048000 
.  0&3f933 
.  OCI75O0 
.0783 
-X038 
.1250 


Sncceuiye 
elongation 
perlnoh. 


Inch. 
0. 

.000133 
.000167 
.000167 
.000150 
.000166 
.000134 
.000166 
.000167 
.000033 
.000034 
.000033 
.000060 
.000050 
.000083 
.000034 
.000050 
.000083 
.000217 
.000233 


.000284 

.000650 

.000733 

.000500 

.000417 

.000800 

.000830 

.000900 

.014066 

.001617 

.002583 

.002717 

.002617 

.003166 

.003334 

.005333 

.004000 

.005833 

.0)3667 

.0108 

.0250 

.0217 


Pennanent 
set. 


Inch, 
0. 
0. 
0. 
0. 

a 

.000017 
.000017 
.000033 
.000050 


.000050 


.000300 


.002250 


SaooeMire 

permanent 

set. 


Inek, 


.000017 
0. 

.000016 
.000017 


.000250 


.001960 


Bemarki. 


Initial  load. 


ic  limit. 


Ultimate  atrensth. 
Load  at  time  ofraptare. 


General  summary. 


ipcmivvty -  -*":":;: i!;!;;i"'*!;::;:!::;ii"ii""; 

^^m^ •  W  ^W  IJ^faM-a  inch  of  original  eection ponnda.. 

'^^fP^^  M^sS4>  lacb  of  original  aectlon do... 

^  Vvra^^  V*\Jf!^rft;«r  mptnre inch.. 

^>taoTiV«^^5,^~^«x-atrain  at  elastic  limit do. 

^xYotxvf*]:  ™5St«x  a.t.  point  of  rapture  ......... 


,\\vA\a.^«^^ 


...do... 


7.8543 
10.81 
100,240 
48,000 
0.1507 
.001617 
.124 


(#^\»\oTi  \^  ^^"^  _ ^^er  TUptore,  per  centum  of  original  section 80.2 

rrcX\oi^>^:^f?^.....^ ,...i;,60 from  neck 


\OAxol  ''^?S!SJ«tt'»xiTface fine  granular,  with  dnll  center 

-^^^T^r:^ --.^Aftti. 'M6  (".81  fractured  secUon),  ".18,  ".12,  ".11,  ".11 


^^S^S^or-ssr-^"- 
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TESTS   OF   lEON   AND   STEEL. 

No.  461. 

Tension  Test 


Marks  on  bar  ^  ^2^ 
Diameter,  ^^564. 
Sectional  area,  .25  square  inch. 
Length,  6''. 


Applied  loads. 

£loo^ation 
per  inch. 

Siicoossivo 
elongation 
per  inch. 

Permanent 

set. 

Snooeaaiye 

permanent 

set. 

Bemarka. 

Total. 

Persqaare 
indU. 

Found*, 
250 
1,250 
2,600 
8,750 
5,000 
6,250 
7.500 
8,750 
10,000 
10.250 
10,500 
10,750 
11,000 
11.260 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13.000 
13,250 
13,500 
18,760 
14,000 
14.250 
14,500 
14,750 
15,000 
15,  500 
16,000 
16, 5(.0 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20.000 
20,500 
21,000 
21,500 
22,000 
22.500 
23,000 
23,500 
24,000 
24,500 
25,000 
».250 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
63,000 
54,000 
55,000 
56,000 
57.000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72, 000 
74,000 
76,000 
78, 000 
80,000 
82, 000 
84,000 
86,000 
88,000 
90.000 
92,000 
94,000 
96,000 
08,000 
100,000 
101,000 

IncK 
0. 

.000083 
.  000250 
.000417 
.  000583 
. 000750 
.  000917 
.001067 
.  001233 
.001267 
.001333 
.  001350 
. 001400 
.001433 
.  001500 
.001533 
.001583 
. 001617 
.001700 
.001833 
.  002033 
.002233 
.  002633 
. 002917 

.  oo:mi7 

.003833 
.0046.)0 
.  005283 
.006250 
.007517 
.  000200 
.010867 
.  012800 
.  014500 
.  OlfiSOO 
.018667 
.020417 
.  022833 
.  025333 
.  028000 
.  030833 
.  034000 
.  037333 
.011500 
. 046167 
. 051833 
.0617 
.0717 
.0900 
.1250 

Inch, 
0. 

.000083 
.  000167 
.  000167 
.000166 
.000167 
. 000167 
.  000150 
.000106 
.000034 
.000066 
.000017 
.000050 
.000033 
.  000067 

Inch. 
0. 
0. 

0. 
0. 
0. 
0. 

0. 
0. 

IncH. 
0. 

Initialload. 

0. 

• 

*m 

.000017 

.000017 

.  000033 
.000050 
.  000034 
.  000083 
.  000133 
. 000200 
.000200 

., 

Elastic  limit. 

.000117 

.000100 

1 

.000400 
. 000284 
.  000500 
.000416 
.  000817 
.  000633 
.  000967 
.  001267 

'".ooim" 

"'."606966  " 

Tensile  strength. 
Load  at  time  of  rapture. 

H 



.004133 

.003050 

.001683 
.  001667 
.001933 
.  U0170C 

.002000 
.002107 
.001750 
.002416 
.  002500 
.  002667 
.  002833 
.003167 



.003333 
. 004167 
.004667 

•*'** 

.005666 
.009867  • 
.0100 
.0183 
.0350 

1    22,500 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section poonds. 

Elastic Ifmit per  sqoare  inch  of  originusection do... 

Elongation  per  inch  after  rupture  inch. 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Reductionin  diameter  at  point  of  rupture .* do.. ., 

Reduction  in  area  after  rupture,  per  centum  of  original  section .^. . 

Position  of  rupture ".76from  midrtleofstem 

Character  of  broken  surface Une  granular,  with  dull  center 

Elongatiop  of  ioch  sections 'M1/M6  ('•,88fractur^seotlon),".l8,'M8,'%0» 


101,000 

49,000 

a  1597 

.  001617 

.124 

80.2 


TESTS   OF  IRON  AKP    STEEL. 
ISo.  462. 
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Tension   Teit. 


12BAZ 
3 


Marks  on  bar, 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 

Length,  &\ 


Applied  load*. 


Total. 


Per  aqoare 
Incn. 


Elonsatloii 
permck. 


SncoesaWe 
eloogatioii 
per  Inch. 


Pennaneiit 

Mi. 


Sacoetsiye 

permaneot 

set. 


Pound*. 
250 
1.250 
2,500 
3,750 
5.000 
0,250 
7.500 
8,750 
10,000 
10.250 
10.500 
10.750 
11,000 
11.250 
11.500 
11.750 
12.000 
12.250 
12.500 
12,750 
13,000 
18.250 
13.500 
18.750 
14.000 
14.250 
14.500 
14.750 
16.000 
16,500 
10,000 
16,500 
17,000 
17.500 
18,000 
18,500 
1»,000 
10,b00 
20,000 
20.500 
21,000 
21,600 
22.000 
22.600 
23.000 
23,500 
24,000 
24.500 
26,000 
25.500 
2.\670 
23.100 


Foundi, 
1.000 
6.000 
10.000 
16,000 
20,000 
25.000 
30,000 
35,000 
40,000 
41.000 
42,000 
43.000 
44.000 
46,^0 
46,000 
47.000 
.48,000 
49.000 
60.000 
51.000 
62,000 
63,000 
64.000 
65,000 
66,000 
67.000 
68,000 
60,000 
60,000 
02.000 
64,000 
60,000 
08.000 
70.  OUO 
72,000 
74,000 
76,000 
78.000 
80.000 
f:2,000 
84,000 
86,000 
88.000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102.000 
102.280 


Inch. 
0. 

.000117 
.000288 
.000450 
.000617 
.000767 
.000933 
.001100 
.C01267 
.001283 
. 001317 
.001350 
.001888 
.001433 
.001488 
.001683 
.001617 
.001650 
.001717 
.001860 
.002017 
.002188 
.002483 
.002800 
.008238 


.004417 
.005000 
.005907 
.007107 
.008838 
.010467 
.012200 
.  013917 
.015500 
.  017683 
.019667 
.021833 
.024107 
.026667 
.029107 
.032000 
.  085217 


.043000 

.048000 

.054167 

.0083 

.0767 

.1083 

.1267 


Inch. 
0. 

.000117 
.000160 
.000167 
.000167 
.000150 
.000160 
.000167 
.000167 
.000016 
.000034 
.000033 
.000033 
.000050 
.000060 
.000050 
.000084 


JfWA. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000017 


.000033 


.000160 


.003800 


.000067 
.00tl83 
.000107 
.000166 
.000800 
.000317  I   .000967 

.000433  ' 

.000400 
.000784 
.000583 
.000907 
.001200 
.001666 
.001634 
.001733 
.001717 
.001588 
.002188 
.001984 
.002166 
.002334 
.002500 
.002500 


.  008217 

.009616 

.004167 

.005000 

.006167 

.009188 

.0184 

.0316 

.0184 


Inch. 


Initial  load. 


.000017 


.000016 


.000117 


Elastic  limit. 


.000817 


Tensile  strength. 
Load  at  time  of  rapture. 


General  iummary, 

TensQe  strength  per  sqnare  inch  of  origical  section ponnda..    102.^ 

Blastic  limit  per  Booare  inch  of.originarseotion do..-.      60.000 

Elongation  pt;r  incQ  after  mptnre mch..     0.1500 

Elongntion  per  inch  nnder  strain  at  elastic  limit do 001717 

Eednctlon  in  diameter  at  point  of  mpture do lU 

Redaction  in  area  after  raptare,  per  centom  of  original  section •         3&4 

Position  of  raptnre - ''.76  from  neck 

Character  of  brolcen  sarface fine  granular,  with  dull  center 

Elongation  of  inch  sections '. (".27  fhMtared  section;,  ".14,  ".11,  ".18,  ".18,  ".14 


536 


TESTS   OF   IRON   AND   STEEL. 

No.  463. 

Tefision  Test. 


12BAs 


Marks  on  bax,       ^ 
Diameter,  ''.564. 
Sectional  ai'ea,  .25  square  incb. 
Length,  6". 


Applied  loads. 


ToUJ. 


Persqnare 
inoD. 


EloDSAtion 
per  inch. 


Suooesstve 
eloDgfttion 
perlnch. 


Permanent 


SuoceaelTe 

peimuient 

eet. 


Remarkii. 


Pound*, 
250 
1,250 
2.500 
8,750 
5,000 
0,250 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13.000 
13, 250 
13, 500 
13,750 
14,000 
14.250 
14,500 
14,750 
15, 000 
15,500 
16.000 
16.500 
17,000 
17,500 
18,000 
18,500 
19,000 
10,  500 
20,000 
20. 500 
\21.000 
21,500 
22,000 
22. 500 
23,000 
23,500 
24,000 
24,600 
25,000 
22,200 


Pound$. 
1,000 
5,000 
10.000 
15,000 
20,000 
25.000 
30,000 
85,000 
40,000 
41,000 
42.000 
53,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
54,000 
65.000 
50.000 
57.000 
58.000 
59.000 
60,000 
62,000 
64,000 
60.000 
68,000 
70, 000 
72, 000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
86.000 
88.000 
90,000 
92,000 
94,000 
06.000 
98,000 
100,000 


Ifieh. 

a 

.000083 
.000217 
.000400 
.000550 
.000700 
.000383 
.001050 
.001250 
.001267 
.001333 
.001367 
.001400 
.001433 
.001500 
.001533 
.OOlOiH) 
.001700 
.001850 
.001083 
.002133 
.002333 
.002717 
.  003117 
.003683 
.004183 
.005017 
. 005650 
.006600 
.008000 
.000667 
*  .Oll.'iOO 
.013250 
.015167 
.  017000 
.019000 
.021033 
. 023500 
.020000 
.028667 
.031333 
.  0348.33 
.  O38.'>00 
.  042667 
.047500 
.054167 
.062500 
.0767 
.1117 


Ineh. 
0. 

.000063 
.000134 
.000183 
.000150 
.000150 
.000183 
.000167 
.000200 
.000017 
.000066 
.000034 
.000033 
.000033 
.000067 
.000033 
.000017 
.000050 
.000150 

.  0001  as 

.  000150 

.000200 

.000384 

.000400 

.000566 

.000.-00 

.000834 

.000633 

.000950 

. 001400 

.001667 

.001833 

.001750 

.001917 

.001833 

.002000 

.  002033 

.002467 

.002500 

.002667 

.002660 

.00:i500 

.003607 

.004167 

.004833 

.006667 

.008333 

.0142 

.0350 


Inch. 


Inch. 


Initial  load. 


.000017 


.000017 


.000038 


.000016 


.000233 


.000200 


Ehmtic  limit. 


.001250 


.001017 


.004417 


.003167 


Tendle  Btrenstb. 
Load  at  time  of  ruptare. 


Oeneral  tummary. 


S] 


Specl 
Hard] 


iflo  gravity  . 
'ness 


4.      7.8581 

20.86 

Tensile  ntrength  persqnare  incb  of  original  section pounds..    100,000 

Elastic  limit  per  sq nam  incb  of  original  section do 40,000 

Elongation  per  iDch  after  rupture    inch..      0.1617 

El»ncMtion  per  incb  under  strain  at  elastio  limit do 001700 

Reduction  indiametor  at  point  of  rupture do 124 

Beductiou  in  area  after  rupture,  per  centum  of  original  section 88.2 

Position  of  rupture ".90  fh>m  middle  of  stem 

Character  of  broken  surface fine  granular,  with  dull  center 

Elongation  of  inch  sections ".12,  ".21  (".81  fractured  section),  ".U,  ".11^  ".0^ 


TESTS   OF   IBON   AND   STEEL. 
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No.  567. 

Marks,  12  B  A.  I 

Diameter,  ''.564. 

Sectional  area^  .25  square  inch. 

Length,  6". 


Applied  loads. 


TotaL 


Persqnftre 


ersqiu 


ElongatioxL 
perlnoh. 


Snooesaiye 

elon|(atlon 

per  inch. 


Pennanent 

aet. 


SaoceMive 
pemument 


Bemarks. 


Pottfidf. 
250 
1,250 
2,500 
8,750 
5,000 
0,230 
7,500 
8,750 
10.000 
10,250 
10.500 
10,750 
11,000 
11,250 
11,500 
11,750 
12.000 
12,250 
12,fi00 
12,750 
13,000 
13,250 
18,500 
13,750 
14.000 
14,250 
14,500 
14.750 
19,000 
16.500 
16,000 
16.500 
17,000 
17^500 
18,  TOO 
1M.500 
19.000 
10,500 
20. 000 
SO,  600 
2I.U00 
21.500 
22.000 
*22.r00 
3^000 
21  fiOO 
24.000 
24,500 
2.).  000 
25,5U0 
2\  670 
23.600 


Potmdff. 
1,000 
6^000 
10,000 
16,000 
20,000 
25,000 
80,000 
85,000 
40  000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
61,000 
62.000 
63,000 
54.000 
65.000 
66,000 
67,000 
'  68.000 
50,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70.000 
72,0.0 
74.000 
76,000 
78,000 
80,000 
82,000 
84,  (KM 
86,000 
88.000 
90.000 
02.000 
94,000 
06,000 
98.000 
100,000 
102.000 
102,280 


Ineh. 
0. 
.000117 


.000450 
.000617 
.000767 
.000050 
.001117 


.001317 

.001350 

.001383 

.001433 

.001467 

.001550 

.001617 

.001683 

.001800 

.  002033 

.002217 

.002317 

.002550 

.002067 

.00.1883 

.003067 

.004217 

.005000 

.006167 

.006683 

.007833 

.009300 

.011000 

.012850 

.014467 

.016838 

.018100 

.020088 

.022500 

.026000 

.027600 

.030000 

.032167 

.035750 

.030088 

.044017 

.048607 

.0o4888 

.0633 

.0767 

.1017 

.1200 


Inch, 
0. 

.000117 
.000166 
.000167 
.000167 
.000150 
.000183 
.000167 
.000166 
.000034 


.000038 
.000050 
.000034 
.000088 
.000067 
.000066 
.000117 
.000233 
.000184 
.000100 
.000233 
.000417 
.000416 
.000584 
.000250 
.000788 
.001167 
.000516 
.001150 
.001467 
.001700 
.001860 
.001617 
.001866 
.001767 
.001963 
.002417 
.003500 
.001600 
.002500 
.002167 


.004334 

.004650 

.006106 

.006467 

.0134 

.0250 

.0183 


Ineh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Initial  load. 


.000017 


.000017 


Elaatio  limit 


.000817 


.000300 


.001383 


.001066 


.004883 


.003000 


Tensile  streogtb. 
Load  at  time  of  raptnre. 


General  summary. 

Tensile  strenfftb  per  square  inch  of  original  section pounds..    102,280 

Elflstio  limit  per  square  inoh  of  original  section do 48,000 

Elongation  per  inch  after  rupture inch..      0.1667 

Elongation  per  ineh  under  strain  at  elastic  limit do 001668 

Reduction  in  diameter  at  point  of  rupture do 104 

Kednction  in  area  after  rupture,  per  centum  of  original  section S8.6 

Position  of  rupture l".3fromneck 

Character  of  broken  snrfiM)e fine  granular.duU  center 

Elongation  of  inch  sections 'M7,  ".28*,  ".18,  ".15,  ".19,  ".U 
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TESTS   OF   IRON   AND   STEEL. 
No.  5GS. 


Marks,  12  B  A.  0 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Length,  6''. 


Applied  UmmIb. 


Total 


Per  eqnATe 
incn. 


Elongation 
perinoh. 


SnoceasiTe 
elongation 
per  inch. 


Permanent 

BOt. 


SaccessiTe 

permanent 

set. 


Bemarks. 


Foundi. 

250 

1,250 

2,600 

8,750 

5,000 

6,250 

7,600 

8,750 

10,000 

10,260 

10,500 

10,760 

11,000 

11,250 

11,500 

11,760 

ii;ooo 

12,250 
12,600 
12,750 
18.000 
18,250 
18,600 
13,750 
14,000 
14,260 
14,600 
14,760 
15^000 
16.500 
16,000 
16,500 
17,000 
17,500 
18.000 
18.500 
19.000 
10,600 
20,000 
20,500 
21,000 
21,600 
22,000 
22,60(i 
23,000 
23.600 
24,000 
24,600 
25,000 
25,100 
22,000 


Potmda. 
1,000 
6.000 
10,000 
15,000 
20,000 
26,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
60,000 
61.000 
62,000 
63,000 
64,000 
65,000 
60,000 
67,000 
68,000 
59,000 
60,000 
62,000 
64,000 
66,000 
08,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
83,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
100,640 


Inch. 
0. 

.000117 
.000300 
.000400 
.000617 
.000783 
.000950 
.001117 
.001800 
.001833 
.001867 
. 001417 
.001467 
.001617 
.001683 
.001633 
.001717 
.001783 
.002017 
.002183 
.002300 
.002533 
.002967 
.003838 


.004388 
.005167 


.006538 
.008000 
.010000 
.011517 
.013167 
.015000 
.0167C0 
.019000 
.021333 
.023333 
.025683 
.028250 
.030667 
.033017 
.087500 
.041607 


.051167 

.059017 

.0683 

.0883 

.1117 


0. 

.000117 
.000183 
.000167 
.000150 
.000166 
.000167 
.000167 
.000188 
.0000 


.000050 

.000050 

.000050 

.000066 

.000050 

.000084 

.000060 

.000234 

.000116 

.000167 

.000233 

.000484 

.000366 

.000600 

.000450 

.000784 

.000616 

.000850 

.001467 

.002000 

. 001517 

.001050 

.001833 

.001700 

.002300 

.002333 

.002000 

.002350 

.002567 

.  002417 

.0U3250 

.003583 

.004167 

.004666 

.004834 

.007850 

.000283 

.0200 

.0234 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

u. 

0. 


Inch, 


Initial  load. 


000050    .  000050 


.000317 


.001383 


004467  •   .003064 


.000287 


.001066 


Elaatio  limit 


Tensile  strenjcth. 
Load  at  time  of  mptuie. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    100,640 

Elasticllmlt  per  sqnare  inch  of  original  section do —      49,000 

Elongation  per  incn  after  mptnre inch..      0.1438 

Elongation  per  inch  under  strain  at  elastic  limit du 001783 

Keilnction  in  diameter  at  point  of  rupture do 114 

Eeduction  in  area  after  rupture,  per  centum  of  original  section 86.4 

P'Sition  of  rupture ''.60  from  middle  of  st4»m 

Chat  acter  of  broken  surface fine  granular,  dull  center 

Elongation  of  inch  sections ".09,  Ml,  ".18,  ".30*,  ".13,  ".09 
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No.  664. 

^,     ,        12  B  Ax  I 

Marks,      7 

Diameter,  ".S64. 

Sectional  area,  .25  square  inch. 

Length,  &'. 


Applied  loads. 


Total. 


Pound*. 

290 

1,250 

2,500 

3,750 

5,000 

0,250 

7,500 

8.740 

10.000 

10,250 

10.600 

10.760 

11.000 

11,260 

11.500 

11.750 

12,000 

12,250 

12,600 

12.750 

13,000 

13.260 

18,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15.500 

16,000 

ie.500 

17.000 

17.600 

ia.000 

19,500 
19.000 
19,500 
20.000 
20,500 
21,000 
21. 500 
22,000 
22,500 
23,000 
23,500 
24.000 
24,500 
25,000 
25,600 
2S.000 
26.  .too 
26.9A0 
24.800 


Per  MoaFe 


er  Ma 
inon. 


Pounds, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41.000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49.000 
60.000 
M.OOO 
62,060 
53,000 
54,000 
65,000 
66,000 
67,000 
68,000 
69,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84.000 
86,000 
88,000 
90,000 
02.000 
94,000 
06,000 
08.000 
100,000 
102.000 
104,000 
106,000 
107,920 


Elongatioii 
per  inch. 


Ineh. 

0. 

.000117 
.000817 
.000488 
.000617 
.000800 
.000967 
.001138 
.001300 
.001317 
.001333 
.001367 
.001433 
.001467 
.001617 
.001533 
.001567 
.001638 
.001683 

-.001717 
.001767 
.001860 
.001038 
.002033 
.002167 
.002250 


.00-2533 

.002967 

.003483 

.004583 

.005700 

.007883 

.008967 

.010517 

.012300 

.018867 

.016667 

.017500 

.019183 

.021633 

.023750 

.026000 

.028417 

.031217 

.034583 

.087883 

.041688 

.045560 

.0617 

.0600 

.0700 

.0983 


SacoesslTe 
eloD|caiioii 
per  inch. 


Ineh. 
0. 

.000117 
.000200 
.000166 
.000184 
.000183 
.0()0167 
.000168 
.000107 
.000017 
.000016 
.000034 
.000060 
.000034 
.000050 
.000016 
.000034 
.0Q00C8 
.000050 
.000034 
.000050 
.000083 
.000083 
.000100 
.000184 
.000083 


.000150 

.000434 

.000516 

.001100 

.001117 

.001633 

.001634 

.001550 

.001783 

.001567 

.001800 

.001883 

.001683 

.002460 

.002117 

.002250 

.002417 

.002800 

.003316 

.002800 

.004250 

.003067 

.006150 

.0083 

.0100 


Permanent 


Sncoeeaive 

permanent 

set. 


.000038 


•000067 


.000183 


.000807 


Ineh.  Inch. 

0.  0. 

0. 
0. 
0. 
0. 
0. 
0. 

.000017 

.000017 


.000017 


.000016 


.000084 


.000116 


.000684 


Remarka. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 
Load  at  time  of  raptnre. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section poands. .    107, 920 

Elastic  limit  per  sovare  inch  of  original  section do —      62,000 

Elongation  per  iBcn  affter  mptare inch..      0.1267 

Eloniiatton  per  inch  nnder  strain  at  elastic  limit do 001767 

Rt^dactionindiamAteratpointofiaptare do —         .084 

Beduetion  in  area  after  mptare,  per  centam  of  original  section 27. 6 

Position  of  mptnre 1".4  from  neck 

Cbaraoter  of  broken  sarfaoe granular,  with  dnll  center 

Elongation  of  inch  sections , ".14,  "26*.  ".U,  ".09.  ".08.  ",08 
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TESTS   OF  IRON  AND   STEEL. 
No.  665. 


Marks/2BA.o 

Diameter^  ''.564. 

Sectional  area,  .25  square  incli. 

Length,  6". 


Appliedloads. 

EloDgation 
per  Inch. 

SaccessiTe 
eloDffAtion 
per  inch. 

PerniancDt 

Successive 

permanent 

set. 

Kemarks. 

TotoL 

Per  Bqaare 
Inch. 

Ftmdt. 
250 
1,250 
2,500 
8,750 
5.000 
6,250 
7,600 
8,750 
10,000 
10,250 
10,600 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12.250 
12,500 
12,760 
13.000 
13.250 
13,500 
13,760 
14,000 
11,250 
14,500 
14,750 
15.000 
15. 500 
16.000 
16,500 
17.000 
17,600 
18.000 
18,500 
19.000 
19.500 
20.000 
20.500 
21,000 
21,600 
22,000 
22,300 
23.000 
23.600 
24.000 
24.600    , 
25,000 
25,500 
26,000 

26,500 

24,400 

Poundt. 
1.000 
5,000 
10,000 
15,000 
20.000 
25.000 
30,000 
85.000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
60.000 
51,000 
52.000 
53,000 
HOOO 
55,000 
56,000 
57,000 
58.000 
59,000 
60.000 
62.000 
64.000 
66.000 
68,000 
70.000 
72.000 
74.000 
76.000 
78.000 
80.000 
82,000 
84,000 
86,000 
88,000 
90.000 
92.000 
94,000 
96,000 
08,000 
100.000 
102,  OOO 
104,000 

106,000[ 

Inch. 
0. 

.000200 
.000383 
.000550 
.000683 
.000850 
. 001017 
.001183 
.001350 
.  001383 
.001417 
.001433 
.001600 
.001583 
.001567 
.001617 
.001660 
.001683 
.001750 
.001800 
.001867 
.001917 
.  002017 
.002083 
.002288 
.002383 
.002517 
.002683 
.  003017 
.003633 
.004760 
.006433 
.008217 
.009950 
.011450 
.  013200 
.014950 
.016667 
.  018617 
.020833 
.022750 
.  025333 
.027700 
.030333 
.033300 
.036617 
.040333 
.045000 
.0517 
.0583 
.0700 
.0967 
.1083 

Inch. 
0. 

.000200 
.000183 
.000167 
.000133 
.000167 
.000167 
.000166 
.000167 
.000033 
.0000;J4 
.  000016 
.000067 
.000033 
.000034 

. ooooro 

.000033 

.000033 

.000067 

.000050 

.000067 

.000050 

.000100 

.000066 

.000200 

.000100 

.000134 

.000166 

.000334 

.000616 

.001117 

.001683 

.  001784 

.001733 

.001500 

.001750 

.001750 

.001717 

.001050 

.002216 

.001917 

.002583 

.002367 

.002633 

.002067 

.003317 

.  003716 

.004667 

.0067 

.0066 

.0117 

.0267 

.0116 

Inch. 
0. 
0. 
0. 
0. 
0, 
0. 

Inch. 
0. 

Initialload. 

0. 
0. 

1.::::::::;:: 

.000017 

.000017 

1 

.000033 

.000016 

.000083 

.000050 

1 

Elastic  Umlt. 

.  000300 

.000217 

1 

1 

Tensile  strength. 

.000933 

.000633 

" 

Loadattlmeofrnptiue.  j 

1 

1 

General  eummar^. 

Tensile  strenfcth  per  square  inch  of  orifrinal  section pounds..    106, 000 

Rlastio  limit  per  sooare  inch  of  original  section do  ..'.     63  000 

Elongation  per  inch  after  mptare  inchJ.'     0  1817 

Elongation  per  inch  under  strain  at  elastic  limit do..'.*.    .001017 

Reduction  in  diameter  at  point  of  rupturo do-.*.*.     '    .004 

Redaction  in  area  after  rupture,  per  centum  of  original  section 80.6 

Position  of  rupture ".85  from  middle  of  stem 

Character  of  broken  snrfsoe granular,  dull  center 

BUongphtlon  of  inch  sections , ",09,  'M4,  "J23*t  'Mdt'Ml  ".09 
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Marks,  "»t'^ 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Length,  6". 


EloiiKAtioxi 
per  Inch. 

Inch, 
0.    • 
.000150 
.000317 
.000483 
.000633 
.000800 
.000067 
.001133 
.001800 
.  001817 
.001850 
.001888 
.001438 
.001467 
.001517 
.001507 
.001617 
.001650 
.001700 
.001767 
.001850 
.001017 
.002050 
.002183 
.002450 
.002567 
.002817 
.003083 
.003500 
.004583 
.005588 
.007088 
.008883 
.010400 
.012000 
.013788 
.015667 
.017550 
.010500 
.021367 
.023767 
.026167 
.028887 
.031267 
.034750 
.   .038838 
.042267 
.0500 
.0550 
.0688 
.0733 
.0017 
.1200 

elongation 
per  inch. 

Permanent 
set. 

SaooaMiTe 
set 

Bemarks. 

Total. 

Per  sqnare 

Pounds, 
250 
1,250 
2,600 
8,760 
6,000 
6,250 
7,600 
8.760 
10^000 
10.250 
10.500 
10,750 
11.000 
11,250 
11,500 
11.750 
12.000 
12.250 
12,500 
12.750 
18.000 
18.250 
18,600 
18.760 
14,000 
14.250 
14,600 
14,750 
15,000 
16,600 
16,000 
10.600 
17.000 
17.600 
18.000 
18.500 
18.000 
10.500 
20.000 
20,600 
21,000 
21,500 
22,000 
23,500 
23.000 
23,500 
24,000 
24,500 
25,000 
25,500 
20,000 
20.500 
28,540 
24,000 

Pound§. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
35.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
62,000 
53,000 
64,000 
65,000 
60,000 
57.000 
58,000 
50.000 
60.000 
62,000 
04,000 
06.000 
08.000 
70.000 
72,000 
74.000 
70.000 
78,000 
80,000 
82,000 
•   84.000 
80,000 
88.000 
00.000 
02,000 
84.000 
06.000 
08,000 
100.000 
102,000 
104.000 
106.000 
100,160 

Inch. 
0. 

.000160 
.000107 
.000106 
.000150 
.000107 
.000167 
.000160 
.000167 
.000017 
.000033 
.000033 
.000050 
.000034 
.000050 
.000050 
.0^0050 
.000033 
.000050 
.000067 
.000083 
.000007 
.000133 
.000188 
.000207 
.000117 
.000250 
.000210 
.000467 
.001083 
.001000 
.001500 
.001800 
.001517 
.001000 
.001783 
.001884 
.001883 
.001050 
.001867 
.002400 
.002400 
.001700 
.002400 
.008483 
.003583 
.008834 
.007733 
.0050 
.0133 
.0050 
.0184 
.0283 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000017 

Ineh. 

0. 

Initial  load. 
ElaaCIo  limit. 



'"."ooooi?" 

.000067 

.000050 

.000350 

.000288 

.001400 

.001060 

Tensile  strength. 
Load  at  time  of  mptnre. 

General  eummary, 

Tenaile  atrength,  per  square  inch  of  original  section pounds..    106.160 

Slastic  limit  per  ranare inch  of  original  section do....      50.000 

Elongation  per  inch  after  mptare inch..      0.1550 

Elongation  per  inch  nnder  strain  at  elastio  limit do <H)1700 

Redaction  tn  diameter  at  point  of  mptnre do 004 

Redaction  in  area  after  mptare,  per  centum  of  original  section 80.6 

Position  of  mptare 'MO  from  middle  of  stem 

Chanoter  of  broken  sorfaoe gmnolar,  doll  center 

XtoDffttioii  of  inoli  iootioni ".11,  ".14.  ".26*.  ".10,  ".18,  Ml 
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No.  667. 

Marks,  12  E  A.  M 

Diameter,  /^564. 

Sectional  area,  .25  square  inch. 

Length,  6''. 


Applied  loads. 


Totikl. 


Fcundi, 
250 
1.250 
2.600 
8.750 
5,000 
6.250 
^,600 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11.250 
11,500 
11,750 
12.000 
12,250 
12,500 
12.760 
13,000 
13.250 
13,500 
18,750 
14.000 
14.250 
14.500 
14. 750 
15,000 
15,500 
16.000 
16.500 
17,000 
17.606 
18,000 
18,500 
19.000 
10.500 
20,000 
20,500 
21.000 
21,500 
22,000 
22,500 
23,000 
28,500 
24,000 
24,500 
25.000 
25,^00 
26,000 
26.400 
23.000 


Per  sqaare 
inch. 


Poundt. 
1,000 
5,000 
10.000 
15,000 
•  20. 000 
25.000 
80.000 
85,000 
40,000 
41,000 
42.000 
43.000 
44,000 
45,000 
46,000 
'  47,000 
48,000 
49,000 
60,000 
51,000 
52.000 
53,000 
54,000 
53.000 
50, 000 
57,000 
58.000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76. 000 
78,000 
80,000 
S2,UO0 
84,000 
86,000 
88,000 
00,000 
92. 000 
94,0U0 
06.000 
08,000 
100,000 
102,000 
104,000 
105. 600 


Elongation 
per  Inch. 


Inch. 
0. 

.000100 
.000267 
.000438 
.000617 
.000800 
.000988 
.001117 
.001300 
.001317 

•001360 
.001883 
.001438 
.001467 
.001683 
.001588 
.001038 
.001683 
.001788 
.001867 
.002000 
.002133 

002283 
.002488 
.002833 
.003017 
.003383 
.003760 
.004483 
.005500 


.008333 
.  009717 
.011838 
.013417 
.  015250 
.016950 
.  019017 
.020833 
.023083 
.025383 
.  027850 
.  030717 
.  038700 
.  037183 
.041383 
.045833 
.  051667 
.  059383 
.0700 
.0950 
.1150 


Sacoessire 
elonKAtion 
per  inch. 


JfMA. 

0. 

.000100 
.000167 
.000106 
.000184 
.000183 
.000183 
.000134 
.000183 
.000017 
.000038 


Pennanent 
set. 


.000050 

.000034 

.000066 

.000050 

.000050 

.000050 

.000100 

.000084 

.000183 

.000188 

.000150 

.000160 

.000400 

.000184 

.000366 

.000367 

.000733 

.001017 

.001833 

.001500 

.001884 

.002116 

.001584 

.001883 

.001700 

.002067 

.  001816 

.002250 

.002300 

.002467 

.062867 

.002983 

.003483 

.004200 

.004450 

.005834 

.  007716 

.  010617 

.  0250 

.0200 


Inch. 

0. 

Oi 

0. 

0. 

0. 

0. 

0. 

0. 

0. 


.000083 


.000483 


.002200 


Snooeaaive 

elon|{ation 

set. 


Inch. 
0. 


Eemarka. 


Initial  load. 


.000083 


.000400 


.001717 


Elastic  limit. 


Tensile  atrengtb.  ! 

Load  at  time  of  rnptare. 


General  eummary. 

Tensile  strength  per  aqnare  inch  of  original  section ponnds..    105,000 

Elaatic  limit  per  sqoare  Inch  of  original  section do —      40.000 

Elongation  per  inon after  rnptare inch..      0.1438 

Elongation  per  inch  under  strain  at  elastic  limit do 001688 

Beduction  in  diameter  at  point  of  rapture do 094 

Redaction  in  area  after  rnptare,  per  centum  of  original  section 30.6 

Position  of  mptn  re ".4  from  middle  of  stum 

Character  of  broken  surface granular,  with  doll  center 

Elongation  of  Inch  secUona ".10,".11|'M6,  ".2ab".ia.".ia 
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No.  476. 
Tension  Test. 


Marks  on  bar  ^^  f  ^» 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Length,  6''. 


Applied  loada. 


Total. 


PouTidt. 
250 
1.2.i0 
2,500 
8,760 
5.000 
«,  250 
7,500 
8,750 
30.000 
10,250 
]0,fi00 
10,750 
11,000 
11,250 
11, 500 
11,750 
12,000 
12,250 
12,500 
12,750 
18,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,720 
15,000 
15,500 
ie.000 
16.500 
17,000 
17,500 
18.000 
1^500 
19,000 
10,500 
20,000 
20,500 
21,000 
21.500 
22,000 
•22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26.000 
26,500 
27,000 
27,320 
25^300 


Per  square 
iBon. 


1.000 
6,000 
10,000 
15.000 
20,000 
25, 000 
80.000 
85.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45.000 
46.000' 
47,000 
48,000 
49, 000 
50,000 
51.000 
52,000 
53,000 
54,000 
55.000 
56.000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92.000 
04,000 
96,000 
08.0C0 
100.000 
102, 000 
104, 000 
106, 000 
108,  000 
109, 280 


Elonffatioo 
permch. 


Inch. 

.000067 
.000200 

.ooo3:a 

.000500 
.00OB5O 
.000833 
.001000 
.001167 
.001200 
.001238 
.001267 
.001317 
.001350 
.001400 
.001433 
.001483 
. 001517 
. 001567 
.001617 
.001683 
.001767 
.001867 
.001067 
.002100 
.002233 
. 002383 
.002550 
.002850 
.003533 
.  004333 
.005550 
.006800 


.009833 

.OIKWO 

.012867 

.014667 

.016367 

.018167 

.010833 

.022117 

.024200 

. 026667 

.029167 

.  032000 

.035000 

.  038333 

. 042217 

.047167 

. 052667 

.060000 

.0767 

.1083 


Saccesnive 
eloDfration 
per  inch. 


Inch. 

0. 

.000067 
.000133 
.000133 

..000167 
.000150 
.000183 
.000167 
.000167 
.000033 
.000033 
.000034 
.000050 
.000033 
.000050 
.000033 
. 000030 
. 000034 
.000050 
.  000050 
.000066 
.000084 
.000100 
.000100 
.  000133 
.000133 
.000150 
.000167 
.000300 
.000683 
.,000800 
.001217 
.001250 
.001533 
.001500 
.001517 
.001517 
.001800 
.001700 
.001800 
.001666 
.  002284 
.002083 
. 002 167 
.  002,')00 
.  0028:^3 
.003000 
.  003333 
.0031)84 
.004950 
.005500 
.007333 
.0167 
.0316 


Permanent 
set. 


Inch, 
0. 

-.000017 
-.000017 
-.000017 
-.000017 
-. 000017 
-.000017 
-.  000017 
-.000017 


.000017        0. 


Snocesaive 

permanent 

set. 


Inch. 
0. 

-.000017 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.1. 


+.  000017  . 000034 


.  000200 


.000850 


.000183 


.000650 


Bemarks. 


Initial  load. 


Elastio  limit 


Ultimate  atremcth. 
Load  at  tbne  of  ruptare. 


General  summary. 

Specific  gravity 7.8568 

Hardness 22.64 

Tenttile  strength  per  sqnare  inch  of  orieinal  aection poonds..    109,280 

Elastic  limit  per  sqoare  inch  of  original  section do....      54.000 

£l»ngation  per  Inch  after  rupture inch..      0.1217 

Elongation  per  inch  under  strain  at  elastic  limit do 001867 

Bad uction  in  diameter  at  point  of  rupture do 094 

Kedaction  in  area  after  rupture,  per  centum  of  original  section 80.6 

Position  of  rupture ^' from  neck 

Character  of  broken  surface fine  granular  with  duU  center 

Elongation  of  inoh  aeotiooa ".09  (".25  fractured  Motion),  'M5,  ".10,  'M7,  ".07 
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TEStSr  OP   IRON  AND   STEEL. 

No.  477. 

Tension  Test. 


Marks  on  bar,  ^J^* 
Diameter,  ''.564 
Sectional  area,  .25  square  inch. 
Length,  6'^ 


AppUed  loads. 

EIoo^atioD 

Sacc«Mive 
elonizatioii 
per  inch. 

Permanent 
aet 

Sacceasive 

permanent 

aet 

Remarka. 

Total. 

Persqnare 
inch. 

Poundt. 
250 
1,250 
2.500 
8,750 
6,000 
6,2.50 
7,500 
8,750 
10,000 
10, 250 
10,500 
10,760 
11,000 
11.250 
11,600 
11,^50 
12,000 
12,250 
12,500 
12,750 
18,000 
13,260 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15.000 
15.500 
16.000 
16,500 
17,000 
17.500 
18.000 
18.500 
19.000 
19,000 
20.000 
20.500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,290 
22.000 

Pound*, 
1.000 
5,000 
10,000 
15.000 
20,000 
25.000 
30,000 
85.000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49.000 
50.000 
51,000 
52,000 
53,000 
54.000 
.55.000 
56.000 
57,000 
.')8, 000 
69.000 
00.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02.000 
94^000 
96,000 
98,000 
100,000 
101,160 

Inch. 
0. 

.000100 
.000267 
.000467 
.000600 
.000750 
.000917 
.001083 
.001207 
.001283 
.001333 
.001367 
.001400 
.  001433 
.001500 
.001533 
.001583 
.001650 
.001717 
.001800 
.002050 
.  0022;J3 
.00J567 
.003183 
.003567 
.003983 
.004783 
.005367 
.006483 
.007550 
. 009300 
.010850 
.012667 
.014333 
.  016167 
.017917 
.019833 
.022183 
.024333 
.026833 
.029667 
.032500 
.035667 
.039167 
.043.500 
.048750 
.055167 
.064000 
.0800 
.1050 

Inch. 
0. 

.000100 
.  000107 
.000200 
.000133 
.000150 
.000167 
.000166 
.000184 
.000016 
.000030 
.000034 
.000033 
.000033 
.000067 
.000033 

.  oooor.0 

.000007 

.0001167 

.000083 

.000250 

.000183 

.000334 

.000616 

.000384 

. 000416 

.000800 

.000584 

.001116 

.001067 

.001750 

.001550 

. 001817 

.001666 

.001834 

.001750 

.001916 

. 002350 

.002150 

.002500 

.002834 

.002833 

.003167 

.  003500 

.004833 

.005250 

.006417 

.008833 

.0160 

.0250 

Inch. 

0. 

0. 

0. 

0.     • 

0. 

0. 

0. 

.000017 
.000017 

Inch. 
0. 

Initial  load. 

Elaa  tic  limit. 

• 

Ultimate  strenj^. 
Load  at  time  of  ruptnre. 

a ^  _ 

.000017 
0. 

.000033 

.000016 
.     ..     . 

.000117 

.000084 

.001317 

.001200 

.004250 

.003033 



General  summary. 

Tensile  strenf^h  per  square  inch  of  ori t^inal  section pounds. .    101, 160 

Elastic  limit  per  sanare  inch  of  original  section do 51,000 

Klonfcation  per  inch  after  rupture inch..      0.1483 

Elongation  per  inch  under  strain  at  elastic  limit do 001800 

Reduction  in  diameter  at  point  of  rnptnre do 114 

Kednction  in  area  after  rupture,  per  centum  of  original  section  36.4 

Poaition  of  rupture  1.40fromneck 

Chanetarof  broken  snr&oe fine  granular,  with  doUoenter 

Xtongationofinohteotiona 16'M."32  fractured  iMtion),  MB, 'Ml.  MO,  ".07 
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No.  478. 
Tension  Test. 


Marks  on  bar,  ^f^» 
Diameter,  ".5U. 
Sectional  area,  .25  square  inch. 
Length,  6'\ 


Appbod  ]oad& 


Total. 


^Par  Kiaftre 


Poundt. 
250 
1,250 
2,500 
8,750 
5,000 
8,250 
7.500 
8,750 
10,000 
10,250 
10.500 
19,750 
11,000 
11,250 
11,500 
11,750 
12.000 
12,250 
12.600 
12,750 
13,000 
18.250 
13,600 
18.750 
14,000 
14,250 
14,500 
14,750 
15,000 
16,500 
10,000 
10,500 
17,000 
17.600 
18,000 
18.600 
10,000 
19.500 
20,000 
20,500 
21,000 
21.500 
22,000 
22.600 
23,000 
23,600 
24.000 
24,500 
25,000 
25,500 
20,000 
20,600 
27,000 
27,050 
25,000 


Pound$, 
1,000 
5,000 
10,000 
15.000 
20.000 
25.000 
30.000 
35,000 
40,000 
41,000 
42.000 
4.-1,000 
44,000 
45.000 
46,000 
47,000 
48.000 
48,000 
50,000 
51,000 
62,000 
63,000 
54.000 
65.000 
5<l,000 
67,000 
68,000 
50,000 

eo.ooo 

02,000 
64,000 
06,000 
68,000 
70,000 
72.000 
74, 000 
76,000 
78.000  ■ 
80,0004 
82,000 
84.000 
86,000 
88.000 
90.000 
92,000 
04.000 
96,000 
08,000 
100,000 
102,000 
104,000 
106.000 
108,000 
108,200 


EloQjratlnQ 


Inch, 
0. 

.000083 

.000250 

.000417 

.000583 

.000738 

.000900 

.001067 

.  001267 

.0012^8 

.  001317 

.001850 

.001400 

.001433 

.001483 

.001533 

.001567 

.001617 

.001700 

.001733 

.001783 

.001817 

.001917 

.001983 

.002133 

.002233 

.002417 

.002583 

.002933 

.003533 

.005000 

.006167 

.007607 

.009250 

.  010800 

.012533 

.014083 

.015833 

.  017533 

.019333 

.021500 

.023500 

.035833 

.028200 

.030833 

.032200 

.  036917 

.040833 

.046083 

.051000 

.058333 

.0700 

.0900 

.1067 


Ineh. 
0. 

.000088 
.000167 
.  000167 
.000166 
.000150 
.000167 
.000167 
.000200 
.000016 
. 000034 
.000033 
.000050 
.000033 
.000050 
.000050 
.000034 
.00' 050 
.000083 
.000033 
000050 
.000034 
.000100 
.000066 
.000150 
.000100 
.000184 
.000166 
.000350 
.000600 
.001467 
.001167 
.001500 
.001683 
.001550 
.001733 
.001550 
.001750 
.001700 
.001800 
.002167 
.002000 
.002333 
.002367 


.001367 

.004717 

.003916 

.005250 

.004917 

.007333 

.011667 

.0200 

.0167 


PermacLcnt 
set. 


Inch. 


.000017 


.  000017        0. 


permanent 
§et. 


Ineh. 
0. 


.000017 


•| 


.000007 


.000217 


.000917 


.000050 


.000150 


.000700 


BemArkA, 


Initial  load. 


Elastic  limit. 


TTltimate  streDffth.  j 

Load  at  time  of  rapture.; 


General  summary.  . 

Tensile  strength  per  square  iDch  of  original  neotion pounds..    108,200 

Elastic  limit  per  square  Inch  of  original  section ...  <lo  —      55. 000 

Elongation  per  inoQ  after  mptare inch..      0.1233 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001983 

Redaction  in  diameter  at  point  of  mptnre do 094 

Rednctton  in  area  after  rupture,  per  centum  of  original  section ;---      .  80.6 

Position  of  rupture ".50  from  middle  of  stem 

Character  of  broken  surface fine  granular,  with  doll  center 

Elongation  of  inch  sections _ ".08,  ".10  (".20  fractured  section),  "J2,  ".10  ".08 

S.  Ex.  36 35 
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TESTS   OF   IRON   AND   STEEL. 
No.  479. 


Marks,  ^^4''* 

Diameter,  ".564. 

Sectional  area,  .25  sqnare  inch. 

Length,  6'^ 


Tension  Test. 


Applied  loads. 


Total. 


Per  square 
inch. 


Elonj^ation 
per  inch. 


Saccessive 
elongation 
per  inch. 


Permanent 
set 


Sncoessire 

permanent 

set. 


Bemarka. 


Pouncb. 

250 

1,250 

2,500 

3,760 

5,000 

8,250 

7,600 

8,750 

10,000 

10,250 

10,600 

10,7.'>0 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13.500 

13, 750 

14,000 

14,250 

14, 5tJ0 

14,750 

15,000 

15,500 

10.000 

18,500 

17,000 

17,600 

18,000 

lasoo 

19.000 
10.600 
20.000 
20.600 
21,000 
21,500 
22,000 
22.600 
23,000 
23,600 
24.000 
24,600 
24,520 
22,100 


PoundB. 
1,000 
6,000 
10,000 
16.000 
20.000 
25.000 
80,000 
3.9.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
48,000 
47,000 
48,000 
40,000 
50.000 
61,000 
62,000 
63,000 
54,000 
65,000 
58.000 
67,000 
58.000 
59.000 
60,000 
82,000 
84.000 
68.000 
88.000 
70,000 
72.000 
74,000 
78,000 
78,000 
80,000 
82,000 
84.000 
88,000 
88.000 
90.000 
92,000 
94,000 
98,000 
98,000 
.98,080 


Inch. 
0. 

.000117 
.000283 
.000433 
.000600 
.000750 
.000917 
.001083 
.001250 
.  001283 
.  001333 
.001387 
.001433 
.001467 
.001533 
.001817 
.001887 
.002083 
.003300 
. 003833 
.004300 
.004833 
.005417 


.008917 
.007387 


.009000 
.009833 
.011187 
.  013000 
.  0U683 
.018433 
.018300 
.  020  <83 
.022683 


.  027750 
.030000 
.038217 
.  035917 
.039500 
.043887 
.040050 
056338 
.063000 
.0800 
.1060 
.1200 


Inch. 
0. 

.000117 
.000188 
.000150 
.000167 
.000150 
.000167 
.000188 
.000187 
.000038 
.000150 
.000034 
.000066 
.000034 
.OOOOAO 
.000084 
.000050 
.000418 
.001217 
.  000:t33 
,000087 
.000533 
.000584 
.000910 
.000584 
.  000450 
. 000983 
.000850 
.000833 
.0013.94 
.001833 
.001683 
.001760 
.001887 
.002083 
.002200 
.002250 
.  002917 
.00e250 
.  003217 
.002700 
.003583 
.004387 
.005183 
.008288 
.O078ff7 
.0170 
.0250 
.0160 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Initial  load. 


.000050 


.000050 


Elafltic-Umit. 


.001800 


.001650 


.004183 


.002583 


.007550 


.003307 


Ultio&te  8tren|>th. 
Load  at  time  of  rnpture. 


General  Buwmary, 

Tensile  strength  per  aqnsre  inch  of  original  section  — ..I>ounds..     98,080 

Elastic  limit  per  sqaare  inch  of  originalsectioii do 48,000 

Elongation  per  inch  after  rapture inch..     0.1483 

Elongation  per  inch  under  strain  at  elastic  limit do 001667 

Redaction  in  diameter  at  point  of  rnpturo do 134 

Reduction  in  area  after  rupture,  per  centam  of  original  section 41.9 

Position  of  rupture ''.8  from  middle  of  stem 

Character  of  broken  surfiftce dull,  spongy,  sUghty  grmnlar 

Elongation  of  inohfleotlODS "M,  "JO  CSlihustaredMctionir^.H,  'Ul,  ".08 
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Marks/2BBii 

Diameter,  ^^564. 

Sectional  area,  .25  square  incb. 

Length,  6''. 


No.  546. 


AppUed  loads. 

per  inch. 

SnooessiTe 
elongation 
perlnch. 

Permanent 
net 

Saccessive 

permanent 

set 

Semorks. 

Total 

Per  square 
Inck 

Foundg, 
850 
1,250 
^'500 
8,760 
5,000 
6^250 
7,500 
8,750 
10,000 

10,760 
11,000 
11,250 
11,600 
11,750 
12;  000 
12,250 
12.500 
12,750 
13,000 
18,250 
18,600 
18,750 
14,000 
14,250 
14,500 
14,760 
16,000 
16,260 
16,600 
1^750 
16k  000 
16^250 
16^500 
10,750 
17,000 
17,250 
17,500 
18,000 
18,600 
19,000 
10,600 
20,000 
20.500 
21,000 
21,600 
22,000 
22,500 
23,000 
23.600 
24.000 
24.600 
25.000 
25,500 
26.000 
26^600 
27.000 
S7,500 
28,000 

28.660 
26^700 

Pound*. 
1.000 
6.O0O 
10.000 
15.000 
20.000 
26.000 
30.000 
36.000 
40,000 
41,000 
42.000 
48.000 
44.000 
46.000 
46.000 
47,000 
48,000 
49,000 
60,000 
51.000 
52.000 
53,000 
54,000 
56,000 
56.000 
57.000 
68.000 
68.000 
60.000 
61.000 
62,000 
68,000 
64,000 
65^000 
66.000 
67.000 
68.000 
60.000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84.000 
86.000 
88,000 
90.000 
02.000 
04,000 
96.000 
98.000 
100,000 
102.000 
IHOOO 
106.000 
106,000 
110.000 
112.000 
114.000 
114,600 

Inch. 
0. 

.000133 
.000300 
.000450 
.000667 
.000817 
.001060 
.001217 
.001388 
.001400 
.001460 
.001483 
.001533 
.001683 
.001617 
.001650 
.001683 
.001717 
.001750 
.001788 
.001833 
.001867 
.001900 
.001950 
.001088 
.002017 
.002050 
.002088 
.002117 
.002188 
.002267 
.002800 
.002350 
.002450 
.002583 
.002700 
.002868 
.003250 
.003517 
.004250 
.005467 
.606833 
.008500 
.010088 
.012017 
.013700 
.015467 
.017367 
.019500 
.021188 
.023288 
.025767 
.028167 
.030667 
.033867 
.037883 
.040717 
.045467 
.051088 
.0617 
.0788 
.0000 

Inch. 
0. 

.000133 
.000167 
.000150 
.000217 
.000150 
.000233 
.000167 
.000166 
.000017 
.000050 
.000033 
.000050 
.000050 
.000034 
.000038 
.000033 
.000034 
.000033 
.000033 
.000050 
.000034 
.000033 
.000050 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000084 
.000033 
.000050 
.000100 
.000133 
.000117 
.000188 
.000367 
.000267 
.000783 
.001217 
.001366 
.001667 
.001583 
.001934 
.001683 
.001767 
.001000 
.002133 
.001633 
.002150 
.002484 
.002400 
.002500 
.003200 
.003406 
.003384 
.004750 
.005566 
.010667 
.0116 
.0167 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaaticlimit 

Tensile  strength. 
Load  at  time  of  rapture. 

V '*• 

0. 

0. 

0. 

0. 

.000050 

.000050 

.000833 

.000783 

'. 1 

General  summary. 

Tensile  strong^  per  square  inch  of  orifinsl  section pounds..    114,600 

Elastic  limit  per  sqoare  inch  of  originalseotion do....      64,000 

Elongstion  per  incn  after  rnptare inch..      0.1017 

Slongation  per  inch  under  strain  at  elastic  limit do 002860 

Bedaction  in  diameter  at  point  of  rnptare do 064 

Bedaotion  in  area  after  raptore,  per  centom  of  original  section 37,6 

Position  of  nipture ".75  from  neck 

Chanoter  of  broken  snrlkoe ilne  grannlar,  dull  center 

~*  "    I  of  inch  sections V-2<*t"."."W."-06,".06k''.06 
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No.  647. 
Marks,  "*»>o 
IMameter,  ".664. 
Sectional  area,  .26  sqaare  inch. 
Length,  6". 


AppUedloadB. 

BloDgatioii 
per  Inch. 

SacoeMlTe 
eloDgfttion 
per  inch. 

Permanent 
set 

SacoessiTe 

permanent 

aet 

Remarks. 

Total. 

^•LX" 

Poundt, 
250 
1,250 
2,500 
8,760 
6^000 
6,250 
7,600 
8^750 
10,000 
10,250 
10,500 
10,750 
11,000 
11.250 
11,500 
11,750 
12,000 
12.250 
12,500 
12,750 
13,000 
18,250 
18,500 
18,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,250 
15.500 
16^760 
16.000 
16,250 
16,600 
16^750 
17,000 
17,250 
17,600 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23.000 
28,500 
24,000 
24,500 
25,000 
25,500 
22,400 

Pomtdg. 
1,000 
5.600 
10,000 
15,000 
20,000 
25,000 
80,000 
86,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52.000 
53,000 
54.000 
65,000 
56.000 
57,000 
68,000 
59,000 
60,000 
61,000 
62.000 
63,000 
64.000 
65.000 

67,000 
68,000 
£^000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
94,000 
96.000 
96.000 
100.000 
102.000 

IndL 
0. 

.000100 
.000200 
000400 
.000567 
.600767 
.000060 
!  001 138 
.001850 
.001883 
.001433 
.001467 
.001617 
.001550 
.001617 
.001650 
.001667 
.001700 
.001788 
.001800 
.001850 
.001888 
.001950 
.002083 
.002188 
.0023tl7 
.002700 
.002967 
.008750 
.004333 
.005200 
.005700 
.006700 
.007500 
.008538 
.009217 
.010083 
.011083 
.012183 
.014167 
.015788 
.017800 
.010800 
.022000 
.024467 
.027000 
.029688 
.032888 
.036300 
.040083 
.045167 
.050383 
.059500 
.0767 
.1017 

IndL 
0. 
•  .000100 
.000100 
.000200 
.000167 
.000200 
.000183 
.000183 
.000217 
.000038 
.000050 
.000084 
.000050 
.000038 
.000067 
.000033 
.000017 
.000038 
.000083 
.000017 
.000050 
.000033 
.000067 
.000083 
.000150 
.000184 
.000338 
.000267 
.000783 
.000583 
.000807 
.000500 
.001000 
.000800 
.001033 
.000684 
.000866 
.001000 
.001050 
.002034 
.001616 
.002017 
.002000 
.002200 
.002467 
.002533 
.002633 
.003200 
.003467 
.003783 
.005084 
.005166 
.000167 
.0172 
.0250 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Indi, 
0. 

Initial  load. 

0. 

1 

0. 

Blastio  limit. 

TentUe  strength. 
Loadattlmeofmptnte. 

'".'ooooso'* 

'■■.'000050*" 

.001300 

.001250 

General  eummary. 

Tensile  streofTth  per  square  inch  of  original  section ..« ^.,.^.. .pounds..    102,000 

Elastic  limit  per  sqnsre  inch  of  origiual  section do    ..      54.000 

Elongation  per  inch  after  mptnre inch..      0.1430 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001930 

Rednction  in  diameter  at  point  of  mptore do 134 

Rednctlon  in  area  after  raptare,  per  oentam  of  original  section 41.9 

Position  of  mptore 1".6  from  neck 

Character  of  broken  sarface dull  spongy,  granular  at  circumference 

Elongation  of  inch  aeotions '04,  ".84,  ."12,  "11,  ".08,  ".06 


if 


SEx364»t 


JZJS^^O'*^ 
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No.  534. 
Tension  Test 


Marks  on  bar,  ^  ^^^ 
Diameter,  ".5M. 
Sectional  area,  .25  sqaare  inch. 
Length,  Q". 


Applied  loada. 

per  mob. 

SaocestiTe 
elimntlon 
per  inch. 

PermBnent 
set. 

SaooessiTe 
permanent 

aet 

Bemarks. 

Total 

Per  aqn&re 
inch. 

Poundt. 

250 

1,250 

2,500 

8,750 

5,000 

8.250 

7,500 

8,750 

10,000 

10.250 

10,600 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

Pound*, 
1,000 
6.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49.000 
50,000 
51,000 
52.000 
58,000 
54,000 
65,000 
56.000 
67.000 
58,000 
59,000 
60,000 
61,000 
62,000 
68,000 
64.000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88.000 
90.000 
92,000 
94.000 
96.000 
98,000 
100,000 
102,000 
104,000 
106,000 
108.000 
109,660 

Inch. 

a 

.000183 
.000317 
.000467 
.000633 
.000800 
.000950 
.001138 
.001300 
.001300 
.001350 
.001367 
.001400 
.001450 
.001467 
.001533 
.001567 
.001583 
.001617 
.001650 
.001700 
.001717 
.001783 
.001800 
.001850 
.001883 
.001938 
.001963 
-.002117 
.002583 
.002883 
.003350 
.00)050 
.005283 
.007333 
.009000 
.010800 
.011517 
.013200 
.014917 
.017250 
.018217 
.020167 
.022250 
.024150 
.026717 
.029200 
.032183 
.035200 
.038333 
.042460 
.048167 
.054167 
.063760 
.0783 
.1233 

Inch, 

0. 

.000133 
.000184 
.000160 
.000166 
.000167 
.000150 
.000183 
.000167 

0. 

.000050 
.000017 
.000038 
.000050 
.000017 
.000066 
.000034 
.000016 
.000034 
.000033 
.000030 
.000017 
.000066 
.000017 
.000050 
.000033 
.000060 
.000060 
.000184 
.000466 
.000300 
.000467 
.000700 
.001238 
.002050 
.001667 
.001800 
.000717 
.001683 
.001717 
.002333 
.000967 
.001950 
.002083 
.001800 
.002567 
.002483 
.002983 
.003017 
.003133 
.00U17 
.005717 
.006000 
.009583 
.014550 
.0450 

Inch. 

0. 

0. 

0. 

0. 

.000017 
.000033 
.000038 
.000050 
.000050 

Ineh, 
0. 

Initial  load. 
EUatioUiDlt. 

Ultimate  stPenrtli. 
Load  at  time  of  rapture. 

.000017 
.000016 

0. 
.000017 

0. 

.000030 

0. 

,    12, 250 

12. 500 
12,750 
13.000 
13.250 
13.500 
13.750 
14.000 
14,250 
14.500 
14,750 
15.000 
16,250 
15,500 
15,750 
16,000 
16,500 
17,000 
17,600 
18,000 
18.600 
19,000 
19,600 
20,000 
20,500 
21,000 
21,600 
22,000 
22,500 
23,000 
23^600 
24,000 
24,600 
25,000 
25,500 
26.000 
26,600 
27,000 
27,890 
23800 

.000050 

0. 

.000067 

.000017 

•000217 

.000150 

* 

General  eummary, 

lESSSSJ?!!^:::::::;::::::::::::::::::::::::::;::::::::::: 'i«?» 

SlonicatioD  per  inch  after  rapture '[ inch"       0*1533 

Elongation  per  iDch  under  strain  at  elaatio  limit *do     "       001983 

Bedaction  in  diameter  at  point  of  ruptore ',,\\ do 124 

Keduotion  in  areaafter  rupture,  per  centum  of  original  section    ..        89  2 

Position  of  rupture 2''*fh)mneck 

Oharaoter  of  broken  surface silky,  interepersed  with  fine  granulation 

SlaBgationofinohseotioB i*^. '^ll  (^88£nwtured  aectton),  ".16, ''.iSj ''.11,'UO 
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No.  636. 
Tetmon  Test. 


Marks  on  bar,  12  BB.0 

Diameter,  ".5M. 

Sectional  area,  .26  square  inch. 

Length,  6f'. 


Applied  loAds. 


Total. 


Poutulr. 
250 
1,260 
2.500 
3,750 
5,000 
0,250 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,600 
11,760 
12,000 
12,250 
12,500 
12,750 
13,000 
18,250 
18,600 
18,750 
14,000 
14,250 
14,600 
14,750 
15^000 
15,260 
15,500 
16,750 
16,000 
16,250 
16,600 
17,000 
17,600 
18.000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25.000 
25,500 
26,000 
26,500 
27,000 
27.200 
23,000 


Peraqnuo 
inoh. 


Founds. 
1,000 
5,000 
10.000 
15,000 
1H),000 
'^5,000 
30,000 
35,'000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
63,000 
64,000 
56,000 
56,000 
57,000 
58.000 
60,000 
60,000 
61,000 
62.000 
63,0U0 
64,000 
65.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
04,000 
96,000 
08,000 
100,000 
102,000 
104,000 
106,000 
108,000 
100^160 


Elongation 
per  Inohea. 


0, 

.000100 
.000267 
.000488 
.000583 
.000717 
.000883 
.001083 
.001283 
.001267 
.001800 
.001317 
.001350 
.001383 
.001433 
.001467 
.  001483 
.001550 
.001567 
.001617 
.001050 
.001683 
.001717 
.001750 
.001800 
.001833 
.001883 
.001900 
.001983 
.002050 
.002383 
. 002817 
.003333 
.003967 
.004867 
.000383 
.007850 
.009467 
.011017 
.012667 
.014333 
.016067 
.018050 
.019833 
.022500 
.024667 
.  026083 
.028667 
.  0.n5:^3 
.  034500 
.  038167 
.  042217 
.047167 
.  053333 
. 0C3333 
.0783 
.1117 


SacoesaiTe 

elongation 

per  in^h. 


Inch. 
0. 

.000100 
.000187 
000166 
.000150 
.000134 
.000166 
.000200 
.000150 
.000034 
.000033 
.000017 


.000038 
.000050 
.000034 
.000016 
.000067 
.000017 
.000050 
.000033 
.000033 
.000034 
.000033 
.000050 
.000033 
.000050 
.000017 
.000083 
.000067 


.000434 
.000516 
.000634 
.000900 
.001516 
.001417 
.001617 
.001550 
.001650 
.001666 
.  001734 
.001083 
.001783 
.002667 
.002167 
.  001416 
.002584 
.002866 
.002967 
.003667 
.004050 
.004950 
.006166 
.010000 
.014967 
.0334 


Permanent 
set. 


SuocesaiTe 
permanent 


Inch. 
0. 
0. 
0. 
0. 

0. 

u. 
0. 
0, 
0. 


.000017 


.000050 


Inch, 


.000017 


.000033 


Kemarka. 


Initial  load. 


Elastlcllnrit. 


Ultimate  strength. 
Load  at  time  of  mptore. 


General  nummarif. 

Tensile  strength  per  square  inob  of  original  section poonds..    100;  160 

Elastic  limit,  per sqoare  inch  of  original  section do  ...      61,060 

Elongation  per  inch  after  rupture inch..      0.1600 

Elongation  per  inch  under  strain  at  elastic  limit do 002090 

Reduction  in  diameter  at  point  of  rupture    do IM 

Reduction  in  area  after  rupture,  per  centum  of  original  section 4L9 

Position  of  rupture  at  middle  of  stem. 

Character  of  brolEon  surface silky  interspersed  with  floe  graoalAtkm 

Elongation  of  inch  tections ".09".13  (".  28  f  raotored  seotlOBa),  ".  21,  «M0» ".  U 
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Marksonbar,i2^BB,i 


1^0.  536. 
Temian  Test 


-  Elon«-tion  f,™?;* 
I     periuch.     ^^,^^i^ 


i    JO,  750 
.  /   i^f250 
M7^0 


12,250 
12,500 

J3.000 
13,200 
13,500 
13,750 
14.000 
14.250 
4.500 
4.730 
5.000 
9.250 
5,600 
L5.750 
16.000 
16.500 
17,000 
17.500 
18.000 

19,000 
19\500 
20.000 

20-522 
21,000 

21.500 

22.000 

22.500 

23.000 

23,500 

24.000 

24.500 

25,000 

25.552 

26.000 

2«'5SSl 
27.000 

27.050 

23,aoo 


bounds, 

,    250 
^250 
2,600 
?,750 
^000 
0.250 
7,500 
8,  750 

Jo,m 

}0,250 


JfOOO 
fi,ooo 

JO,  000 

15,000 
20,000 
25,000 

30,000 

35,000 

40,000 

41,000 

42,0<H> 

4^0€>a 

44,€HM> 

43.  €KH> 

46,  €KH^ 

47,  000 

48,  000 

49,  000 
5a,  €H>0 
5i.  000 
6t»,  000 

53,  000 

54,  000 

55,  000 

se.  000 

57.000 
6«,  000 
59,000 
GO,  000 

ei,oo€> 

62.000 
63,000 
64.000 
60,  0€K> 
68.000 
70,000 
72,000 
J4,0OO 
76,000 

«o,ooo 

82,000 

go,  000 

88.i>00 

go,  000 
92,UOO 
94,000 
96,  000 

98,000 
100.000 
102,000 
104,000 
\06.  000 

10s,  ^00 


Inch. 
0. 

.000133 
.000283 
.000450 
.000000 

-  000738 
.  000933 

.  conoo 

.  001267 
.  001283 
.  4)01300 

-  O01317 
.  €01367 
.  001400 
.  0O14G7 
.  001483 
.  001550 

-  001567 
.  0O16P0 

-  001617 
.001650 
.0O1683 

-  001717 

.001750 

.  00 1817 

.00 1867 

.OulQOO 

.  002067 

.002717 

.O03383 

.  003717 

.  004333 

.  005033 

.  005800 

.  008200 

.  009833 

.  0 11417 

.  OJ3150 

.  014500 

.  016300 

.  O  18083 

.  020000 

.  O22083 

.  024033 

.  026550 

.  029000 

.  031667 

.  035000 

.  038417 

.  042200 

.  047000 

.  053200 

.  062G67 

.0733 

.  1050 
.1250 


elongatdoo  ^eraanent  permanent 


Inch. 
0. 

.000133 
.000150 
.000167 
.000150 
.000133 
.000200 
.000167 
.000167 
.000016 
.000017 
.000017 
.000050 
.000033 
.000067 
.000016 
.000067 
.000017 
.000033 
.000017 
.010033 
,000033 
.000034 
.000033 
.000067 
.000050 
.000033 
.000167 
.000650 
.000666 
.000334 
.000616 
.000700 
.  000767 
.002400 
.001633 
.001584 
.001733 
.001350 
.001800 
. 001783 
.001017 


.001050 

.002517 

.002450 

. 002667 

.003333 

. 003417 

.  003783 

.004800 

.006200 

.  009467 

.010C33 

.0217 

.0200 


Inch. 


.000017 


.000017 


.000017 


.000700 


set 


Inch. 


.000017 


.000683 


Bematks. 


Initial  load. 


Elaatio  limit 


Ultimate  streDgth. 
Load  at  time  of  rapture. 


General  summari/, 

i«       «^  —Q^^aiTO  inch  of  original  section pounds.. 

,-rfle»tre»iCtn;  2^^^:;^  iacli  of  original  secUon do  ... 

SdvSv>.TBAX»Ve^^^^5w^StCT  rupture inch.. 

■^^^VC^TvV^'^^^MSer  strain  at  clastic  limit do.... 

?:S^V\^V^\>^^te?2t  point  of  rupture do ,24 

^^^}r!r%\ao.V^^^^^^ftAY  rapture,  per  centum  of  origmal  sectioa 39.2 

S?^^^SSKAv^SV««^,,r^...... ".75  from  middle  of  stem 

^^^J^^S!!i«vo1'«^5?i^^ii  surface silky.  Interspersed  with  fine  granulation 


108,200 
58,000 
0.1550 

.001900 
.124 


^S^^^*^^ 


^^!i«oa?***^ 


^^^^issr-icuoo.. 


.".  lOt ".  11,  ".  12  (".  33  fractured  section), ".  16, '/.  u 
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No.  537. 

Tension  Test 
Marks  on  bar,  i2E^B6o 
Diameter,  ''.664. 
Sectional  area,  ".25  square  inch. 
Length,  6". 


Applied  loMls. 

Elongation 
per inch. 

eloneation 
perinch. 

IfUA. 

0. 

.000133 
.000184 
.000166 
.000150 
.000107 
.000167 
.000150 

•.0001C6 
.000017 
.000033 
.000017 
.000033 
.000050 
.000034 
.000033 
.000033 
.000034 
.000066 

0. 

.000017 
.000033 
.000034 
.000033 
.000033 
.000050 
.000034 
.000033 
.000050 
.000133 
.000460 
.000434 
.000700 
.001583 
.001583 
.001500 
.  001700 
.001717 
.001583 
.001500 
.002000 
.001760 
.001950 
.001967 
.002033 
.002717 
.002633 
.  002617 
.003667 
.003800 
.004033 
.005167 
.008250 
.017583 
.0150 
.0217 

Permanent 
set. 

Inch. 

0. 

0. 

0. 

0. 
.000017 
.000017 
.000033 
.000033 
.000033 

SooqeasiTe 

perdbnent 

aet. 

Semarka. 

TotaL 

Perequftre 
inch. 

Poundt. 
250 
1,250 
2,500 
3,750 
5.000 
6,250 
7,600 
8,750 
10.000 
10.250 
10,500 
10,750 
11,000 
11,250 
11,600 
11,750 
12,000 
12,250 
12,500 
12, 750 
13,000 
13.  250 
13.500 
13,750 
14,000 
14,250 
14,500 
14,7o0 
15,000 
15.2.'H) 
15.600 
15,750 
16.000 
16.600 
17,000 
17,600 
18,000 
18.500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,5P0 
22,000 
22,500 
23.000 
23, 500 
24,000 
24,500 
25,000 
25,500 
26.000 
26.500 
27,000 
27,160 
23,800 

round*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
62,000 
53,000 
54,000 
55,000 
66,000 
57,000 
68,000 
50.000 
60.000 
61,000 
62.000 
63,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
.  06.000 
98, 008 
100,000 
102,000 
104,000 
106,000 
108,000 
108.640 

Inch. 

0. 

.000133 
.000317 
.000483 
.  000633 
.000800 
.000967 
.001117 
.001283 
.001300 
.001333 
.001350 
.001383 
.001433 
.001467 
.001500 
.001533 
.001567 
.001633 
.001633 
.001650 
.001683 
.001717 
.001750 
.001783 
.001833 
.001867 
.001900 
.001950 
.002083 
.002533 
.002967 
.  003667 
.005250 
.006833 
.008333 
.010033 
.011750 
.013333 
.014833 
.016833 
.018583 
. 020533 
.022)00 
.024533 
.  027250 
.020883 
.032500 
.030167 
.039967 
.044000 
.040167 
.057417 
.0750 
.0000 
.1117 

Inch, 
0. 

Initial  load. 

Elaatio  limit. 

Ultimate  strength. 
Load  at  Ume  ofrapture. 

• 

.666617 
0. 

.000016 
0. 
0. 

.000038 

0. 

.000038 

0. 

.000050 

.000017 

.oooioo 

.000050 



General  tummary. 

Tensile  Htrragth  per  square  inch  of  original  section pounds 

Elasticliruit  per  sqaare  inch  of  original  section l-.do  .*' 

Eloneation  per  liioh  Hftcrruptaro .I.VII  Inch" 


Elongation  per  inch  under  strain  at  elastic  limit do  ' 

Keduction  in  diameter  at  point  of  rupture *.do.!! 

Seduction  in  area  after  rupture,  per  centum  of  original  section *'. 

Position  of  rupture....^ i''*foo*m  middle  of  stem 

Character  of  broken  surface. Bilky,  interspersed  with  fine  ffTanalati«M 

Elongation  of  inch  secUona ".  10,  ".  17  (".  83  fractured  section),  ".  18,  ".  1 V^  S 


108,640 
60,000 
0.1583 
.001050 
.184 
41.9 
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Marks,  ^^«•^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Length,  6^'. 


Applied  loadi. 


TotaL 


PottfuZt. 
2fi0 
1.250 
2,600 
8,750 
5,000 
0.250 
7,600 
8,750 
10.000 
10,250 
10,500 
10,760 
11,000 
11,250 
11,600 
11,760 
12.000 
12.250 
12,500 
12,750 
13,000 
13.250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20.000 
20,500 
21,000 
21,500 
22.000 
22,500 
33,000 
23.600 
24,000 
24,500 
25,000 
25,600 
26,000 
26,500 
27,000 
27,500 
28,000 
25.000 


Per  aqaare 
inoh. 


PoundB. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49^000 
50,000 
51,000 
52,000 
53,000 
54,000 
65.000 
50,000 
57.000 
58,000 
50,000 
60,000 
62,000 
64,000 
66.000 
08,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
06,000 
08,000 
100,000 
102,000 
104,000 
106. 000 
108,000 
110,000 
112,000 


Elooeation 
permoh. 


Inch. 
0. 

.000133 
.000300 
.000497 
.000633 
.000800 
.001000 
.001133 
.001300 
.001317 
.001383 
.001400 
.001433 
.  001467 
.001517 
.001550 
.001600 
.001617 
.001650 
.001667 
.001700 
.001750 
.001783 
.001800 
.001867 
.001888 
.001967 
.002000 
.002050 
.002133 
. 002467 
. 002967 
.003507 
.004750 
.006333 
.007833 
.009233 
.010833 
.012267 
.013750 
.015383 
.020767 
.022750 
.025000 
.027200' 
.029550 
.032333 
.035300 


.  042833 
.  046833 
.  0533 
.0017 
.0733 
.1000 


Sacceaaive 
elosgation 
perlnoh. 


Inch. 
0. 

.000133 
.000167 
.000167 
.000166 
.000107 
.000200 
.000138 
.000167 
.000017 
.000066 
.000017 


Permanent 
set. 


Inch. 
0. 

.000017 
.000033 
.000033 
.000033 
.000033 
.000033 
.000033 
.000033 


.000034 
.000050 
.000033 
.000050 
.000017 
.000033 
.000017 
.000033 
.000050 
.000033 
.000017 
.000067 
.000016 
.000084 
.000033 
.000050 
.000083 
.000334 
.000500 
.000600 
.001183 
.001588 
.001500 
.001400 
.001600 
.001434 
.001483 
.001633 
.005384 
.001983 
.002250 
.002200 
.002350 
.002788 
.002967 


.004000 

.004000 

.006467 

.0084 

.0116 

.0267 


Succesaive 

permanent 

aet. 


Inch. 

0. 

.000017 
.000016 

0. 

0. 

0. 

0. 

0. 

0. 


Remarka. 


Initial  load 


.000083 


.000050 


.000050 


.  000117 


.000017 


.000067 


Elaatlc  limit 


Tensile  atrength. 
Load  at  time  of  ntptare. 


General  summary. 

Tenaile  atrengtb  per  aqaare  inch  of  oriffinal  eection ponnda..  112,000 

£l»8tio  limit  per  aqqare  inob  of  originiu  section do....    61,000 

Elongation  perinea  after  ruptnro inch..    0.1338 

Eloneation  per  inch  under  ntrain  at  elastic  limit do 002133 

Fedaction  in  diameter  at  point  of  raptnro do 114 

Reflnction  in  area  aftnr  rupture,  per  centum  of  original  section  86.4 

Position  of  mptare ".75  from  neck 

Character  of  broken  snrfaco Ann  granular,  dull  center 

Elongation  of  inch  secUons ".28*,  'M3»".12>  ".  10>  "» 08^  ".  09 
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No.  686. 
Marks,  i2Bb.m 

Diameter,  ''.564. 

Sectional  area,  .26  square  inch. 

Lengtb,  6^'. 


Applied  loads. 


TaUI.     ^"toX" 


EloDgatioD 
periDob. 


Suocessive 
elonpition 
per  inch. 


Permanent 
set. 


SaocessiTo 

permanent 

set. 


Remarks. 


Pounds. 
2fi0 
1,250 
2,600 
3,750 
6,000 
8.250 
7,500 
8.750 
10,000 
10.250 
10,500 
10,750 
11,000 
n,250 
11,500 
11,750 
12,000 
12. 250 
12.500 
12,750 
13.000 
13.250 
13,500 
13,750 
KOOO 
14,250 
14.500 
14,750 
15.000 
15.250 
15,500 
15.750 
10,000 
10,500 
17,000 
17,600 
18.000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,600 
24,000 
24,500 
25,000 
25.500 
26,000 
26,600 
27,000 
27,800 
24,200 


Found*. 
1.000 
.5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
85,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
46,000 
47,000 
48.000 
49.000 
50.000 
51,000 
52.000 
53,000 
64,000 
65,000 
56,000 
67,000 
68,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
68.000 
70.000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
92.000 
04,000 
06,000 
08.000 
100,000 
102,000 
104,000 
106.000 
108,000 
109,440 


Inch. 
0. 

.000133 
.  OOOiiOO 
.000467 
.000600 
.  000767 
.000033 
.  001100 
.  001267 
.001300 
.001317 
.001350 
.001400 
.001433 
.001467 
.001500 
.001533 
.001567 
.001633 
.001667 
.001683 
.001717 
.  001788 
.001767 
.001817 
.001833 
.001900 
.001967 
.002117 
.OOiOOO 
.  003138 
.003750 
.004500 
.006167 
.007783 
.009138 
.  011383 
.  012750 
.013967 
.  015667 
.  017'{33 
.019033 
.020833 


.024883 
.027417 
.029917 
.032667 


.043500 

.  043050 

.055000 

.0633 

.0783 

.1133 


Inch, 
0. 

.000138 
.000167 
.000167 
.000133 
.000167 
.000166 
.000167 
.000167 
.000083 
.000017 
.000038 
.000050 
.000083 
.000034 
.00U033 
.000033 
.000084 
.000066 
.000034 
.000016 
.000034 
.000016 
.000034 
.000050 
.000016 
.000067 
.000067 
.000150 
.000483 
.000638 
.000617 
.000750 
.001667 
.  001616 
.001850 
.002250 
.001867 
.  001217 
.001700 
.001666 
.  001700 
.001800 
.002000 
.002050 
.002534 
.002500 
.002750 
.003216 
.  003450 
.004167 
.005550 
.005950 
.0083 
.0150 
.0350 


JueA. 


Inch. 


Initial  load. 


.000017 


.000017 


.000167 


.000017 


.000150 


Elastic  limit 


Tensile  strength. 
Load  at  time  of  rupture. 


General  8ummary. 
TenSle  strength  per  square  inch  of  orlslnal  section pounds. 


Elnsticlimit  per  square  inch  of  origins  section do.. 

Elongation  per  inch  after  rupture inch. 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

Jlodoction  in  diameter  at  point  of  rapture do . . 

Reduction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture ".70  ftrom  middle  of  stem 

Character  of  broken  surface dull,  smoky;  intersperseil  with  granular  mrtai 

Elongation  of  inch  secUons ".10,  ".13,  ".13,  ".30, 'Ml, 'MO 


109.440 
69.000 
0.1450 
.001067 
.124 
.19.2 
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555 


Marks,  "»i^^ 

Diameter^  ^^664. 

Sectional  area,  .25  square  inoh. 

Lenjfth,  6''. 


Applied  loftds. 


Total. 


Persqiiare 
inch. 


Elonication 
per  inch. 


SaooeaeiTe 
elongation 
per  inch. 


Permanent 
set. 


SnooesaiTe 

permanent 

aet. 


Bemarka. 


Pound*. 
250 
1.2B0 
2,600 
8,750 
5,000 
6,250 
7,500 
8.750 
10,000 
10.250 
10,500 
10,760 
11,000 
11.250 
11.600 
11.750 
12,000 
12,250 
12.600 
12,750 
13.000 
13,250 
13,600 
18,750 
14,000 
14.250 
U,600 
14,750 
15,000 
15,500 
16,000 
16.'500 
17,000 
17.500 
18,000 
18,600 
19,000 
19,500 
20,000 
20,500 
21,000 
21.500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
25,670 
22,400 


Foundg. 
1,000 
5,000 
10,000 
16,000 
20,000 
2^000 
80,000 
85,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
52,000 
53,000 
54,000 
65,000 
56,000 
67.000 
68,000 
59,000 
60.000 
62.000 
64,000 
60,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
02.000 
94,000 
96.000 
98,000 
100,000 
102,000 
102,280 


Inch. 
.000133 


.000467 
.000633 
.000817 
.001000 
.001160 
.001317 
.001350 
.001383 
.001417 
.001450 
.001600 
.001550 
.001583 
.001617 
.001650 
.001700 
.001750 
.001800 
.001867 
.001950 
.002007 
.002250 
.002400 
.002800 
.00:1050 


.005000 
.006667 
.008500 
.  010417 
.  012217 
.014250 


.018167 


.022800 
.025167 
.027833 
.030667 
.032667 
.037500 
.041833 
.046667 
.052833 


.0733 
.0950 
.1117 


Inch. 
0. 

.000133 
.000200 
.000184 
.000166 
.000184 
.000188 
.000150 
.000167 
.000033 
.000033 
.000034 


.000050 

.000050 

.000033 

.000034 

.000033 

.000050 

.000050 

.000050 

.000067 

.000083 

.000117 

.000183 

.000150 

.000400 

.000250 

.000588 

.001367 

.001667 

.001838 

.001917 

.001800 

.002033 

.001833 

.002084 

.002166 

.002467 

.002367 

.002666 

.002834 

.002000 

.004838 

.004333 

.004834 

.006166 

.008000 

.012467 

.0217 

.0167 


Inch. 


Inch. 


Initial  load. 


.000017 


.000050 


.000200 


.001567 


.000017 


.000033 


ElaatioUmit. 


.000160 


.001367 


Tensile  strength. 
Load  at  time  of  ropture. 


Gerieral  summary, 

SpecWo  gravity 7.8611 

Hardneaa 22.14 

Tensile  strength  per  aqnare  inoh  of  original  section pounds..  102,280 

Elastic  limit  per  square  inch  of  original  section ^ do 63,000 

Blongation  per  inch  after  rupture : inch..    .01417 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001867 

Seduction  in  diameter  at  point  of  rupture » do...         .134 

Bednotionlu  area  after  rupture,  i>er  centam  of  original  section 41.9 

Position  of  rupture "16  from  middle  of  stem 

Character  of  broken  surface,  dnU  spongy,  interspersed  with  granular  metal  at  tbe  circumference  of 

the  broken  surface. 
Elongation  of  inch  aectiona ".00,  'MO,  ".18,  ".27  ♦,  ".11,  ".10 
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No.  682. 
Marks,  12  B^B.0 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 

Length,  6''. 


Applied  loftds. 


ToUL 


P&undt. 
250 

1.250 
2.500 
8,750 
5,000' 
0,260 
7,500 
8,750 
10,000 
10,250 
10,500 
10,760 
11,000 
11,250 
11,600 
11,750 
12,000 
12.250 
12,500 
12,7<50 
18,000 
13,250 
13,500 
18,750 
14,000 
14,250 
14,500 
14,750 
■15.000 
15.500 
10.000 
16,500 
17,000 
17,600 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21.500 
22,000 
22,500 
23,000 
23.500 
24,  COO 
24.500 
25,000 
25,500 
26.000 
26,020 
23,800 


Per  square 
Inoh. 


Poundt, 
1,000 
5.000 
10,000 
16.000 
20,  OUO 
25,000 
30.000 
35,000 
40,000 
41.000 
4iS,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52, 000 
53,000 
54,000 
55,000 
56,000 
67,000 
58,000 
59.000 
60,000 
62,000 
64,000 
66.000 
68.000 
70.000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84.000 
86.000 
88,000 
90,000 
02,000 
94,000 
96,000 
98,000 
100,000 
102. 000 
104.000 
104,080 


Slonntioii 
perincb. 


Inek. 
0. 

.000100 
,000267 
.000433 
.000583 
.00u733 
.000933 
.  OOlluO 
.001267 
.001283 
. 001300 
.  001350 
.001383 
.001400 
.001450 
.001500 
.001533 
.001567 
. 001617 
.001650 
.001083 
. 001733 
.001783 
.001888 
.002033 
.002150 
.002333 
.002500 


.001000 
.005300 
.  007000 
.  008750 
.010550 
.012500 
.014167 
.016000 


.020083 

.022467 

.025000 

.027667 

.030417 

.033500 

.  036017 

.040833 

.045500 

.051167 

.05&333 

.0700 

.1033 

.1150 


SuccoMlve  p  ^ 

perlnoh.   I        "•'• 


Inch. 
0. 

.000100 
.000167 
.  000166 
.000150 
.000150 
. 000200 
.000167 
.000167 
.000016 
.000017 
.000060 
.000033 
.000017 
.000050 
.000050 
.000038 
.000034 
.000050 
.000033 
.  000033 
.000050 
.000050 
.000100 
.000150 
.000117 
.000183 
.000167 
.000383 
. 001117 
.001300 
.  001700 
.001750 
.001800 
. 001050 
.001667 
.001833 
.002083 


.002384 

.002533 

.002067 

.002750 

.003083 

.003417 

. 003916 

.004667 

.O0.'}667 

.  0071U6 

.011667 

.0t?33 

.0117 


Snooeasive 

permanent 

set. 


EemarkB. 


inch. 


Inch. 


Initial  load. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000050 


.000050 


.000133 


.000867 


.000083 


.000784 


Elastic  limit. 


Tennile  strength. 
Load  at  time  of  rapture. 


General  summary. 

Tensile  strength  per  square  inoh  of  oririnal  section Iioiinds . .    1 04. 080 

Elastic  limit  per  sqaare  inch  of  originarsection .do —      54.000 

Elonfratloa  per  inch  after  rnptare inch..      0.  IMW 

Elongation  per  inch  under  strain  at  elastic  limit do 001783 

Reduction  in  diameter  at  point  of  rupture do 114 

Reduction  in  area  after  rupture,  per  r«ntam  of  original  section 36l4 

Position  of  motuie ".  90  from  middle  of  stem 

Cbaractor  of  brolcen  nurface. fine  granular :  dull  center 

Elongation  of  inch  sections ......,..; 'M0»  'Ml,  ".12,''.33*,  ".16  'Ml 
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No.  583. 

Marks,  "V 

Diameter,  ''.564 

Sectional  area,  .25  squard  inch. 

Length,  G". 


Applied  loads. 


Total 


Persqaare 
incn. 


Blonntion 
per  inch. 


Saoee«8iv« 

elonfcation 

pcrtDch. 


Pormanent 

set 


SacoeaaiTe 
permaneDt 
set. 


Beoiarks. 


Pounds, 
250 
1,250 
2,500 
8.750 
5,000 
6^250 
7,600 
8,750 
10,000 
10,250 
10.600 
10,760 
11,000 
11,250 
11,500 
11,750 
12,000 
12,230 
12,600 
12,750 
13,000 
18,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,600 
1«,000 
10,600 
17.000 
17.600 
18,000 
18,500 
19.000 
10,600 
20,000 
20,500 
^1,000 
21.500 
22,000 
22.500 
23,000 
23,600 
24,000 
24,500 
26,000 
25,600 
25,560 


Prninit. 
1,000 
6^000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45^000 
40.000 
47,000 
48,000 
40,000 
50,000 
61,000 
52.000 
53,000 
64,000 
55,000 
56,000 
57,000 
68,000 
69,000 
00.000 
02,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
80,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
102.200 


0. 

.000167 
.000317 
.000517 
000688 
.000850 
.001017 
.001188 
.001360 
.001367 


001460 
.001467 
.001500 
.001567 
.001583 
.001633 
.001667 
.001700 
.001767 
.001800 
.001860 
.001950 
.002033 
.002133 
.002300 
.002650 
.002800 


.004500 


.008467 
.010250 
. 012167 
.  014050 
.016083 
. 017917 
,020107 
.022500 
.025000 
.027700 
.030583 


.037550 

.  041917 

.046500 

.052500 

.060167 

.0717 

.0033 

.1083 


Inch. 
0. 

.000167 
.000150 
.000200 
.000166 
.000167 
.000167 
.000166 
.000167 
.000017 
.000016 
.0000C7 
.000017 
.000033 
.000067 
.000010 
.000050 
.000034 
.000033 
.000067 
.000033 
.000050 
.000100 
.000083 
.000100 
.000167 
.000^50 
.000250 
.000588 
.001117 
.001783 
.002184 
.001783 
.001917 
.001883 


.001834 

.002260 

.002333 

.002500 

.002700 

.002883 

.  003250 

. 003717 

.004367 

.004583 

.006000 

.007667 

.011:83 

.  0210 

.0150 


Ineh. 


.000088 
.000050 
.000050 
.000030 
.000067 
.000067 
.000067 


Inch, 
0. 

.000083 
0. 

.000017 
0. 
0. 

.000017 
0. 
0. 


Initial  load. 


.000067 


.000100 


.000088 


ElaaUcllmit. 


.000200 


.000100 


.001267 


.001067 


Tensile  strength. 
Load  at  time  of  raptnre. 


General  Bummary, 

Tensile  strength  per  sqnare  inch  of  orlffinal  section ^ pounds..      102,200 

JQaatio  limit  personate  inch  of  original  section do —       68,000 

Elongation  per  Incn  after  mptnre Inch..       0.1438 

Slongation  per  inch  nnder  strain  at  elastic  limit do 001850 

Bodnotion  5n  diameter  at  point  of  mptnre  .: do —  .124 

Sednction  in  area  after  roptare,  per  centam  of  original  section 89.2 

Position  of  mpture 2".l  from  neck 

Charact<>r  of  brolcen  surface dnU,  spongy,  interspersed  with  granular  metal 

Elongation  of  inch  sections :..........'M0,  ".28»,''.18,  ".11,  ".10,  ".0» 
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Mark8/2BB.o 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Length,  6", 


TESTS   OP   IRON  AND   STEEL. 
No.  584. 


Applied  loada. 

EloDRStion 
per  inch. 

SnocesaiTe 
elongation 
per  inch. 

Permanent 
set. 

Saocessive 
.set. 

Bemarks. 

Total. 

Pep  sqaare 
inoh. 

Pounds. 
250 
1,250 
2.500 
8.750 
6,000 
6,250 
7,500 
8,730 
10,000 
10.250 
10.600 
10,750 
11,000 
11,250 
11,600 
11,750 
12.000 
12,250 
12,600 
12,750 
13.000 
18,250 
18,600 
18.750 
14.000 
14,250 
14,600 
14,750 
15.000 
15,600 
16,000 
16,600 
17,000 
17,600 
18,000 
18,600 
19,000 
19.600 
20,000 
20.600 
21,000 
21,600 
22,000 
22,600 
23.000 
23.600 
24.000 
24,600 
26,000 
25,600 
25,660 
22,400 

Pounds. 
1,000 
6,000 
10.000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
41.000 
42.000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
61,000 
60.000 
52,000 
54,000 
55.000 
66,000 
67,000 
58.000 
69.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
83,000 
84,000 
80.000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
102,240 

IneK. 
0. 

.000117 
.000J67 
.000433 
.000588 
.000733 
.000900 
.001083 
.001260 
.001267 
.001800 
.001850 
.001883 
.001417 
.001450 
.001488 
.001650 
.001588 
.  001617 
.001683 
.001750 
.001783 
.001883 
.002033 
.002133 
.  002300 
.002633 
.002883 
.00.750 
.005133 
.006f)33 
.00^600 
.010550 
.012667 
.014583 
.016500 
.018333 
.  020833 
.023083 
.025667 
.028333 
.031200 
.034417 
.038333 
.043333 
.  047917 
.054000 
.061667 
.0783 
.0083 
.1200 

Ineh. 
0. 

.000117 
.000150 
.000166 
.000160 
.000150 
.000167 
.000183 
.000167 
.000017 
.000033 
.000050 
.000033 
.000334 
.000033 
.000038 
.000067 
.000033 
.000334 
.000066 
.000067 
.000038 
.000100 
.000160 
.000100 
.000167 
.000333 
.000250 
.000867 
.001383 
.001700 
.001967 
.001760 
.002117 
.001916 
.001017 
.001833 
.002500 
.002250 
.00J584 
.00?666 
.002867 
.  003217 
.003916 
.005000 
.004584 
.006083 
.007667 
.016633 
.0200 
.0217 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Blastio  limit. 

TensUe  strength. 
Load  at  time  of  rapture. 

0. 

0.   . 

.000200 

.000200 

.001700 

.001500 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  102,240 

Elastic  limit  per  sqaare  inch  of  originiSaeotion '..do....    68,000 

Elongation  i>er  inch  after  niptare inch  .    0.1683 

Elongation  per  inch  ander  strain  at  elastic  limit do 001783 

Reduction  in  diameter  at  point  of  mptare do.  .124 

Reduction  in  area  after  ruptore,  per  centum  of  original  section ..".....".  .  .V.'.V  V. . . . . "         39. 2 

Ponit  ion  of  rapture "l.OOfromneck 

CharMter  of  broken  surface,  dull,  spongy,  with  granular  metal  at  the  circumference  of  the  broken 

surface  of 
Elongation  of  inch  sections w  (j3*  "ie,"17"14  "11  ".13 


J^OopJ^^J 
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TESTS    OF   IRON   AND   STEEL. 

No.  480. 
Tension  Test. 


559 


12RBi 


Marks  on  bar,       ^ 
Diameter,  ''.564. 
Sectional  area,  .25  sqaare  inch. 
Length,  6.''. 


Applied  loads. 


Total. 


Poundf. 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7.600 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,230 
12,500 
12,750 
13,000 
13,250 
13.500 
13,730 
14,000 
14.250 
14,  ."lOO 
14.750 
VS,  000 
15,500 
16.000 
16,500 
17,000 
17,500 
18,000 
18,500 
19.000 
10.500 
20,000 
20.500 
21.000 
21.500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,300 
22,500 


Per  sqiiAre 
inch. 


Powida. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,  COO 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
53.000 
56,000 
57,000 
58,000 
59,000 
00,000 
02,000 
0i,000 
OR,  000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80.000 
82,000 
8i,000 
86,000 
88,000 
90.000 
02,000 
94,000 
06.000 
08,000 
100,000 
101,200 


Elongation 
per  inch. 


Inch. 
0. 

.000083 
.  000283 
.  000450 
.  O00C17 
.  0007^3 
.  000050 
.001117 
.001283 

.001. too 

.001333 
.0013G7 
.001400 
.00I4»3 
.  001407 
.0U13U0 
.  00i:.33 
.001567 
. 001017 
.  001CU7 
.001700 
.  001733 
.001707 
.001000 
.  002367 
. 002650 
.003230 
. 003917 
.  004817 
.000000 
.  007800 
.  O0O3G7 
.011117 
.  012800 
.  014300 
.010367 
.018533 
.  020667 
.022833 
.  02:)50O 
.  028167 
.  030887 
.  033917 
.  038500 
.  042C67 
.  047700 
.  054000 
.063667 
.0850 
.1200 


Saccessive 
elongation 
per  inch. 


Inch. 
0. 

.000083 
. 000200 
. 000167 
.  000167 
.000166 
.  000167 
.  000167 
.000166 
.000017 
.000033 
.000034 
.000033 
. 000033 
.000034 
.000033 
.000033 
.000034 
.000050 
.000050 
.000033 
.000033 
.  000034 
.000133 
.000467 
.000283 
.000600 
.000067 
.000900 
.001183 
.001800 
.001567 
.001730 
.001683 
.  091700 
.002067 
.001966 
.002134 
. 002166 
.002667 
.002067 
.  002700 
.  003050 
.  004583 
.004167 
.005033 
.006300 
.000667 
.021333 
.0350 


Permanent 

Mt. 


Sncoessive 
permanent 


Iiich. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000033 


.000150 


Inth. 


.000038 


.000117 


.002517 


Bemarka. 


Initial  load. 


Elaatio  limit. 


Ultimate  atrenffth. 
Load  at  time  oimptare. 


General  Bummary. 

Specific  gravity 7.8564 

Hardneaa 21,64 

Tensile  atreneth  per  sqaare  inch  of  original  section pounds..      101,200 

Slaatlclimtt  per  sqaare  inch  of  onginal section do....       54,000 

Elongation  per  inch  after  raptare inch..       0.1600 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001767 

Redaction  in  diameter  at  point  of  rapture do —  .124 

Redaction  in  area  after  rnptare,  per  centum  of  original  section 89. 2 

Position  of  rapture ".80  from  middle  of  stem 

Character  of  broken  surface fine  granular,- with  dull  center 

Elongation  of  inch  aeotions ".09,  ".17  (".33  fractured  section),  ".13,  ".12,  ".12 
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TESTS  OF  IBON  AKD   STEEL. 

No.  481. 
Tension  Test 


12BB11 


Marks  on  bar,     2 
Diameter,  ^'.564. 
Sectional  area,  .25  square  inch. 
Length,  C'. 


AppUed  loads. 

Elongation 
perlnch. 

Saccesaive 
alongation 
per  inch. 

Peimanent 
set. 

Sacoeaalve 
set 

TotaL 

Por  Bqaare 
inch. 

Pottndff. 
250 
1,250 
2,600 
8,750 
5^000 
6,260 
7,500 
8,760 
10,000 
10,250 
10.600 
10.750 
11,000 
11,250 
11,600 
11,780 
12,000 
12,250 
12,600 
12,750 
18,000 
13,250 
18,600 
18,750 
14,000 
14,250 
14,500 
14,750 
15,000 
16,500 
16.000 
16.600 
17,000 
17,600 
18,000 
18,500 
19,000 
19,600 
20,000 
20,600 
21,000 
21,600 
22,000 
22,600 
23,000 
28,600 
24,000 
24,500 
25,000 
26,500 
26,000 
26,100 
24,000 

Poundt. 

1.000 

6,000 

10,000 

15,000 

5;o.ooo 

25.000 
80,000 
85,000 
40,  000 
41.000 
42,000 
43. 000 
44.000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
61.000 
63,000 
63,0U0 
54,000 
65,000 
56,000 
67,000 
58,000 
69.000 
60,000 
62,000 
-  64.000 
66,000 
68.000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82.000 
84.000 
86,000 
88,000 
90,000 
92,000 
94.000 
96,000 
98,000 
100,000 
102,000 
104,000 
104,400 

Inch. 
0. 

.000067 
.000183 
.000360 
.000517 
.000700 
.000883 
.001083 
.001233 
^001283 
.001317 
.001333 
.001367 
.001400 
.001433 
.001467 
.  001517 
.001550 
.001600 
.001650 

.ooieai 

.001717 

.001783 

.001850 

.002033 

.002200 

.002517 

.002850 

.003517 

.004683 

.006200 

.007633 

.000250 

.010967 

.012550 

.014417 

.016167 

.018167 

.020167 

.022217 

.024117 

.026807 

.029583 

.082533 

.036500 

.039833 

.044000 

.040367 

.053833 

.067083 

.0917 

.1117 

0. 

.000067 
.000116 
.000167 
.000167 
,000183 
.000183 
.000200 
. 000150 
.000050 
.000084 
.000016 
. 000034 
.000033 
.  000038 
.000034 
.000050 
.  000033 
.00U050 
.000050 
.000033 
.000034 
.000066 
.000067 
.000183 
.000107 
.000317 
.000333 
.000667 
.001166 
.001617 
.001433 
.001617 
.001717 
.001583 
.00186/ 
.001750 
.00-2000 
.002000 
.002050 
.002200 
.002450 
.002716 
.002950 
.002967 
.003838 
.004667 
.005867 
.006466 
.011250 
.024617 
.0200 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

0. 

.000030 

.000050 

.060100 

.000030 

• 

.001467 

.001867 

I...:. ::::::: 

Ultimate  Btreneth. 
Load  at  time  ofrnpture. 

General  9ummary, 

Tensile  Btrength  per  sqoare  inch  of  orif;;inal  sftction .^ pounds. .      104, 400 

Elastic  limit  per  square  inch  of  original  section do 55, 000 

Elongation  per  inch  after  rapture inch..       0. 18SS 

Elongation  per  inch  under  strain  at  elastic  limit do 001850 

Redaction  in  diameter  at  point  of  rupture do .104 

Seduction  in  area  after  rupture,  per  centum  of  origimil  section 88.6 

Position  ofrnpture 1".60  fhnn  neck 

Character  of  broken  snrfare fine  granolar,  with  duU  center 

SUmgation  of  inch  sections ".12  (".27  fractured  section),  ".11,  ".11,  ".10,  ".09 


TESTS   OF   IRON    AND    STEEL. 
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No.  482. 

Tension  Test 
Marks  on  bar/2RB„ 

Diameter,  ''.5^4. 

Sectional  area,  .25  square  inch. 

Length,  6". 


Applied  loads. 


Total. 


Per  sqaaro 
inco. 


j  Poundi. 
!  250 
I  1.250 
2,500 
3.750 
5,000 
6,250 
7.500 
8,750 
10,000 
10,250 
10.500 
10,750 
11,000 
11.250 
11, 500 
11,750 
12, 000 
12,250 
12,500 
12,750 
13.  000 
13,250 
13.500 
13. 750 
14,000 
U,250 
14,500 
14,750 
15,000 
15.500 
16.000 
10,500 
17.000 
17,500 
18,000 
18,500 
19.000 
10,500 
20,000 
20,500 
24.000 
21,500 
2-2.000 
22,500 
23.000 
23,500 
24.000 
24,500 
23.000 
35,500 
23, 620 
23.500 


Pounds. 
1,000 
5^000 
10.000 
15,000 
20,000 
25,000 
30.000 
36,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
64,000 
55,000 
56,000 
57.000 
58,000 
60.000 
60,000 
62,000 
64,000 
66.000 
68,000 
70.000 
72,000 
74,000 
70.000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
00.000 
02,000 
04.000 
96^000 
96,000 
100,000 
102,000 
102,480 


EloncatioD 
per  iDch. 


I 


Sacceasive 
elongation 
per  Inch. 


Permanent 
set 


SacceesiTe  i 
permanent  > 


Bemarka. 


Inch. 

000100 
000267 
000433 
000600 
000750 
000917 
001083 
001250 
001267 
001300 
001333 
001367 
001400 
001450 
001483 
001517 
001550 
001600 
001633 
001700 
001733 
001850 
002033 
002833 
002533 
002933 
003467 
004200 
005588 
007233 
008900 
010417 
012167 
013967 
016083 
018167 
019633 
022000 
024500 
026750 
020250 


035833 


044033 

048833 

056083 

064500 

0900 

1150 


Inch. 
0. 

.000100 
.000167 
.000166 
.000107 
.000150 
.000167 
.000166 
.000167 
.000017 


.000034 
.000033 
.000050 
.000033 
.000034 
.000033 
.000050 
. 000033 
.00C067 
.000033 
.000117 
.000183 
.000300 
.000200 
.000400 
.000384 
.000733 
.001383 
.001650 
.001667 
.001517 
.001750 
.001800 
.002116 
.002084 
.001666 
.002167 
.002500 
.002250 
.002500 
.00:M)83 
.008500 
.003834 
.004366 
.004800 
.007250 
.008417 
.0255 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Ineh. 


I 


Initial  load. 


0. 

.000050 

.000267 

.002138 







EUstlo  limit. 


Ultimate  streiu^h. 
Load  at  time  ofraptare. 


General  summary . 

Tensile  atrength  per  aqaare  inob  of  original  section ^.poimds..  102,480 

Elastlo  limit  per  sqaare  inch  of  original  section • do  ...    53,000 

Elongation  per  incn  after  ruptare inch.      0  1450 

Elongation  per  inch  nnder  strain  at  clastic  limit » do 001733 

Redaction  in  diameter  at  point  of  rapture do  ...       .114 

Reduction  in  area  after  mp tare,  per  centum  of  original  section 36.4 

Position  of  rupture ".OOftoroneck 

Character  of  broken  sarfaco line  granular,  with  dull  center 

Elongation  of  inch  sections (".27  fhwtured  section),  ".16, 'Ml,  'Ml,  ".11,  ".U 

S.  Ex.  36 36 
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TESTS   OF   IRON   AKD    STEEL. 

No.  483. 

Tensian  Teat 


Marks  on  bar,  ^2^®" 
Diameter,  ''.564^. 
Sectional  area,  .25  square  inch. 
Length,  0". 


▲piilied  loads. 
Total. 


Poundt. 
250 
1,250 
2,500 
3,750 
5.000 
8. 250 
7.500 
8.750 
10,000 
10,  250 

10,  5U0 
10. 750 
11.000 

11.  230 
11,500 
11.  750 
12. 000 
12,250 
12,:i00 
12. 750 
13,000 
13,250 
i:i.  500 
13.750 
14,000 
14.250 
14.500 
14, 7o0 
I.-..  000 
15,500 
16.000 
10,  500 
17.0U0 
17,  500 
18,000 
le,  500 
IP.  000 
19,500 
20, 01)0 
20,  500 
21. 000 
21,500 
22.000 
22,500 
23. 000 
23.500 
24,  OUO 

24,  500 

25,  UOO 
25,  460 
23,500 


P«r  square 
Inon. 


Pounds, 
1,000 
5,000 
10,000 
15, 000 
20,000 
25,000 
30,000 
85, 000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
40.000 
60,000 
51,000 
52,000 
63,000 
54,000 
55,000 
66,000 
57,000 
68.000 
59,000 
00.000 
62,000 
64.000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
02,000 
94,000 
96,000 
98,000 
100,000 
101, 840 


EloDffatloxi 
per  inch. 


Ineh. 
0. 

.000133 
.000300 
.000467 
.000017 
.000783 


.001100 
.  001250 
.001267 
.001300 
.001383 
.001367 
.001400 
.001467 
.001500 
.001533 
.001567 
.001600 
.001633 
.  001700 
.001717 
. 001817 
.002017 
.00.217 
.002700 
.002067 
.003700 
.004760 
.005838 
.007500 
.009000 
.  010917 
.012838 
.  0144^7 
.016338 
.018338 
.O2020O 
.022583 
.025000 
.027417 
.030367 
.033260 


.041000 
.046167 
.052167 
.060700 
.072500 
.1138 


Saccesslve 
eloDffation 
perlnch. 


Inch. 
0. 

.000133 
.000167 
.000167 
.000150 
.000116 
.000150 
.000167 
.000150 
.000017 
.000038 
.000033 
.000034 
.000033 
.000067 
.000083 
.000033 
.000084 
.000038 
.000088 
.000067 
.000017 
.000100 
.000200 
.000200 
.000483 
.000267 
.000788 
.001050 
.001083 
.001667 
.001600 
. 001917 
.  001916 
.  001634 
.001866 
.002000 
.001917 
.002888 
.002417 
.002417 
.002950 
.002883 
.003583 
.004167 
.005167 
.006000 
.008538 
.011800 
.0408 


Permaneut 

89t. 


Ineh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000083 


.000217 


Sacoessive 
permanent 


Inch, 


.000038 


.000184 


.002416 


Remarks. 


Initlall 


Elastic  Un. 


Ultimate  atrensth. 
Load  at  time  of  rupture. 


General  Bumnuiry, 


Tensile  strength  per  square  Inch  of  oririnal  section pounds.. 

Elastic  limit  per  square  inch  of  original  section I'C" 

Slongation  per  inch  after  rupture incvli.. 

Elongation  per  inch  under  strain  at  elastic  limit do  — 

Beduction  in  diameter  at  point  of  rupture do  — 

Bednction  in  area  after  rupture,  per  centum  of  original  section i;.*:;-^:  ,_ 

Position  of  rupture W " ' l^li^/^^  ^^}t 

Character  of  broken  surface :-"-*°« 'f™^^^;«^>K*«",S*«*5J 

Elongation  of  inch  sections (".23  fractured  section),  ".19,  ".18,  ".18,  ".12,  ".09 


101,840 
58,000 
0.1488 
001717 
.114 
4 


TESTS    OF   IRON   AND   STEEL. 


563 


Xo.  548. 
Marks/- ^5»"^ 
Diameter,  ".564. 
Sectioual  area,  .25  square  iuch. 
Length,  6". 


▲ppliedloadtf. 

Elonntion 
per  inch. 

SncceflftivA 

SacceMive 

permanent 

set 

Bemarks. 

ToUL 

Per  square 
luck 

elongation   '^^^^^^^ 
per  inch.          ~^ 

Poundt. 

250 

1,2:>0 

2,600 

3,750 

5,000 

6.2o0 

7,500 

8. 750 

10. 000 

10, 250 

10.500 

10,750 

11,000 

11.250 

Poundt. 
1,000 
5,000 
10,000 
16.000 
20,000 
2.5. 000 
30.  OUO 
35.000 
40,000 
41.000 
42. 000 
43,000 
44. 000 
45  000 

Inch. 
0. 

.000117 
.000283 
.000167 
.000650 
.000833 
.OOIOJO 
.001183 
.001383 
.001417 
.001407 
.001517 
.001550 
.001600 
.001683 
.001700 
.  001733 
.  001767 
.001800 
.001667 
.001900 
.  0un33 
.001967 
.002038 
.002100 
. 002133 
.002188 
.002367 
.002688 
.003467 
.004067 
.006688 
.007807 
.009607 
.011088 
.012667 
.014883 
.016500 
.018417 
.021388 
.022000 
.024607 
.016867 
.029017 
.031667 
.086088 
.038883 
.042860 
.047780 
.054S33 
.0688 
.0833 
.1100 

Inch. 
0. 

.000117 
.t)0Jl66 
.000184 
.0i)0183 
.000163 
.000167 
.000183 
.  1500200 
.000034 

Ineh.' 
0. 
0- 
0. 

0.     ' 
0. 
0. 
0. 
0. 
0. 

IneJL 
0. 

Initialload.  . 

• 

Tensile  strength. 
Load  at  time  of  raptore. 

.000050 
.000050 
. 000033 



1 _.- 

.000J50 

.000033 

.000067 

.0000^3 

.000034 

.000033 

.000067 

.00OOJ3 

.0J0033 

.000034 

.000066 

.000067 

.000033 

.000050 

.000184 

.000316 

.000784 

.001500 

.  001716 

.001184 

.001800 

.001416 

.001584 

.0021U6 

.001667 

.001917 

.002916 

.000667 

.002067 

.002200 

.002150 

.002650 

.003416 

.003250 

.004617 

.004900 

. 007083 

.013467 

.0150 

.0267 

0. 

11, 50O             40  000 

11,  750 
12,000 
12.250 
12, 500 
lJ,7."iO 
13.000 
1.1, 2:0 
1H,500 
U,750 

47.000 
48,000 
40.000 
50,000 
51,000 
52,000 
5],  000 
5*.  000 
55  000 

0. 

1  

1 

0. 

11,000            56,000 
14, 250             57  000 

14,600 
14,750 
15,000 
15.500 
1U.O0O 
16,500 
17,000 
17,600 
18.000 
18.500 
10,000 
19,500 
20.000 
20,500 
21,000 
21,500 
22,000 
22.500 
23,000 
2i,500 
24,000 
24,500 
25,000 
25,600 
26.000 
26,500 
26,750 
24,200 

58.000 
50.000 
60,000 
02.000 
64,000 
66,000 
68.000 
70.000 
72,000 
74,000 
76,000 
78.000 
80,000 
81,000 
84.000 
86.000 
88,000 
90,000 
92,000 
HOOO 
96,000 
08^000 
100.000 
102.000 
104,000 
106,000 
107, 000 

.000817 

.000317 



General  eummary. 

Tensile  strength  per  square  inch  of  oriflrinal  section pounds..    107.000 

EhisUc  limit  per  Muare  inch  of  original  section do 58,000 

Elongation  per  inch  after  rupture  inch..      0  1483 

Elongation  perlnch  under  strain  at  elastic  limit do 0021fQ 

Kednotion  in  diameter  at  point  of  rupture do 104 

Bednction  in  area  after  rupture,  per  centum  of  original  section 33.  S 

Position  of  rupture 2"  from  neck 

Character  of  broken  suiface  ....'. fine  granidar,  with  dull  center 

Elongation  of  inch  sections 'Ml,  ".27*,  ".15,  ".13,  ".12,  ".11 
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TESTS   OP   IRON   AND    STEEL. 


Marks,  "V"^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  iuch. 

Length,  6''. 


No.  549. 


AppUed  loads. 

SlonffAtinn 

Saccessive 
elon^tion 
perlnoli. 

Pemument 
set. 

Succossive 

Total. 

PerMoaro 

per  inch. 

perniaoont 
set.        j 

! 

Pounds. 
250 
1.2.'jO 
2,600 
3,750 
6,000 
6,2.>0 
7,500 
8.750 
10.000 
10. 250 
10,600 
10,750 
11,000 
11.250 

ii.r.oo 

11,750 
UOOO 
12,  250 
12,500 
12.750 
13.000 
13.250 
13,500 
13. 750 
14. 000 
14.250 
11,500 

Pounds. 
1,000 
6,000 
10,000 
16,000 
20.000 
25. 000 
30.000 
35. 000 
40,000 
41, 000 
42,000 
43,000 
44,000 
45.000 
46, 000 
47,000 
48.000 
49.000 
60,000 
61.000 
52,000 
63.000 
64,000 
66.000 
66.000 
67,000 
68.000 

Inch. 
0. 
.000117 
.000283 
.000450 
.000033 
.000800 
.001017 
.001200 
.001383 
.001117 
.001467 
.001500 
.001533 
.001583 
.  qOIGoO 
.001083 
.001717 
.001750 
.001783 
.001850 
.001883 
.001933 
.001907 
.002017 
.002007 
.002117 
.002200 
.002383 
.002783 
.003200 
.003800 
.004533 
.005583 
.006300 
.007217 
.007783 
.008733 
.009383 
.010483 
.012300 
.014000 
.016067 
.017650 
.  019467 
.020917 
.023750 
.025867 
.028000 
.  030017 
.034538 
.038000 
.042167 
.047250 
.054000 
.0607 
.0800 
.1133 

Inch, 
0. 

.000117 
.000166 
. 000167 
.000183 
.000167 
. 000217 
.000183 
.000183 
.000034 
.000050 
.000033 
.000033 
.000050 
.0O0OU7 
.000033 
.000034 
.000033 
.000033 
.  000067 
. 000033 
.000050 
.000034 
. 000050 
.000050 
.000050 
.000083 
.000183 
.000400 
.000417 
.000000 
.0007.33 
.001050 
.000717 
.000017 
.  000566 
.000950 
.000650 
.001100 
.001817 
.001700 
.002067 
.001483 
.001017 
.001450 
.002833 
.002117 
.  002133 
.002917 
.003616 
.003467 
.004167 
.005083 
.  006760 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch.      1 
0. 

, 



1 

1 

1 

0. 

1 

0. 

0. 

::::::::::::!.::;::::;::  1 

1     '■•"_•] 

14,7:0    1        66,000 
15.000            60.000 
15.250    1        61.000 
15,500    1        62.000 
16.750            63. 00* 
16, 000            64. 000 
16. 250            65, 000 
10. 500            60, 000 
10.750            67.000 
17.000    1        68.000 
17,J50    1        60.000 
17,500    ,        70,000 
18,000    I        72,000 
1H.500    1        74,000 
10.000            76,0'JO 

"*'.' 606456" 

........ 

".006456" 

• 

10, 500 
•20,000 
20,500 
21,000 
21,500 
22, 000 
22,500 

23.  oao 

23.500 
24,000 
24,500 
25.000 
25.  iiOO 
20.000 
26.500 
24,000 

78.000 

80,000 

82,000 

84,000 

o«  noo 

88,000 

90.000 

92,000 

94,000 

90,000 

9i<,000 

100,000 

102,000 

104,000 

106,000 

.0127 
.0133 
.0333 

1 



1 

;  Initialload. 


Elastic  limit. 


Tonsile  streDfi^li.  I 

Load  at  time  of  rupture,  j 


106,000 
57, 000 
0.1583 


General  summary. 

Tensile  strength  per  square  inch  of  original  section ijounda 

LlOAti'.:  limit  per  square  inch  of  original  section do 

Elongation  poriuohafter  rupture inch" 

Eionpatiuu  per  inch  under  strain  at  elastic  limit V^\["'.V^V'"l do    "      002117 

Reduction  in  diameter  at  point  of  rupture do"'  loi 

Redupt  ion  in  area  after  ruptnre,  per  centum  of  original' section' " '. aa.  6 

Position  of  rupture  *  'iV  7n'f^«..,  J^v 

rimractor  of  broken  surface fl«;*^"*\VI'ViT  "*^^ 

vUntr^tinn  *%f  \nf,h  uZ^f^^ flue  grauuiar.  dull  renter 

if.iongAUoo  oiincnaectiona ....".09,  ".s5*,  ".11,  ".16  ".17  "13 


TESTS    OF    IRON   AND   STEEL. 

No.  440. 

Compression  Test 
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Marks  ou  bar,  i2Rb,.o 
Length,  12". 
Diametl^r,  l'M29. 
Sectional  area,  1  square  inch. 


Applied  h>nda. 


Total. 


I  Comprea- 

"  sion  per 

Per  nquaro  l°cL. 

JDCU. 


Pattntlt. 
1,01)U 
5, 000 
10.  OiiO 
15,000 
20.  OOJ 
•J.'i,  000 
3«»,  COJ 
3."),  «'00 
40, 000 
41.000 
42.  COO 
43, 000 
44. 000 
4ri.  OOO 
4fi.  OOO 

47,  (JOO 

48.  000 
49,000 

50.  0''0 

51,  000 

52.  OvO 

53,  000 
54,000 
63,000 
54>.  000 
57,  (JOO 
58. 000 

ri9. 000 

60,000 


61,000 
62. 000 

6:),  000 

63.200 


PoitndM. 
1,000 
5.000 
10,000 
15.  000 
20,  000 
25.  000 
30,  uOO 

:r.,  000 

40.000 
41. two 
42.  GOO 
43, 000 
44.000 
45, 000 
46, 000 
47,000 
48.000 
49,000 

50.  Oc;0 

51,  000 
52. 000 
53,  COO 
54. 000 
55,000 
50. 000 
67,  000 
5X.  000 
59, 000 
60,000 


61.000 
62,000 
6:1,000 
63,200 


Inch. 
0. 

.000150 
.  000310 
.000450 
.000630 
.  00080t» 
. 0U0970 
.001120 
. 001290 
.001320 
. 001370 
.001100 
.001430 
.001470 
.  001510 
.  001530 
.  001570 
.001610 
.001600 
.001710 
.001750 
.001810 
.001870 
.002030 
.002320 
.002710 
. 003350 
.004280 
.006250 


SnccMsiTe  j 
compres-  Permanent 


sion  nor 
Incn. 


jiet 


SacoeMive 

permanent 

set. 


Berowks. 


Inch. 
0. 

.000150 
.000160 
.000140 
.000180 
. 000170 
.000170 
.000150 
. 000170 
.  000030 
.000030 
.  000030 
.000030 
.000040 
.000040 
.000020 
.000040 
.000040 
.000050 
.  000050 
.000040 
.000000 
.000060 
.OOOIGO 
.000200 
. 000390 
.000640 
.000930 
.001970 


Inch. 
0. 
.000040 
.000040 
.  OO'KMO 
.000040 
.  000040 
.  000050 
.  000060 


Inch. 
0. 

.  000040 
0. 
0. 
0. 
0. 

.000010 

.000010 
0. 


.000060 


.000090  I   .000030 


.000280    .00.190 


I      .  004000  .  003720 

I  ,  Deflection 

chord  10" 

! '      .15 

, I      .17 


I 


Initialload. 


Elastic  limit 


Ultimate  strengtli. 


General  aummary. 

Elas'ic  limit  per  square  inch  of  orij!:ina1  section pounds..       54,000 

Compression  periuch  umlor  stress  at  elastic  limit inch..    0.001879 

IJItimato  strength  per  square  inch  of  original  section pounds . .       63;|200 

Manner  of  failure  ■ triple  fleznra 

Bent  90O,  when  the  bar  fractured,  beginning  at  a  small  defect  ''.05 
diameter  on  the  tension  side,  J''  at  one  side  of  the  middle  of  the  bend* 
Appearance  granular,  radiating  from  the  defective  spot. 


566  TESTS  OF  IRON  AND  STEEL. 

No.  446, 

Compression  Test 

Marks  on  bar,  ^^  ^^»»  ^ 

Length,  3''.51. 

Diameter,  ''.362. 

Sectional  area,  1.03  square  inches. 

Ultimate  strength,  7,050  ponnds=68,450  pounds  per  square  inch. 

Failed  by  triple  flexure. 

Bent  1560  when  fracture  occurred.    Appearance,  fine  granular. 


6f 


J7o 


SEx36  491 


TESTS    OP   IRON    AND   STEEL. 
No.  4C4. 


507 


Tenitian  Te$U 
Marks  on  bar,  ^^  f  ®* 
Diameter,  ''.504. 
Sectional  area,  .25  square  inch. 
Length,  6''. 


Applied  loada. 


T»UL     ^"^^ 


Pcundt, 
250 
1,250 
2,600 
H,750 
5,000 
6»250 
7,500 
8,750 
10,000 
10,250 
1U,600 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12, 500 
12,750 
13. 000 
13,250 
13,500 
13,750 
14,000 
14, 250 
14,500 
14,750 
15,000 
15,500 
10,000 
18,500 
17,000 
17,500 
18,000 
18,500 
19,000 
10,500 
20,000 
20,500 
23,000 
21.500 
22.000 
22.500 
23.000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26.080 
23,  500 


Pwmdt. 
1,000 
5^000 
10,000 
15,000 
20,000 
25, 000 
30,000 
35,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,  COO 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100.000 
102,000 
104,000 
101.820 


Inch. 
0. 

.000067 
.000233 
.000400 
.000567 
.000700 
.000867 
.001067 
.001233 
.001267 
.001283 
.001317 
. 00135U 
.  0018K3 
.001400 
.  001450 
.  001483 
. 001517 
.001550 
.  00161)0 
.  001050 
.001700 
. 001750 
.001838 


.004083 
.004667 
.005467 
.006633 
.008000 
.009667 
.011200 
.012883 
.014500 
.  0161617 
.018000 


.021867 
.024000 


.029167 
.031833 
.034667 


.042167 

.047167 

.053167 

.060833 

.0761 

.0933 

.1150 


Inch. 

0. 

.000067 
.000166 
.000167 
.  000167 
.000183 
. 000167 
. 000200 
.000166 
.000084 
.000016 
.000034 
.000033 
.000033 
.000017 
.000050 
.000033 
.000034 
.  000033 
.  000030 
.  000050 
.  000050 
.U00050 
.000083 
.000967 
.000833 
.000450 
.000584 
.000800 
.001166 
.001367 
.001667 
.001533 
.001633 
.001667 
.001667 


Initial  load. 


.001833 
.002034 
.  002183 


.002834 
.002666 
.002834 


.003834 

.005000 

.006000 

.007660 

.  015857 

.0166 

.0217 


.000100 


.  000100 


£IaBtio  limit. 


Ultimate  strength. 
Load  at  time  of  mptore. 


General  eummary. 
Specific  gravity 7^5|J 


Spt 
Ba 


ardiiesti 


Tenrtilo  Rtrentrth  per  sqnare  inch  of  original  section pounds. - 

Elastic  limit  per  square  inch  of  original  section t     C" 

EloDfiratloD  per  inch  after  mpture Inch.- 

Elonjsatioti  per  inch  under  strain  at  elastio  limit do  — 

Reduction  in  diameter  at  point  of  mptore do 

Red  notion  In  area  after  m  pture,  per  centum  of  original  section •  •  - - 

Position  of  rupture - ...'';  80  from  neck 

Chumcter  of  brolcen  surface ....  Ane  granular  with  dull  center 

Elongation  of  inch  sections (".28  fractured  section), ".  14, ".  12, ".  10,  ".  10.  ".00 


104, 820 
54.V00 
0.1383 
.001750 
.114 
36.4 


5^8 


TESTS   OF   IRON   AND   STEEL. 

No.  465. 

Tension  Test 


Marks  on  bar,  *^^^* 
Diameter,  '*ML 
Sectional  area,  .25  square  inch. 
Length,  6''. 


Applied  loads. 


Total 


-. ElonisatioD 

I  Per  square!  P*' >°«*»- 
I      inch. 


PoundM. 
250 
1,250 
2, 500 
3,750 
5,000 
0.250 
7.500 
8.750 
10,  OitO 
10,550 
10.  500 
10, 750 
11,000 
11.250 
11,500 
11,750 
12,000 
12, 250 
lAJWO 
IJ.  7.J0 
I'Jt,  000 

13.  250 
ri.500 
13, 750 
14, 000 
14,250 

14,  500 
14,750 
15,000 
V\  ,'iOO 
10,000 
10,500 
17,000 
J7,500 
18.000 
18.500 
19,000 
10,500 
20, 000 
20,500 
21.000 

21,  500 
22.000 

22,  500 
23,000 
23.500 
24,000 
24,500 
25,000 
25,500 
26,000 
24,000 


Pounds. 
1,000 
5,000 
10,000 
15, 000 
20,000 
25,000 
80,  0(H) 
35,000 
40, 000 
41.000 
42,000 
43.000 
44.000 
45.000 
46,000 
47,000 
48.000 
49.000 
50,000 
51,000 
62,(00 
53,000 
64,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,*000 
62,000 
64,000 
66.000 
68,000 
70.000 
72,000 
74,000 
70.000 
78,000 
80.000 
82,000 
81.000 
86,000 
88,000 
90,000 
92,000 
94,000 
90,000 
98,000 
100.000 
102,000 
104,000 


Inch. 

0. 

.000100 
.000267 
.  0C0438 
.000583 
.  000750 
.  000917 
.001083 
.  001267 
.001283 
.001300 
. 001333 
.  001388 
.001417 
.001450 
.0014^3 
.001583 
.001567 
.  001617 
.001650 
.001688 
.001717 

'.  001800 
.002083 
.002833 


.004750 

.005338 

.006017 

.007017 

.008600 

.010000 

.011500 

.013000 

.014667 

.010667 

.018300 

.020167 

.021917 

.  024133 

.026388 

.020000 

.082838 

. 035167 

.  038167 

.041833 

. 046333 

.051833 

.0617 

.0783 

.1050 


Sncccsiiive 
elon;ratioD 
per  inch. 


Inch. 

0. 

.  000100 
.  000167 
.  000166 
.000150 
.000107 
. 000167 
.000166 
.000184 
.000016 
.C00017 
.000033 
.000050 
.000034 
.000083 


.000050 
.000034 
.000050 
.000038 
.000033 
. 000034 
.000083 
.000283 
.000750 
.001100 
.000817 
.000583 
.000684 
.001000 
.001488 
.001500 
.001500 
.001500 
.001067 


.001038 
.001867 
.001750 
.002216 


.002667 


.002834 
.003000 


.004500 

.005500 

.000867 

.0116 

.0817 


Permanent 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
U. 


.000017 


.000367 


.003800 


Socoeaaiye 

permanent 

set. 


Inch. 


.000017 


.00C35O 


.006483 


fieu.arlc8. 


Initial  load. 


Elastic  limit. 


IJltimato  strength. 
Load  at  time  of  mpture. 


General  summary. 

Tensile  strength  per  aqaare  inch  of  original  section pounds..  1(4,000 

Elastic  limit  per  square  inch  of  original  section do —    53.000 

Elongation  per  inca  after  rupture ^. inch..    0.1267 

Elongation  per  inch  under  strain  at  elastic  limit do 001717 

Reduction  in  diameter  at  point  of  mpture do 114 

Re<luction  in  area  after  rupture,  per  centum  of  original  section ^0. 4 

Position  of  rupture  ..  1 ".80  from  neck 

Character  of  broken  surface Ane  granular,  with  dull  center 

Elongation  of  inch  sections (".25  ftvotnred  seoUon),  ".13,  ".11,  ".10,  ".09.  ".08 


TESTS   OF   IRON    AND   STBEL. 

No.  4G6. 

Tetmon  Teat. 


5^9 


12  RBs 


Marks  on  bar,      3 

Diameter,  ".564. 

Sectional  area,  .25  square  inches. 

Length,  6". 


Applied  load  A. 


Elongation  ^?*'®*'*!!^® !  Permanent 
«cr  Inch      elonjeation  ^'^^^^^^^ 


PeTHouaro    P^'*-**'     'peTfnch: 
Inefi.  .  I 


I 


Found*. 

250 

1,:j30 

2.500 

8,  T.'jO 

5.000 

G,2j0 

7, 500 

8,750 

10.000 

10, 250 

10. 500 

10,750 

ll.OtiO 

11,250 

11.500 

11.750 

12.000 

12.  -JSO 

12,  .500 
12.75<» 
13,000 
13, 2:^ 

13,  5C0 

13. 7:.o 

14,  to:j 
14. 2:.0 
14. 54)0 
14. 750 

15,  (».:0 
l-S  ,'iOO 
10.000 

16,  500 
17,000 

17,  .^iOO 
18,000 

18,  500 
10,000 
19,:-00 
20,000 
20.  ,-00 
21,000 
21,500 
22. 000 
22,  :.oo 
23.000 

23.roo 

24.000 
24  500 
25. 000 
25.  500 
20,000 
26, 500 
2«,  600 
24,800 


Poitnds. 
1,0  0 
5,  000 
10.000 
15,(00 
20. 000 
25. 000 
30,  000 

;i5. 000 

40.000 
41.01)0 
42.  000 
4:1,  000 
44, 000 
4.5,  (KM) 
4(1 00) » 
47.000 
48,  UOv) 
4I«.  OHO 
50.  000 
51,0tK) 
5j,  000 
fi*«.  DlH/ 
51,0.0 
.v.,  0  )ii 
50, 00  • 
27. 000 
.58,  OllO 
50,  OCO 
03.000 
6  J.  000 
04.000 
00. 000 
68,000 
70,000 
72, 000 
74,000 
70,000 
7H,000 
80.000 
8?,  000 
>''4,000 
80,000 
88.000 
00,000 
02,000 
04,000 
06.000 
08.000 
100,000 
102,000 
101,000 
106,000 
106,760 


Inch. 

0. 

.000083 
.  000:33 

.  (jO;M0O 
.  00u:.(i7 

.000717 

.ooonoo 

.001007 

.00rj33 

.001250 

.0OIJ83 

.00*317 

.001333 

.001383 

.00 '433 

.001483 

.  001.500 

.  001533 

.  001. '>83 

.001650 

.001683 

.  001733 

.001600 

.  002117 

.002883 

.003317 

.  003881 

.004417 

. 005117 

.006107 

.  007:.00 

. 0088^3 

.010500 

.011833 

.013500 

.015500 

.017'67 

.018700 

.020167 

.022167 

.  024000 

.  020500 

.029167 

.  031333 

.  034333 

.  037500 

.041107 

.040167 

.  051.500 

.0600 

.0733 

.0033 

.1217 


Inch, 
0. 

.000083 
.000150 
.000167 
.000167 
.000150 
.  0001&3 
.000107 
.000106 
.000017  ' 
.0000.'J3  ! 
.000034  ! 
.000016  i 
.000050 
.000050  I 
.0000.50  I 
.000017  [ 
.000033  ' 
.000050  • 
.000067  I 
.000038  I 
.  000050 
.000067 
.  000317 
.  000766 
.000434 
.000566 
.  000534 
.000700 
.001050 
.001333 
.001333 
.001667 
.001333 
.  001067 
.OOiOOO 
.001667 
.001667 
.001407 
.002000 
.001833 
.  002500 
.002667 
.  002166 
.00:1000 
.003167 
.003  67 
.005000 
.005333 
.0085 
.0133 
.0200 
.0284 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000317 


.  302917 


.000817 


.002600 


Ekwtfo  limit. 


Ultimato  strength. 
Load  at  time  of  raptnre. 


General  Summary. 

Tensile  strength  per  sqoare  inch  of  original  section pounds . .      106, 760 

Elaftttclimit  per  sooaro  inch  of  original  section do...        64,000 

Elongation  per  inch  after  rupture inch..        0.1400 

Elongation  per  inch  under  strain  at  elastic  limit *lo 001800 

Bednction  in  diameter  at  point  of  rupture do .104 

Bednction  in  area  after  rupture,  per  centnm  of  original  section '. 33. 5 

Poeltion  of  rupture 1".  50  ftjom  neck 

Character  of  brolcen  surface fine  granular,  with  dull  center 

Elongation  of  inch  seoUons ".12,  ".28.  ".12,  ".  11, 'Ml,  ".  I. 
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TESTS   OF    IRON   AND    STEEL. 

:No.   467. 

Tension  Test 


12BB. 


Marks  on  bar,      4 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Length  6". 


Applied  loads. 

Elonfcation 
per  inch. 

Sacccssivo 
elongation 
per  inch. 

Saccessire 

Remarks. 

Toua. 

Peroquare 
inch. 

^®™^®°*  permanent 
set. 

1 

Pounds. 

250 

1.250 

2,500 

8,750 

6,000 

6,250 

7,500 

8,750 

10,000 

10,250 

10,500 

10, 750 

11,000 

11,250 

11.500 

11,750 

12,000 

12.250 

12,500 

12,750 

13, 000 

13,250 

13,  .500 

13,750 

14, 000 

14,250 

14,500 

14,750 

15,  000 

15,  500 

10,000 

16,500 

17,000 

17.500 

18,000 

18,  500 

19,  000 
19,  500 
20,000 
20,500 
21,000 
21,500 
22,000 
22. 5C0 
23,000 
23,500 
24, 000 
24,  £00 
25. 000 
25. 500 
26,000 
26,320 
24,200 

Pound*. 
1,000 
6,000 
10,000 
15,000 
20, 000 
25, 000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,  000 
48,000 
49,000 
60,000 
51,000 
52,000 
.53, 000 
54,000 
65,000 
56,000 
57,000 
58,  000 
59.000 
60.000 
02,  000 
64, 000 
66,000 
66,000 
70,000 
72,000 
74,000 
76, 000 
78,000 
80,000 
82.000 
84,000 
86,000 
88.000 
90,000 
02,000 
04,000 
06,000 
08,000 
100, 000 
102, 000 

104,  000 

105,  280 

Inek. 
0. 

.000083 
.000250 
.000400 
.000.567 
.  000717 
.000900 
.001067 
.001233 
.001267 
.001300 
.001838 
.001367 
.001400 
.  001433 
.  001467 
.001500 
.  001588 
.  001600 
.001633 
.00J667 
.  001783 
.001083 
.002133 
.  002933 
.003.333 
.  004033 
.  004500 
. 005250 
.0063.33 
. 007833 
.  009.333 
.011000 
.013000 
.014,333 
.  01.5667 
.  017500 
.010333 
.021167 
. 023333 
.025667 
.028107 
.030667 
.  032000 
.037000 
.  041000 
.  045000 
.  050833 
.  057333 
.069167 
.0867 
.1267 

Inch. 
0. 

.000088 
.000107 
.000150 
.000167 
. 000150 
.  000183 
.000167 
.  000166 
.000034 
.000033 
.000033 
.000084 
.000033 
.000033 
.000034 
.000033 
.000033 
.  00(;067 
.000033 
.  0000.34 
. 000116 
.000100 
. 000450 
.  000500 
.000400 
. 000700 
. 000467 
.000750 
.  001083 
.001500 
.001.500 
. 001667 
. 002000 
.001333 
.  001334 
.001833 
.001833 
.  0018:)4 
. 002166 
.002334 
.002500 
. 002500 
.001333 
.  005000 
.004000 
.004000 
.005833 
.006500 
.011834 
.  017533 
.0400 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ireh. 
0. 

Initial  load. 
Elastic  limit 

1 

1 

0. 

"0.' 

1 

1 

.000600 

.000600 

1 

.008050    ,      .002450 

..........  1 ...... ...... 

i 

> 







----- 

Ultimate  strenfcth. 
Load  at  time  of  rupture. 



1 

General  summary. 


Tensile  strehgth  per  square  inch  of  original  section pounds.. 

Elastic  limit  per  snuaro  iuch  of  original  section do 

Elongation  per  inch  after  rupture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do 

Reduction  iti  diameter  at  point  of  rupture do 

Reduction  in  area  after  rupture,  per  centum  of  original  section do 

Position  of  rupture r'.60  fh>m  neck 

Character  of  broken  surface flnegranolar.  with  dull  center 

Elongation  of  inch  sections ".11  (".  30  fractured  section),  ".14,  ".11,  ".10,  ".10 


105, 2tO 

52,000 

0. 1433 

.001067 

.114 

86.4 


TESTS   OP   IRON   AND   STEEL. 
No.  550. 
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Marks  on  bar,  ^^Y*^ 
Diameter,  ".564. 
Sectional  area,  .'25  square  inch. 
Length,  6". 


Applied  loatls. 

ElonRfttion 
per  iuch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

sot. 

Remarks. 

Total. 

Peramiare 
inch. 

Pounds. 
2:.0 
1,2.-0 
2.500 
3,7.0 
5,000 

Poundi. 
1,000 
.  5.O00 
10,000 
1.-1,000 
20.000 
25.000 
30,000 
35,000 
40.  000 
41,000 
42,000 
43, 000 
44,000 
4."),  000 
46.000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
5.}.  000 
M.OOO 
55,000 
5<5.000 
57. 000 
5H,000 
51>,000 
CO,  000 
02, 000 
61,000 
06. 000 
08. 000 
70,000 
72.000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92.000 
04,000 
96.000 
08.000 
100,000 
100.160 

Inch. 
0. 

.000117 
.000307 
.000533 
.000700 
.000917 
.001100 
.00128:1 
.  00148:1 
.001517 
.  001.^67 
.001600 
.001033 
.001683 
.  00173  J 
.  001767 
.001817 
.001850 
.001883 
.  OOlOriO 
.  00.050 
.  002l'33 
.00:067 
.  003200 
.  003*^83 
.004367 
.  00:>033 
.  005917 
.006917 
.008183 
.  00U833 
.011517 
.013200 
.  014933 
.016717 
.018917 
. 020833 
.  023167 
.025500 
.028083 
.  030700 
.  033833 
.  036050 
.  041250 
.045883 
.054333 
.0600 
.0717 
.0883 
.1117 

iMh, 

0. 

.000117 
.000250 
.000166 
.000107 
.000217 
.000183 
.000183 
.000200 
.000034 
.  0000.)0 
.000033 
.000033 
.0000.>0 
.000050 
.000034 
.000050 
,000033 
.000033 
.000067 
.000100 
.000183 
.000434 
.000533 
.000683 
.  0004K4 
.000069 
.000884 
.001000 
.001266 
.001650 
.001684 
.001683 
.  001733 
.001784 
.  002200 
.001016 
.002334 
.002333 
.002583 
.002617 
.003133 
.  003117 
.004300 
.004633 
.008450 
.005667 
.0117 
.0166 
.0234 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

luitialload. 
Elastic  limit. 

6.250 
7,  f:00 

1     8, 7.';o 

1     10.000 

1     10. 250 

1     10, 500 
10, 750 

11,000 
11,250 
11,500 

ii.7:.o 

12,000 
12. 2:.o 
12,f.00 
12.  750 
13,000 
1:J.  250 

0. 

0. 

:::::::::::!      - 

13.500 
1.1.750 
14,000 
14.2*0 

"V600033' 

'.000033' 

14.500 

14, 7.-»0 
15.000 

15  r>oo 

"".mm" 

'"".*0032i7" 

10  000 

, 

i(i..5ao 

17,000 

17.  500 
18,000 
18,500 
19,000 
19,500 
20.000 
20.500 
21,000 
21,500 
2>,000 
22.500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,040 
22,000 

1 

Tensile  strength. 
Load  at  time  of  rnptnre. 

1 

General  nummary. 

Tensile  strength  per  square  inch  of  original  seotion pounds..    100.160 

Elastic  limit  per  sauare  inch  of  original  section do 51,000 

Elongation  per  inch  after  rapture inch..      0. 1383 

Elongation  per  inch  under  strain  at  elastic  Urait do....    .001950 

Keduction  in  diameter  at  point  of  rapture do 124 

Beduction  in  area  after  rupt  are,  per  oentnm  of  original  section 39.2 

Position  of  rupture 1"  from  middle  of  Rt«m 

Character  of  broken  sarfaco granular,  dull  center 

Elongation  of  inch  sections «  12,  ".21,  ".26*,  ".10,  ".08  ".06 
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TESTS   OF   IRON   AND    STEEL. 


No.  551. 


Marks,  ^2KBxo 

Diaraeter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Length,  G". 


elongation    ^^^'Ti?"*"^  permanent 
per  inch.  set. 


l^emarlcs. 


Pound*. 

2.-.0 

1,250 

2,500 

.1.750 

5, 000 

0,250 

7,500 

8.750 

10,000 

10.250 

10,500 

10,750 

11,000 

m,2:o 

11.500 

11, 7r.o 

12,000 
12, 250 
12,500 
]2,7r.0 

ri.ooo 

13,2?.0 
l.i.  500 
13. 750 
14,000 
H,  1'50 
14.500 
14. 750 
i:>,000 
1.-.,  500 
10.000 
H$,500 
17.000 
17.500 
18.000 
18.  500 
lU.OOO 
111.  .00 
20.000 
•JO,  500 
21,000 

2i.:.oo 

22. 000 

22.  500 

2:i.  000 
•a.  500 

24.  000 

24,  500 

25.  000 
2  .,  500 
20,000 
2«.  280 

23,  WW 


Pounds. 
1,000 
5,000 
10.000 
15,000 
20,  000 
25, 000 

:{0,ooo 

35, 000 
40,  000 
4I.0O0 
42,000 
43.000 

44.  000 

45,  000 
40.000 
47,000 
48,000 
4U.  000 
50.000 
51,000 
52.  000 
53,000 
.'>4,000 
55,000 
50,000 
57,000 
5^,000 
5!),  000 
00,000 
02,000 
64.000 
00,000 
08.000 
70,000 
72,000 
74,000 
70,000 
78,000 
80,000 
82,000 
84,000 
80,000 
88,000 
90,000 
92,  000 
04,000 
96,000 
98,000 

100.000 
102.000 
104,000 
105,  IJO 


Inch. 
0. 

.000007 
.000300 
.000183 
.000683 
.000850 
.001083 
.001283 
.001450 
.001467 
.001500 
.00153:) 
.001567 
.001617 
.001683 
.001717 
. 001783 
.  OOlhOO 
.001850 
.001883 
.  001033 
.001967 
.002050 
.002200 
. 002067 
.003017 


.003983 

.004067 

.000183 

. 007417 

.009033 

.010783 

.012217 

.013967 

.015600 

.017333 

.  019J60 

.  020867 

.02;il7 

.  02:.683 

.  02M107 

.  03'>07 

.0:13917 

.  «>3rOS3 

.0411»!7 

.  045000 

.051083 

.  l»00'Oi)0 

.0700 

.  OSJ'3 

.1150 


Inch. 
0. 

.000067 
.000233 
.000183 
. 000200 
.000167 
.  000233 
.  000200 
.000107 
.  0U0017 
.000013 
.000033 
.  000034 
.000050 
.000000 
.000034 
.000066 
.000017 
.  0000-:0 
.000033 
.000050 
.000034 
.000083 
.000150 
.0004f7 
.000350 
.000616 
.0003S0 
.000684 
.001466 
.001284 
.  001616 
.001760 
.001434 
.001750 
.001633 
.001733 
.001917 
.001617 
.002250 
.002566 
.002484 
.  002700 
.003050 
.  0031C0 
.  004084 
.003833 
.006083 
. 008917 
.0100 
.0183 
.0267 


Inch. 

0. 

0. 

0. 

0. 

0. 

-.000017 
-.000017 
-.000017 
-.  000033 


Inch. 


-.000017 

0. 

0. 
-.OOOOIG 


Initial  load. 


-.01,0033 




-.'000033  1*6.' 

1  

.000067     .000100 

1 

.# 1 

.002033 

.001966 







...... ......  1 

1 

Elastic  limit 


Tensile  strcngtli. 
Load  at  time  ot  rupture. 


Genn'al  summary. 

Tensile  Btren;;th  per  sqnaro  inch  of  original  section ponnils. .    105, 120 

Elastic  limit  per  snuaro  inch  of  oHgiualsection do 53,000 

Elongation  per  inch  after  HI  pi  niv,  inch..      0.1517 

Elou;;utiou  per  iuub  under  Hlniin  at  olastic  llu)ic do 001967 

Kediict ion  in  diameter  at  point  uf  rupture do .104 

Reduction  in  area  after  rupture,  per  cent  tun  uf  original  !«oct  ion 83.5 

Position  of  ruptuie ".8  from  middle  of  stem 

Character  ul'  broken  sui  face tine  granular,  dull  center 

Elongation  of  inch  section ".10,  ".14,  ".26  ,  ".13,  ".14,  ".12 


TESTS   OF   IRON   AND   STEEL. 
No.  438. 
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Compression  Test 

Marks  ou  bar,  ^^^^^'^^ 
Length,  11".95S. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 


Applied  IomU. 


Total. 


PoundM. 
1.000 
5.000 
10.000 
15^000 
20.000 
25.000 
80,000 
81.000 
32,000 
33. 090 
34.000 
35,000 
36.000 
87.000 
38.000 
39,000 
40,000 
41.000 
42.090 
43. 000 
44. 000 
45.000 
46,000 
47,000 
40,000 
40,000 
50,000 
51,000 
52,000 
53,000 
51,000 
55,000 
56.000 
57,000 
58,000 
59.000 

eo,ooe 


61.000 
63.000 
63,000 
64,000 
65,000 
65,460 


Per  sqaaro 


inol 


sqaa 
ion. 


Pom^. 

1,000 

5,000 
10, 000 
15,000 
20,000 
25,000 
80,000 
81.000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43, 010 
44,000 
45.000 
46.000 
47.000 
48,000 
49,000 
60,000 
51,000 
53,000 
53,000 
64.000 
65,000 
56.000 
57,000 
68,000 
50,000 
60,000 


61,000 
62.000 
63,  OOP 
64,000 
65,000 
65,460 


Compres- 
sion 
per  inch. 


Successive 
compres*     Permanent 

sion  set 

per  inch. 


Inch. 
0. 

.000120 
.000240 
.000410 
.000580 
.000740 
.000890 
.000930 
.000980 
.001010 
.001030 
.001070 
.001100 
.  001130 
.001160 
.001190 
.001220 
.001270 
.001800 
. 001330 
.001860 
.001390 
.001440 
.001470 
.001530 
.001560 
.001580 
.001620 
.001650 
.001680 
.001720 
.001820 


.003020 
.003550 
.001030 
.001500 


.0055 
.0060 
.0080 
.0090 
.0100 


Inch. 
0. 

.000120 
.000120 
. 000170 
.000170 
.000160 
. 000150 
.000040 
.OOOOoO 
.000030 
.000020 
.000040 
.OOOOoO 
. 0U003O 
.000030 
.  0000:10 
.  00UO31I 
.00005U 

.  oouo'io 

.000030 
.000030 
.OOOOJO 
.0000  jO 
.0000.10 
.000060 
.000030 

.000020 

.000040 
.000030 
.000030 
.000040 
.000100 
.000800 
.000400 
.000530 
.000500 
.000510 


.000449 

.0005 

.0005 

.0020 

.0010 

.0010 


I 


Iiieh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Saccessive 

permanent 

set. 


JimA. 


.000090 


.002630 


.000000 


.  032540 
Dfjleetum 
chord  10". 

.08 

.10 

.13 

.19 

.22 


Bemarks. 


InltlAlload. 


Elastio  Umlt. 


Ultimate  strength. 


General  summary. 

Elastic  limit  per  square  inoh  of  original  section pounds..      54.000 

Compression  per  inch  under  stress  at  elasticlimit inch..  0.001720 

Ultimate  strength  per  square  inch  of  original  section pounds..      65.460 

Manner  of  flsilure  ...• triple  flexuie 

Bent  150O  when  fracture  occarred.    Appearance,  granular,  radiating 
from  a  small  dull  spot  in  chrcumference  at  outside  of  bend. 
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TESTS   OF    IRON   AND   STEEL. 
No,  439. 


Compression  TesL 
Marks  on  bar,  ^^^^^ 
Length,  1F'.980. 
Diamjeter,  l'M29. 
Sectional  area,  1  square  inch. 


Appliedloads. 

CoiDpre»- 

tion  per 

Inct 

Snooessi^o 

compres. 

siouper 

Inch. 

Permanent 
set 

Saoceulve 

permanent 

set. 

Remarks. 

Total. 

Per  sqaare 
inch. 

Poundit. 
1,000 
6,000 
10,000 
15. 000 
20.000 
25,000 
30.000 
31,000 
82,000 
33.  000 
34.000 
83.000 
36,000 
87,000 
88,000 
39,  000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
40,000 
60,000 
51,000 
62,000 
63.000 
64.000 
55,000 
60,000 
57,000 
58,000 
69,000 
60,000 

61.000 
63.000 
63,000 
63,350 

Pound*. 
J, 000 
5,000 
10,000 
Ifi.OOO 
20,000 
25,000 
:w.ooo 
31.000 
32. 000 
33, 000 
31.000 
3:>.  000 
36.000 
87,0i)0 
38.000 
33.000 
40,000 
41,000 
42,000 
4:<,000 
44.000 
45. 000 
40,U00 
47, 000 
48.000 
49,000 
60,000 
5KO0O 
52,000 
53,000 
54,000 
55,000 
56,000 
57.000 
58,000 
59.000 
60.000 

61,000 
62,000 
63,000 
63,350 

IndL 
0. 

.000090 
.  00J24U 
.  000390 
0(10570 
0011720 
.  0OJ870 
.  000930 
. OOOUCO 
.000900 
.UOlOiO 
.001060 
.001000 
.001120 
.001100 
.001190 
.001220 
.001260 
.001290 
.001320 
.  00136«) 
. 001400 
.001430 
.  001470 
.  001510 
.001540 
. 001570 
.001600 
. 001640 
.001080 
.001720 
.001880 
.002380 
.002750 
.003380 
.004090 
.004700 

.0060 
.0080 
.0090 
.0100 

Inch, 

a 

.009000 
.000150 
.  000150 
.000180 
.OOOl.'iO 
.OOUICO 
.OOOOCO 
.000030 
.000030 
.000030 
.000040 
.000030 
.000040 
.  000040 
.  000030 
.000030 
.000040 
.000030 
.000030 
.000040 
.000040 
.000030 
.000040 
.000040 
.000030 
.000080 
.000080 
.000040 
.000040 
.000040 
.000110 
.000560 
.000370 
.000630 
.000710 
.000610 

.0018 
.0020 
.0010 
.0010 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Ultihiate  strength. 

• 

0. 

............ 

0. 

a 

.000950 

.000050 

.000180 

.000080 

.002780 

.002650 
Deflection 
cord  10" 

.12 

.14 

.18 

.21 

General  9ummary, 

Elastic  limit,  per  square  inch  of  ori^^nal  section pounds..       r>4.000 

Compression  per  inch  under  stress  at  elasticlimit inch..    0.001720 

Ultimate  strength,  per  square  inch  of  original  section pounds..       63.:C0 

Manner  of  failure ^..triple  flcxuiu 

Bent  180O  and  ends  closed  down  without  fracture. 


TESTS   OF   IRON  AND   STEEL.  575 

No.  444. 
Compression  Test 

Marks  on  bar,  ^^  ^^^^ 
Length,  4'Ml. 
Diameter,  ".423. 
Sectional  area,  .141  square  inch. 

Ultimate  strength,  9,860  i>oands=69,930  pounds  per  square  inch. 
Failed  by  triple  flexure. 

Bent  108O,  then  fractured.    Small  dull  spot  on  the  tension  side  of  the 
bend ;  balance  fine  granular  appearance. 

No.  445. 

Compression  Test 

Marks  on  bar,  ^*  ^^  *  ^ 
Length,  4'M6. 
Diameter,  ".425. 
Sectional  area,  .142  square  inch. 

Ultimate  strength,  9,410  pounds=66,270  pounds  per  square  inch. 
Failed  by  triple  flexure. 

Bent  1150,  then  fractured.    Dull,  smoky  spot  at  circumference  on  the 
tension  side  of  bend;  otherwise  granular. 
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TESTS   OF   IRON   AND    STEEL. 


No.  669. 
Marks,  12  ^if«^ 
Diameter,  '^564. 
Sectional  area,  .25  square  iuch. 
Length,  6''. 


Applied  loads. 

EloDgation 
per  inch. 

Successive 
cloiifEation 
per  inch. 

Permanent 
set. 

Snocessive 

1 

Total. 

Per  square 
inch. 

pennancnt  i              licmarke. 
set. 

PotindM. 
250 
1.250 
2,500 
3,750 
5,000 
0,260 
7,600 
8,750 
10,000 
,    10,250 
10,600 
10,750 
11,000 
11,250 
11.600 
11,750 
12,000 
12,250 
12. 500 
12.750 
13,000 
13,250 
13,500 

Poundi. 
1,000 
5,000 
10,000 
15,000 
20, 000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45, 000 
46,000- 
47,000 
48,000 
49,000 
50,000 
61,000 
62,000 
63,000 
64,000 
55,000 
56,000 
67,000 
68,000 
59,000 
60,000 
02,000 
64,000 
66.000 
08,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80.000 
82,000 
84.000 
86, 000 
88,000 
90,000 
92,000 
94,000 
96,000 
08,000 
100,000 
100,280 
...... ...... 

Inch. 
0. 

.000100 
.000283 
.000417    • 
.000600 
.  000733 
.000933 
.001100 
.001267 
.001283 
.001300 
.001333 
.001888 
.  00U17 
.001450 
.  001483 
.001533 
.001567 
.  001633 
.001683 
.001750 
.003050 
.00383  J 
.004500 
.005300 
.005683 
.006367 
.007000 
.007800 
.000467 
.  011167 
.012667 
.  014533 
.  016133 
.018017 
.020300 
.022533 
.024650 
.020833 
.029583 
.032450 
.035600 
.030167 
.043833 
.048333 
.054167 
.064000 
.0767 
.0983 
.1300 

Inch, 
0. 

.000100 
.000183 
.000134 
.000183 
.000133 

Inch. 
0. 
0. 
0. 
0. 
0. 

0. 

Inch. 
0. 

Initial  load. 

.000200   ;   6. 

.  O00L67         0. 
.  000167         0. 

.000016 
.000017 
.000033 
.000050 
.000034 
.000(138 
. 000033 
.000050 
.000034 
.000006 
.000050 
.00()067 
. 001300 
.  00(J7Kl 
.  000667 
.  000800 
,000383 
.000084 
.000633 

0- 

0. 

j 

ElMtlc  limit 

1 

13.750 
14,000 
14, 250 
14.600 
14,750 
15,000 
16,500 
16,000 
16,500 
17,000 
17,500 
18.000 
18,500 
19,000 
10,500 
20,000 
20,500 
21,000 

21.  500 

22,  OCO 
22,500 
23, 000 
23,500 
24,000 
24,500 
25,000 
25. 070 
22,100 

.002467 

.002467 

Tensile  strength. 
Load  at  time  of  rupture. 

.000800 

.  0OI6«J7 

.  001700 

.001500 

.001860 

.001000 

.001881 

.002283 

.  002233 

.002017 

.002283 

.002750 

.002867 

.  003360 

.003367 

.004666 

.004500 

.005&'t4 

.009&33 

.0127 

.0216 

.0317 

.005533 

.008066 

1 

I 

1 

1 

1 

, 

1 

.,., 

1 

•  General  summary. 

Tensile  str^ni^h  per  square  inch  of  orisinal  section pounds..  100,280 

Elasticlirolt  per  square  inch  of  original  section do  ...    62,000 

EloDgatiou  per  intli  after  rupture inch..    0.1650 

Elongation  per  inch  under  strain  at  elasticlimit do 001750 

Reduction  in  diameter  at  point  of  rupture do....        .  124 

Reduction  in  area  after  rupture,  per  centum  of  originid  section «... 38.2 

Position  of  rupture ".6  from  middle  of  stem 

Character  of  broken  surface — 40  per  cent,  fine,  granular,  crescent-shaped;  60  per  cent,  dull,  smoky 
Elongation  of  inch  sections ''.08,  ".12.  ".10,  ".84*,  ".17.  ".11 


TESTS  OP  IRON  AND  8TEBL. 


577 


No.  670. 
Marks,  "»»«^ 
Diameter,  '^564. 
Seotional  area,  .25  square  inch. 
Length,  6''. 


SucceaaiTe 
elonntlon 
perlnoh. 

Pflmument 

SafloeMtre 

permanent 

set. 

.-*. 

TomL 

^"or* 

'PkMMUlt. 

260 
1,250 
2^000 
8,750 
6.000 
6.250 
71500 
8,750 
10;  000 
10;  250 
10,600 
10,750 
11,000 
11,250 
11,600 
11,760 
12.000 
12,250 
12,600 
12,750 
18.000 
18^250 
18,600 
18,750 
14,000 
14,250 
14.600 
14,750 
15,000 
15,600 
18.000 
18.500 
17,000 
17.500 
18,000 
18,500 
19.000 
19.500 
20.000 
20,500 
21,000 
21.500 
22,000 
22,500 
28,000 
88,500 
24,000 
24,500 
23,000 
25.500 
26,000 
26,100 
23,800 

Poimdf. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85.000 
40.000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,009 
49,000 
50.000 
51,000 
62,000 
53.000 
54.000 
55,000 
56,000 
57,000 
58.000 
69.000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74.000 
76.000 
78.000 
80.000 
82.000 
84.000 
88,000 
88.000 
90.000 
92.000 
94.000 
96,000 
08.000 
100,000 
102.000 
104,000 
104,760 

Inch. 

a 

.000100 
.000288 
.000888 

.000550 
.000700 
.000887 
.001033 
,  .001200 
.001238 
.001267 
.001300 
.001317 
.001367 
.001400 
.001488 
.001467 
.001517 
.001550 
.001588 
.001617 
.001650 
.001717 
.001867 
.002617 
.003850 
.004117 
.004783 
.005617 
.006583 
.007867 
.000638 
.  011167 
.012588 
.014367 
.016000 
.  017617 
.010338 
.021888 
.023500 
.026000 
.028167 
.030867 
.033833 
.036017 
.040667 
.045200 
.050700 
.057267 
.0683 
.0833 
.1083 

IndL 
0. 

.000100 
.000188 
.000150 
.000167 
.000150 
.000167 
.000166 
.000167 
.000033 
.000034 
.000038 
.000017 
.000050 
.000033 
.000033 
.000034 
.000050 
.000038 
.000033 
.000034 
.000033 
.000067 
.000150 
.000750 
.000733 
.000760 
.000668 
.000734 
.001066 
.001284 
.001766 
.001534 
.001416 
.001784 
.001633 
.001617 
.001716 
.002050 
.002117 
.002500 
.002167 
.002700 
.002966 
.003084 
.  001750 
.004538 
.005500 
.006567 
.011038 
.0150 
.0250 

Inch, 

0. 

0. 

-^000017 
—%  000088 
-^000038 
-.000083 
—.000038 
—w 000033 
-s  000088 

llJoooon" 

-.000016' 
0. 
0. 

a 

0. 

a 

Initial  kiUL 

• 
XUatloUinlt 

Tenalle  atrength. 
Load  nt  time  of  raptare. 

-.000038 

Ol 

-.000038 

OL 

.000067 

.000100 

.003217 

.008160 

> 

1 

General  eummary, 

Tenefle  atrength  per  aqnare  inch  of  original  aeotlon pounds..  104,760 

SUwtio  limit  per  sonareinoh  of  original  aeotion do....    54,000 

Elongation  per  inch  after  mptare inch..    0.1367 

mongatlon  per  inch  under  strain  at  elaatlo  limit do...  .001717 

Seduction  in  diameter  at  point  of  mptare do...       .114 

Beduction  Inareaafter^ptnre,  per  centum  of  original  section 80.4 

Position  of  rupture l"fh>mneok 

Character  of  broken  surface line,  granular  {  dull  center 

Elongation  of  inch  aeotiooa ".24, 'M7,  ".12,  'Ml,  ".09,  ".09 

Sr  Ex.  36 37 
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TESTS  OP  IRON  AND  STEEL. 


Ko.  671. 
Marks,  ^^^^ 
Diameter,  ''.664. 
Sectional  area,  .25  square  inch. 
Length,  6". 


EloDiestioii 
per  inch. 

Saooeeaive 

eloogation. 

per  inch. 

Permanent 
set. 

Snceeasive 

permanent 

set. 

BemarkB. 

TotaL 

Per  square 
inch. 

Poundi, 

250 
1,250 
2,500 
8,750 
5,000 
6,250 
7.500 
8,750 
10.000 
10.250 
10,600 
10,750 
11,000 
11.250 
11.600 
11,750 
12,000 
12,250 
12,600 
12,750 
18,000 
18.250 
18,600 
14.750 
14,000 
14,250 
14,600 
14,750 
15.000 
15.600 
16.000 
16,600 
17,000 
17,600 
18,000 
18,600 
19.000 
19,600 
20,000 
20,600 
21,000 
21,600 
22.000 
22.500 
23,000 
28,500 
24,000 
24,200 
21,200 

Poundt. 

1,000 
5,000 
10,000 

l^ooo 

20,000 
25,000 
80,000 
8.%  000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
60,000 
61,000 
62,000 
68.000 
54,000 
65.000 
56.000 
67,000 
68.000 
59.000 
60,000 
62.000 
64.000 
66,000 
68,000 
70,000 
72.000 
74  <M^ 
]<>,  tjiij 

w,  tmo 

«4.  IHHJ 

f^  fm 

S>ll.  (KtO 

in. iKM) 

iii,  irOO 

,   )>i3.  (KV) 

Jneh. 
0. 

.000100 
.000288 
.(to0417 
.000583 
.000733 
.000900 
.001067 
.001238 
.001267 
.001300 
.001333 
.001367 
.001400 
.001450 
.001483 
.001550 
.001683 
.002550 
.003217 
.003833 
.004367 
.005200 
.005850 
.006633 
.007367 
.008183 
.008800 
.009967 
.011400 
.012917 
.014600 
.016833 
.018667 
.020767 
.023033 
.025417 
.027167 
.031083 
.034338 
.037883 
.041867 
.046667 
.052833 
.0600 
.0750 
.0933 
.1233 

Inch, 
0. 

.000100 
.000133 
.000184 
.000166 
.000150 
.000167 
.000167 
.000166 
.000034 
.000033 
.000033 
.000034 
.000033 
.000050 
.000033 
.000067 
.000133 
.000867 
.000667 
.000616 
.000534 
.000833 
.000650 
.000983 
.000734 
.000816 
.000617 
.001167 
.001433 
.001517 
.001683 
.002233 
.001834 
.002100 
.002266 
.002384 
.001750 
.003916 
.003250 
.003550 
.003984 
.004800 
.006160 
.007167 
.0150 
.0183 
.0300 

Inch, 

t 

—  .000017 

—  .000017 

—  .000033 

—  .000033 

—  .000033 

—  .000033 
..000033 

Inch. 
0. 

Initial  load. 
ElasUc  limit. 

Tensile  strength. 
Load  at  time  of  rapture. 

-.000017 

0. 
-.000016 

0. 

0. 

0. 

0. 

0. 

.000033 

.000850 

.000850 

.003800  . 

.002050 

.007600 



.003800 

General  summary, 

TensilestreDgtb,  per  sqnare  inch  of  original  section poands..      96,800 

Elasticlimit,  per sauare inch  of  originaTseotion do —      48,000 

Elongation  per  inon after  rupture inch..      0.1617 

Elongation  per  inch  under  strain  at  elastic  limit do 001550 

Seduction  in  diameter  at  point  of  mptnre do 184 

Keduction  in  area  after  rupture,  per  centum  of  original  section 4L9 

Position  of  rupture ".40  from  middle  of  stem 

Character  of  broken  surface dull  smoky  center,  granular  at  oiroumference 

Elongation  of  inch  sections ".10,  ".14,  ".38»,".15,'Ml.  ♦•4» 


TESTS  OP  IRON  AND   STEEL. 
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Marks,  "\^'^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Length,  6''. 


No.  572. 


AppUad  loads. 


TotaL 


PoundM. 
260 
1,250 
2,600 
8,750 
6^000 
<V250 
7,600 
8,760 
10,000 
10,250 
10,600 
10,760 
11,000 
11,250 
11,600 
11,750 
12,000 
12,250 
12,600 
12,750 
18,000 
18,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15.000 
15,500 
16,000 
10,500 
17,000 
17,500 
18,000 
18,500 
30,000 
19,500 
20,000 
20,500 
21.000 
21,500 
22.  GOO 
22,500 
23,000 
23.500 
24.000 
24,500 
25^000 
25,500 
25,700 
22,800 


Per 


trsqiXAre 
inch. 


PoundM. 
1,000 

5.000 
10,000 
15,000 
20.000 
25,000 
80,000 
85,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
48.000 
47,000 
48,000 
40,000 
50,000 
61.000 
52,000- 
63,000 
54,000 
65,000 
56,000 
57,000 
68,000 
69.000 
00,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
86,000 
88,000 
90,000 
02,000 
94,000 
96,000 
98,000 
100,000 
102,000 
108,040 


Elongation 
per  inch. 


JfMft. 

Ol 

.000188 
.000283 
.000433 
.000617 
.000767 
.000938 
.001100 
.001288 
.001300 
.061350 
.001383 
.001450 
.001407 
.001517 
.001533 
.001567 
.001600 
.001030 
.001688 
.001800 
.001867 
.00^17 
.003267 
.004133 
.004400 
.005083 
.005867 
.006550 
.007667 
.009417 
.010833 
.012633 
.014133 
.015917 
.017667 
.019167 
.021667 
.023750 
.020133 
.028667 
.031167 
.034200 
.  038167 
.041867 
.046000 
.052167 
.050167 
.0683 
.0883 
.1200 


SaooeaslTe 
elonffation 
peruoh. 


Jneh. 
0. 

.000183 
.000150 
.000160 
.000184 
.000150 
.000166 
.000167 
.000188 
.000017 
.000050 
.000033 
.000067 
.000017 
.000050 
.000016 
.000034 
.000033 
.000050 
.000033 
.000117 
.000067 
.000550 
.000850 
.000866 
.000267 
.000683 
.000784 
.000683 
.001117 
.001750 
.001416 
.001800 
.001500 
.001784 
.001750 
.001800 
.002200 


Piinnanent 

aet. 


.002534 

.002500 

.003038 

.003967 

.003700 

.004138 

.006167 

.007000 

.000183 

.0200 

.0317 


JficA. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Saooestiva 
pannaneot 


Inch, 


.001300 


.004350 


.000033 


.001207 


.003050 


Initlalload. 


ElaaaoUmtt. 


Tenaila  strength. 
Load  at  time  of  rapture 


General  eufnmary. 

Tensile  strength  per  square  inch  of  original  section pounds..    103,040 

Zlastio  limit  per  square  inch  of  original  section do....     68,000 

Elongation  per  inch  after  mptnre inch..     0.1517 

Elongation  per  inch  nnder  strain  at  elastio  limit do 001867 

Bednction  in  diameter  at  point  of  mptnre do 124 

Sednotion  in  area  after  mptore,  per  oentnm  of  original  section 89.2 

Position  of  mptnre I'MO  from  neck 

Character  of  broken  snrftce • line  granular,  dnll  center 

Elongation  of  inch  sections ".27,  ".22,  ".18,  ".11,  ".10,  ".08 
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No.  493. 

Tension  Test. 


681 


Marks  on  bar,     i 
Diameter,  '^564. 
Sectional  area^  .25  sqaare  inch. 
Length,  3''.    • 


AppUedloMlB. 

"PI  An  0*41  AM 

SneoeMire 
elonfration 

Permanent 

■et. 

SnoeeesiTe 
aet. 

Bemarka. 

TotaL 

Persqaaro 
inch. 

^e?e2,? 

250* 
1.250 
2.600 
8.750 
6,000 
6,250 
7,500 
8.750 
10,000 
10.250 
10.500 
10,750   , 
11,000 
11,250 
11,600 
11,760 
12,000 
12,250 
12,600 
12,750 
18.000 
18,250 
.13,600 
18,750 
14,000 
14,250 
14,600 
14,750 
15,000 
16,600 
16,000 
16,600 
17,000 
17,600 
18,000 
18,600 
19,000 
19,600 
20,000 
20,500 
21,000 
21,600 
22,000 
82,600 
23.000 
23.600 
24.000 
24,500 
25,000 
25,600 
25,700 
23.800 

1,C00 
5,000 
10.000 
15.000 
20,000 
25.000 
80.000 
35,000 
40,000 
41,.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
60,000 
61,000 
52,000 
63,000 
54,000 
65,000 
56,000 
67,000 
58.000 
69.000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78.000 
80.000 
82,000 
84.000 
86.000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102.000 
102,800 

JfUh. 

0, 

.000167 
.000300 
.000438 
.000567 
.000700 
.000900 
.001000 
.001167 
.001200 
.001238 
.001267 
.001800 
.001338 
.001367 
.001400 
.001438 
.001467 
.001500 
.001533 
.001638 
.001667 
.001700 
.001767 
.0U1033 
.002167 
.002433 
.002767 
.003800 
.005267 
.006300 
.008433 
.010167 
.011833 
.013700 
.015600 
.017600 
.019733 
.021438 
.024267 
.026600 
.020333 
.032967 
.036000 
.040000 
.045000 
.050833 
.056900 
.070333 
.0967 
.^1838 

Inch. 
0. 

.000167 
.000138 
.000133 
.000134 
.000133 
.000200 
.OOUIOO 
.000167 
.000033 
.000038 
.000034 
.000038 
^000038 
.000084 
.000033 
.000038 
.000034 
.000033 
.000033 
.000100 
.000034 
.000033 
.000067 
.000166 
.000234 
.000:^66 
.000334 
.001038 
.001467 
.001233 
.001933 
.001734 
.001666 
.001867 
.001900 
.002000 
.002138 
.001700 
.002834 
.002333 
.002733 
.003634 
.003038 
.004000 
.005000 
.005833 
.006067 
.013433 
.026367 
.0366 

Inch. 

t  • 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  kad. 
Elaatie  limit 

Ultimate  atransth. 
Load  at  time  ofmptaie. 

0. 

0. 

•  000067 

.000067 

.001788 

.001600 

SpeofflofpATity.. 
Hardneaa 


Oeneral  $ummar]f. 


7.8668 
2L89 


do. 


Tensile  strength  per  aqoare  inch  of  orlirlnal -section 

Blaatie  limit  per  sqnAre  inoh  of  original  section 

Elongation  per  inch  after  mptnre inch., 

Elongation  per  inch  nnder  strain  At  elastic  limit do.. 

BednctionindiAmeieratpointofniptare do.. 

Bednotlon  in  area  after  mptore,  per  centom  of  original  section 

Position  of  raptnre at  middle  of  stem 

Character  of  broken  snrfaoe .....fine  grannlar,  dnll  center 

« **on  of  inch  sections ".U  (".81  fractnied  section), 'M2 


102.800 

66,000 

0.1867 

.001767 

.114 

86.4 
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Tension  Test 
Marks  on  bar,  B  ^2  » 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Length,  3''. 


Applied  loads. 


Total. 


Per 


incl 


Moare 


EloDsation 
per  mch, 


Sncceaaire 
eloDgation 
per  Inch. 


Permanent 
set 


SneoeeaiTe 
permanent 


Bemarka. 


Pounds. 
250 
1,250 
2,600 
8,750 
S,000 
e,250 
7.600 
8,760 
10,000 
10,250 
10,500 
10,760 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13, 760 
14,000 
14,250 
14,600 
14,760 
15.000 
16,600 
16.000 
16,600 
17,000 
17.600 
18,000 
18,600 
19,000 
19,500 
20,000 
20,600 
21,000 
21,500 
22,000 
22,500 
23,000 
23.500 
24,000 
24,500 
26,000 
25,500 
25,620 
22,900 


P<mnd§. 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
30,000 
85,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45.000 
46,000 
47, 000  I 
48,000 
49,000 
60.000 
61,000 
52,000 
63,000 
64,000 
65,000 
66,000 
57,000 
68,000 
69,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72, 000 
74.000 
70.000 
78.000 
80.000 
82,000 
84.000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
96,000 
100, 000 
102,000 
102,480 


Inch. 
0. 

.000167 

.000367 

.000567 

.000733 

.000900 

.001033 

.001233 

.001833 

.001883 

.001367 

.001400 

.001433 

.001467 

.001533 

.001507 

.0016:^3 

.001667 

.001700 

.001700 

.001733 

.001767 

.001867 

. 001933 

.  0020()7 

.002167 

.002400 

.  002633 

.003400 

. 004767 

.O0G0G7 

. 00810O 

.  010167 

.011733 

.013733 

. 015733 

.017667 

.010733 

.  021033 

.024267 

.026667 

.029733 

.032900 

.036367 

.040433 

.045400 

.051667 

.050000 

.073000 

.0967 

.1400 


Inch, 

.'000ft7 
.000200 
.000200 
.000166 
.000167 
.000133 
.000200 
.000100 

0. 

.000034 
.000033 
.000038 
.000034 
.000066 
.000034 
.000066 
.000034 
.000033 

0. 

.000033 
.000034 
.000100 
.000066 
.000134 
.000100 
.000233 
. 000J33 
.000767 
.001367 
.001300 
.002033 
.002067 
.001566 
.  002000 
.002000 
.001934 
.002066 
.002200 
.002334 
.002400 
.  003060 
.003167 
.003467 
.004066 
.004967 
.006267 
.007333 
.014000 
.0237 
.0438 


IncK 

0. 

0. 

0. 

0. 

0. 

0. 

.000038 
.000033 
.000067 


Ineh. 


Ttif«a.l 


.000033 
.000034 


.000067 


.000100 


.000200 


.OOOlOt 


Blaaticlimit 


.001867 


.001167 


Ultimate  streneth. 
Load  at  time  of  mptme. 


General  summary. 

Tensile  atrength  per  square  incb  of  ori(|taial8ecti«& ponnds..    102,480' 

£lastie  limit  per  sqnare  inch  of  original  seotion do....     67.000 

Elongation  per  inon  after  mptnre •••• • Inoh..     0.1988 

Elongation  per  inch  under  strain  at  elastio  limit do 002167 

Beduotlon  in  diameter  at  point  of  mptnre do 124 

Bednotion  in  area  after  rnptare,  per  oentom  of  original  seotlon 88iS 

PoaitioB  of  mptnre ".80  ftom  middle  of  stem 

Character  of  broken  snrfaoe fne  grannlar,  dnll  center 

Elongation  of  inch  sections ".12  (".81  fractured  section),  ".IS 
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TESTS   OF   IRON   AND   STEEL. 


MarkSy  iv'H&t 


TenBile  etzengCh. 

Num- 
ber of 
teat 

Knm- 
ben. 

BiAmoter. 

area. 

Appearance  of  fkactare. 

TotaL 

Pereqnace 

Jnehe9. 

Sg.ineh, 

PoundM. 

Poundi. 

611 

9 

1.129 

*1.00 

82,900 

82,990 

Coane  granular. 

612 

10 

1.129 

1.00 

29,700 

29,700 

DoT 

618 

11 

1.129 

1.00 

84,000 

34.000 

Do. 

614 

12 

1.129 

1.00 

82,750 

82,750 

Do. 

616 

18 

1.129 

1.00 

82,040 

82.040 

Do. 

616 

•14 

1.129 

1.00 

81,000 

31,000 

Do. 

617 

15 

1.129 

].00 

81.000 

81.090 

Do. 

618 

16 

1.129 

1.00 

25,700 

26,700 

Do. 

619 

17 

1.129 

1.00 

81,650 

31,650 

Do. 

620 

18 

1.129 

1.00 

81,580 

81,580 

Do. 

621 

19 

1.129 

1.00 

83,830 

83,830 

Do. 

*  Hardneae  of  Ko.  14  ^  14.69. 


Ma»rkS)  i2"H&T 


Tensile 

Strength. 

Num* 
ber  of 

Nam* 
bora. 

Diameter. 

Sectional 
ox^ea. 

Appearance  of  fraotue. 

test. 

TotaL 

Peraqoare 
inch. 

Inehet, 

Sq.ineh, 

Pound§. 

Pounds. 

687 

9 

1.129 

1.00 

33,380 

83,380 

Coarae  granular. 

598 

10 

1.129 

1.00 

39.210 

89,210 

Fine  granular. 

660 

11 

1.129 

1.00 

82,820 

32.820 

Grannlar,  liirbt  gray  oolor. 

561 

12 

1.129 

1.00 

89,100 

39.100 

Granular,  light  gray  color;  apeeiilo 
gravity,  7.3426  {  hardneas,  17.17. 

662 

13 

1.129 

1.00 

32,280 

82,230 

Graonlar,  light  gray  oolor. 

599 

14 

1.129 

1.00 

82,800 

32.890 

Coarae  granular. 

600 

15 

1.129 

1.00 

40,676 

40. 675 

601 

16 

1.129 

1.00 

33,420 

83,420 

Coarse  grannlar. 

602 

17 

1.129 

1.00 

84,180 

34.130 

Do. 

603 

18 

1.129 

1.00 

80,400 

89.400 

Fine  grannlar. 

604 

19 

L129 

1.00 

84,810 

84,810 

Coarae  grannlar. 

TESTS   OF   IRON   AKD   STEEL. 
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588  TESTS   OF  IBON  AND   STEEL. 


a— 12"  CASTISOH  B.  L.  SIFLE,  LIHED  WITH  WISE-WBAPPBB 

STEEL  TUBE. 

[Specimens  from  slice  cut  from  steel  tabe,  Whitwortli  mannfactniei] 
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Marks,  -wwi 

Diameter,  ".SOi. 

Sectional  area,  .26  square  inch. 

Length,  S''. 


No.  659. 


Xlonntion 
perlnoh. 

Saco«MlTe 
elongation 
perlnoh. 

Permanent 
aet 

Sooceaaire 
permanent 

aet 

Bemarka. 

Total. 

PerBonare 

Potmds. 
250 
1,250 
2,500 
8;750 
6^000 
6.250 
7,500 
8,750 
10,000 
10,250 
10,500 
10,760 
11,000 
11,260 
11,600 
11,750 
12,000 
12,250 
12,500 
12.750 
18,000 
18,250 
18,500 
18,750 
14,000 
14,260 
14,600 
14.750 
15,000 
15,600 
16,000 
16,500 
17,000 
17,500 
18.000 
18,600 
19,000 
19,600 
20.000 
20,500 
21,000 
21,500 
22,000 
22,500 
28,000 
28,600 
24,000 
24,600 
25,000 
26.040 
22,600 

PottlMlf. 

1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
30.000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
62,000 
68,000 
64,000 
66,000 
56.000 
67.000 
68,000 
69,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80.000 
82,000 
84.000 
86,000 
88.000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
100,160 

JndL 

a 

.000100 
.000200 
.000867 
.000500 
.000607 
.000888 
.001000 
.001167 
.001200 
.001283 
.001267 
.001800 
.001888 
.001867 
.001400 
.001488 
.0(1488 
.001467 
.001667 
.002100 
.003067 
.003838 
.004438 

! 005400 
.005933 
.006600 
.  007483 
.008767 
.010288 
.011988 
.013567 
.015433 
.017167 
.010033 
.031288 
.028267 
.025667 
.028838 
.080933 
.037500 
.088100 
.042167 
.048400 
.054267 

.0767 
.1067 
.1267 

IncK, 

0. 

.000100 
.000100 
.000167 
.000138 
.000167 
.000166 
.000167 
.000167 
.000088 
.000038 
.000084 
.000083 
.000088 
.000084 
.000038 
.000088 

0. 

.000084 
.000200 
.000488 
.000967 
.000766 
.000600 
.000467 
.000600 
.000533 
.000667 
.000833 
.001834 
.001466 
.001700 
.001684 
.001866 
.001784 
.001866 
.002200 
.002034 
.002400 
.002666 
.002600 
.006567 
.000600 
.004067 
.006238 
.005867 
.009066 
.  013367 
.0300 
.0200 

JndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elaatio  limit 

1 

Tensile  strength. 
Load  at  tdme  of  raptore. 

a 

0. 

.002488 

.002438 

.005267 

.002884 

General  sumiMtry, 

TenaQe  strength  per  aqnare  inch  of  oriffinal  section ponnda..    100,160 

Elaatio  limit  per  square  inch  of  original  section do 60.000 

Blongation  per  incn  after  rapture inch..     0. 186T 

S}ongation  per  inch  under  strain  at  elastic  limit do 001467 

Bednction  in  diameter  at  point  of  mptare do 124 

Bednction  in  area  after  mptare,  per  oentnm  of  original  section 89.2 

rodtion  of  mptare ".45  fi:t)m  middle  of  stem 

Character  of  broken  Borfaee fine  granolated,  doll  center 

Xkmgatlon  of  inch  aections ".16,  ".29*, 'Ml 
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Fo.  660. 


JxLArlQSy  ^  ^  2 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 

Length,  3^'. 


perinoh. 

SacoeHive 
elongaUon 
perinoh. 

Permanent 
,»et. 

SaccesslTe 

permanent 

set. 

Bemarka. 

ToteL 

Pertmuure 
inoL 

PMWldt. 

250 
1,260 
2,600 
8.750 
6.000 
6,250 
7,600 
8,760 
10.000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,600 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13.250 
13,500 
13,750 
14,000 
14.250 
14.500 
14.750 
15.000 
15,500 
16,000 
10,500 
17,000 
17,500 
18.000 
18.500 
19,000 
19,500 
20.000 
20.500 
21,000 
21,500 
22,000 
22,500 
22,870 
22,800 

Pounds. 
1,000 
6^000 
10,000 
16,000 
20,000 
26,000 
80,000 
86,000 
40.000 
41,000 
42,000 
43,000 
44.000 
45^000 
46,000 
47,000 
48,000 
40,000 
60,000 
51,000 
68,000 
53,000 
64,000 
55,000 
56.000 
57.000 
68,000 
50,000 
60,000 
68.000 
64,000 
66.000 
68.000 
70,000 
72.000 
74,000 
76,000 
78.000 
80.000 
82,000 
81,000 
86,000 
88,000 
90.000 
91,480 

JiMdL 
0. 

.000100 
.000300 
.000400 
.000600 
.000733 
.000867 
.001067 
.001233 
.001267 
.001267 
.001800 
.001338 
.004733 
.005467 
.005867 
.006533 
.006983 
.008233 
.008633 
.009567 
.010033 
.010900 
.011667 
.012500 
.013167 
.014200 
.015333 
.010300 
.018067 
.020100 
.022333 
.024400 
.027333 

.033600 

.036833 

.040700 

.045500 

.051667 

.058000 

.069067 

.081833 

.1033 

.1400 

Indi, 

0. 

.000100 
.000200 
.000100 
.000200 
.000138 
.000134 
.000200 
.000166 
000034 

0. 

.000033 
.000033 
.003400 
.000734 
.000400 
.000660 
.000400 
.001300 
.000400 
.000934 
.000466 
.000867 
.000767 
.000833 
.000667 
.001033 
.001133 
.000967 
.001767 
.002033 
.002233 
.002067 
.002933 
.003000 
.003267 
.003238 
.003867 
.004800 
.006167 
.006333 
.011067 
.012766 
.021467 
.0367 

Inch. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Slaatic  limit: 

TenaUealfength. 
Load  attime  of  raptoie. 

.002900 

.002900 

.006188 

.008288 

............ 



General  summary. 

Tensile  strength  per  aqnare  inch  of  original  section poands.. 

Elastic  limit  per  sGuare  inch  of  originaTsection do 


Elongation  per  incn  after  roptore inch 

Elongation  per  inch  under  strain  at  elastic  limit do. 

Bedaotion  in  diameter  at  point  of  mptars do 

Bednction  In  area  after  mptnre,  per  oentnm  of  original  section 

Position  of  rvptare ".  46  firom  middle  of  stem. 

Character  of  broken  snrfkce granolar,  radiating  from  a  small  dnll  spot  at  circnmferenoe. 

Elongation  of  inch  sections ''.19,'M7*,''.18 


91,480 
44.000 
0.1688 
001388 
.054 
l&S 
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190.  661. 

Diameter,  '^564. 

Sectional  area,  .25  square  incb. 

Length,  3''. 


Elongfttion 
per  inch. 

SaoceMiTo 
elonsation 
per  inch. 

Peimanant 

• 

Succeasive 

permanent 

set 

Itemarks. 

Total. 

Per  square 
inch. 

PottfUit. 

250 
1,260 
2,500 
8,760 
6^000 
6,250 
7,500 
8,750 
10.000 
10,250 
10,600 
10,750 
11,000 
11,250 
11,600 
11,760 
12,000 
12,260 
12.600 
12.750 
13,000 
18.250 
18,600 
13,760 
14,000 
14.250 
14,600 
14,760 
15.000 
15.600 
16,000 
16,600 
17,000 
17.600 
18,000 
18,500 
10,000 
19,600 
20,000 
20,500 
21,000 
21,600 
22,000 
22,500 
23,000 
23,500 
24,000 
24.600 
24,980 
24,980 

Pounds, 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
80,000 

8:^,000 

40.000 
41,000 
42,000 
48,000 
44,000 
45,000 
40,000 
47,0C0 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000. 
74.000 
76,000 
78,000 
f  0,000 
82.000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
99,020 

InOL 
0. 

.000033 
•   .000133 
.000300 
.000400 
.000567 
.000733 
.000900 
.001033 
.001067 
.001100 
.001133 
.001167 
.001200 
.001283 
.001267 
.001300 
.001333 
.001367 
.001400 
.001433 
.001533 
.001633 
.001700 
.002167 
.002433 
.002867 

.004133 

.004967 

.006367 

.008000 

.009567 

.010833 

.012733 

.014600 

.016333 

.018033 

.019667 

.021667 

.023833 

.026367 

.029067 

.032000 

.0367 

.0400 

.0433 

.0488 

IndL 

0. 

.000088 
.000100 
.000167 
.000100 
.000167 
.000166 
.000167 
.000138 
.000084 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000100 
.000100 
.000067 
.000467 
.000266 
.000434 
.000306 
.000900 

.  .000834 
.001400 
.001633 
.001667 
.001266 
.001900 
.001767 
.001833 
.001700 
.001634 
.002000 
.002166 
.002534 
.002700 
.002938 
.0047 
.0038 
.0033 
.0050 

IndL 

0. 

0. 

0. 

0. 

0. 

—w  000038 
—  000088 

^000088 

-^000088 

IndL 
0. 

Initial  load. 
BiMtio  limit 

Tensile  strength. 
Load  at  time  of  mptare. 

0. 
0. 
0. 

—.000038 

0. 

—.000088 

0. 

0. 

.000088 

............ 

.001938 

.001988 

••.•.■■•■■ 

■ 

............ 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section .1 pounds..     00,920 

Blastio  limit  per  square  iDOh  of  original  section do 55,000 

Elongation  per  inch  after  nn>tnre inch..      0.0588 

Blongation  per  inch  under  strain  at  elastic  limit do 001700 

Beduotlon  in  diameter  at  point  of  rupture do 014 

Reduction  in  area  after  rupture,  per  centum  of  original  section 5.0 

Position  of  rupture ".85ftt>mneck 

Character  of  broken  sur&ce,  fine  granular,  radiating  fh>m  a  line  of  doll-colored  metal  or  seam  ''.80 

long  in  broken  surfkoe. 
Blongation  of  inoh  sections ".06*, ''.06, ''.04 
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No.  662. 

Marks,  wV  4 

Diameter,  ''.664. 

Sectional  area,  .25  sqaare  inch. 

Length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

Snooesslve 
elongation 
per  Inch. 

Permanent 

set. 

SaooesaiTe 

permanent 

stot. 

TliinmTlra. 

ToteL 

Por  square 

Pounds, 
260 
1,250 
2,600 
8,760 
6,000 
6,250 
7.600 
8,760 
9^760 
10,000 
10,260 
10.600 
10,760 
11,000 
11,260 
11,600 
11,760 
12.000 
12,260 
12,600 
12,760 
13,000 
13,250 
18,600 
18,760 
14,000 
14,250 
14,600 
14,750 
16,000 
16,000 
16,000 
16,600 
17,000 
17,600 
18,000 
18,600 
19,000 
19,600 
20,000 
20,600 
21,000 
21,600 
22,000 
22,600 
28,000 
23,000 

Pounds, 
1.000 
6,000 
10,000 
15.000 
20,000 
26,000 
80,000 
86,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48.000 
49.000 
60,000 
61,000 
52.000 
63,000 
64,000 
65,000 
66.000 
67,000 
68,030 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92.000 

Inch, 
0. 

.000000 
.000160 
.000300 
.000460 
.000600 
.000900 
.001000 
.001050 
.001450 
.002150 
.002600 
.002860 
.003350 
.008850 
.004350 
.004700 
.005050 
.005600 
.006400 
.006850 
.007650 
.008250 
.009150 
.009700 
.010900 
.011860 
.012400 
.018067 
.014150 
. 016700 
.016900 
.019000 
.021500 
.023900 
.026160 
.029050 
.032000 
.035500 
.039450 
.0450 
.0600 
.0575 
.0650 
.0760 
.1150 

Inch. 

0. 

.000000 
.000160 
.000160 
.000150 
.000150 
.000300 
.000100 
.000050 
.000400 
-.000700 
.000460 
.000250 
.000500 
.000500 
.000500 
.000350 
.000360 
.000550 
.000800 
.000450 
.000800 
.000600 
.000900 

..0Q0650 
.001200 
.000950 
.000550 
.000667 
.001083 
.001550 
.001200 
.002100 
. 002500 
.002400 
.002250 
.002900 
.002990 
.003600 
.003950 
.005650 
.0050 
.0076 
.0075 
.0100 
.0400 

Inch. 
0. 
0. 
0. 

a 

0.      . 
0. 

a 

.000860 

Indu 
0. 

Initial  load. 
Elastic  limit 

• 

Tensile  strength. 
Loadattimeofrnptnitt. 

.002160 

.001800 

.004450 

.002800 

.007400 

.002950 

.011600 

.004200 



General  eummary. 

TensQe  strength  per  sqnare  inch  of  original  section irannds..     92,004^ 

Elastic  limit  per  square  inch  <)f  originia  section do....     89,000 

Elongation  per  inch  after  rapture inch..     0.1250 

Elongation  per  inch  onder  strain  at  elastic  limit do 001060 

Seduction  in  diameter  at  point  of  rapture do 064 

Beductlon  in  area  after  rupture,  per  centum  of  original  section 21.4 

Position  of  rapture at  middle  of  stem 

Character  of  oroken  surfiMse fine  granular,  radiating  fhmi  a  dull  spot  at  the  oiroumferenoe 

Elongation  of  ipoh  sections ''.12*,  ".18* 
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MftrkSi  w  w  6 


Ko.  663. 


Diameter,  ".664. 

Sectional  area,  J2S  square  inch. 

Length,  2". 


▲ppUed  loads. 

EloDintiOD 

SnooeesiTO 
elongation 
perinoh. 

Pennanent 
■et. 

«» ■ — 

DuooeeBTe 

permanent 

■et 

• 
Bemarka. 

Total 

Per  square 
Inoh. 

perinch. 

PoufMU. 
250 
1,250 
2^600 
J  750 
6,000 
6,260 
7.600 
8,750 
9,000 
9,250 
9^500 
9,750 
10,000 
10,250 
10,600 
10,750 
11,000 
11.250 
U,500 
11,750 
12,000 
12,260 
12,500 
12,750 
13,000 
13,250 
13,600 
13,760 
14,000 
14,260 
14,500 
14,750 
15,000 
16,600 
16,000 
16,600 
17,000 
17,600 
18,000 
18,600 
19,0u0 
19,500 
20,000 
20.600 
21,000 
21,500 
22,000 
22,880 
22,880 

POttfldf. 

1.000 
6.000 
10,000 
15,000 
20,000 
25,000 
80.000 
85,000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
46.000 
46,000 
47,000 
48,000 
49,000 
60,000 
61.000 
62,000 
63,000 
54,000 
65,000 
66,000 
57,000 
67,000 
69,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86.000 
88,000 
89,620 

Inch. 
0. 

.000100 
.000250 
.000460 
.000600 
.000750 
.001000 
.001150 
.001200 
.001800 
.001360 
.001450 
.001900 
.002050 
.002400 
.002700 
.003250 
.003650 
.004050 
.004400 
.004900 
.005400 
.006250 
.006760 
.007300 
.007850 
.008650 
.009300 
.  010450 
.010760 
.011600 
.012100 
.  013400 
.014750 
.01G800 
.018550 
.020600 
.022000 
.025550 
.028400 
.031000 
.034250 
.038350 
.0450 
.0500 
.0550 
.0625 
.0760 

.000100 

.000150 

.000200 

.000160 

.000160 

.000260 

.000150 

.000050 

.000100 

.000050 

.000100 

.000450 

.000160 

.000350 

.000300 

.000550 

.000400 

.000400 

.000350 

.000500 

.000500 

.000850 

.000500 

.000550 

.000550 

.000800 

.000650 

.001150 

.000300 

.000850 

.000500 

.001300 

.001350 

.002050 

.001750 

.002050 

.002300 

.002650 

.002850 

.002600 

.003250 

.004100 

.006650 

.0050 

.0060 

.0075 

.0075 

Jneh. 
0. 
0. 

0. 
0. 

a 

0. 

Inch. 
0. 

Initial  load. 
Slaatio  limit. 

Tensile  strength. 
Load  at  time  of  rapture. 



.000850 

.000860 

.002050 

.001660 

.004260 

.00220a 

.007150 

.002900 

.010900 

.008750 

. 

General  eumtnary, 

1  ensile  strength  per  square  inch  of  original  section pounds..     89,520 

Elasticlimit  per  sanare  inch  of  originiQ  section — • do....     89^000 

Elongation  per  inoh  after  rapture inch..     0l076(^ 

Elongation  per  inoh  nnder strain  at  elastlo  limit do....    .001450 

Redaction  in  diameter  at  point  of  raptore do 084 

Bedaction  in  area  after  rnptore,  per  oentnm  of  originid  section 1L8 

Position  of  mptnre ''.25  from  middle  of  stem 

Character  of  hroken  sorfhce.  line  granular,  radiating  firom  a  Une  of  dnll-oolored  metal  extending  across 

hroken  surface. 
Xlongation  of  inch  sections ".07  ".08* 

S.  Ex.  36 38 
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Marks,  ^y?'. 

Length,  4".5. 

Diameter,  ''.797. 

Sectional  area,  .50  square  inch. 


Ko.  609. 


ADpUedloiidB. 

ComprM- 
Blonper 

Snoceaaive 

compre*- 

sionper 

inoL 

Permanent 
ee^ 

n ■■■Ill  n 

permanent 
•et. 

ToUJ. 

PerMnftre 
incL 

Pounds. 
600 
2,500 
5,000 
7,600 
10,000 
12,500 
16,000 
17,600 
20,000 
20.600 
21,000 
21.600 
22,000 
22,600 
28,000 

28.600 

24.000 
24.600 
25.000 
26,600 
26,000 
26,600 
27,000 
27.500 
28,000 
28,506 
29,000 
29,600 
80,000 
49,910 

Pounds. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
80,000 
85.000 
40,000 
41.000 
42,000 
48,000 
44.000 
45.000 
46,000 

47.000 

48,000 
49,000 
50,000 
61,000 
62,000 
63,000 
64,000 
65,000 
56,000 
67,000 
68,000 
69,000 
60,000 
99,820 

Inch. 
0. 

.000167 
.  000.138 
.000500 
.000667 
.000838 
.001000 
.001167 
.001338 
.001367 
.001400 
.001433 
.001467 
.001500 
.001533 
C.  001633 
(.002967 
.008833 
.003867 
.004533 
.004887 
.005338 
.006167 
.006900 
.007838 
.008300 
.000067 
.009567 
.010338 
.011267 

Inch. 
0. 

.000167 
.000166 
.000W7 
.000167 
.000166 
.000167 
.000167 
.000166 
.000034 
.000038 
.000038 
.000034 
.000033 
.000033 
.000100 
.001334 
.000366 
.000534 
.000666 
.000334 
.000466 
.000884 
.000738 
.000938 
.000467 
.000767 
.000500 
.000766 
.000984 

Inch. 

0. 

0. 

0. 

0. 

.000088 
.000038 
.000067 
.000067 
.000067 

Inch. 

0. 

InitinlkMd. 

o'. 

.000034 
0. 
0. 

.000067 

0. 

ElMtlelimtt 

.002888 

.002766 

.006688 

.008000 

AAMVIA 
.  UUVUUU 

.008167 

TTIfimato  iitr 

General  iummarjf. 

Elaetto  limit  per  Miiiftre  Inch  of  original  Motion pomd 

Compreasion  per  Inoh  under  Btrees  at  elastio  limit — Inc 

intimate  atrength  per  aqoare  inch  of  original  aeetloii pomd 

lianner  of  fkilnre « 
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No.  610. 


^8»   WW7 
rth,  4''.5. 

leter,  ''.797. 

ioDal  area,  .50  sqaare  inch. 


plied  loa^s. 

Compres- 
sion per 
inch. 

SnccessiTe 
compres- 
sion per 
inch. 

Permsnent 
set. 

SncceesiTe 
set. 

» 
Bemarks. 

, 1 

L 

Per  aqoAie 
incL 

0 
0 

Pkwnd*. 
1,000 
5,000 
10,000 
15,000 
20.000 
25.000 
80,000 
85.000 
40,0d0 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56^000 
57,000 
58,000 
59,000 

'    60,000 
102,400 

Inch. 
0. 

.000200 
.000400 
.000567 
.000783 
.000900 
.001067 
.001200 
.001367 
.001400 
.001488 
.001467 
.001600 
.001583 
.001667 
.001600 
.008000 
.008667 
.004188 
.004683 
.006067 
.005667 
.006488 
.006988 
.007500 
.008000 
.008667 
.009267 
.009967 

Inch. 
0. 

.000200 
.000200 
.000167 
.000166 
.000167 
.000167 
.000133 
.000167 
.000033 
.000033 
.000034 
.000088 
.000038 
.000084 
.000088 
.001400 
.000667 
.000466 
.000500 
.000434 
!000600 
.000766 
.000500 
.000567 
.000500 
.000667 
.000600 
.000700 

Inek, 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 
.000038 

Inch. 
0. 

Initial  load. 

Elastio  limit 
Ultimate  strength. 

0 

0 

0 

0 

0 

0 
0 
0 

■■■"ooooii" 

0 

10 

lO 

10 
10 

.000088 

.0 

10 

10 

N) 

H) 

.008883 

.002800 

H> 

)0 

M) 

)0 

.004888 

.004000 

X) 

)0 

K) 

90 
DO 

.007700 

.002807 

Generaf  tummary, 

bait  per  square  Inch  of  original  section pounds..       47.000 

ision  per  inch  nnder  stress  of  elastiolimit inch..    a00l600 

»  strength  per  square  inch  of  original  section ponnds..     102, '400 

of  fallnie.. triple  flexors 
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Ko.  511. 


Marks,  ^V  g 

Lengtb,  5'^ 

Diameter,  ".797. 

Sectional  area,  .50  square  inch. 


AppUed  loads. 

CompTM- 

SaoooaalTe 

compTM- 

aion  per 

incL 

Permanent 
•et. 

SuccesaiTe 

permanent 

aet 

Bemarka. 

Total. 

Per  flqnare 
Inch. 

Poundi. 
500 
2,500 
6.000 
7.600 
10,000 
12,500 
16,000 
17,500 
20,000 
20,500 
21,000 
21,600 
22.000 
22.500 
23,000 
23,500 
24,000 
24,500 
26,000 
25,500 
26.000 
26,500 
27,000 
27,600 
28,000 
28,500 
29.000 
29,500 
80,000 
49,150 

Poundt. 
1.000 
5.000 
10.000 
15, 000 
20,000 
25.000 
30,000 
35,000 
40,000 
41.000 
42,000 
43,000 
44,000 
46.000 
46,000 
47,000 
4K.000 
49.000 
50.000 
51.000 
52.000 
53.000 
64,000 
65,000 
56,000 
67,000 
58,000 
59.000 
60.000 
98.300 

Inoh. 
0. 

.000133 
.000333 
.01)0500 
.000667 
.000833 
.001000 
.001133 
.001300 
.001333 
.001367 
.001400 
.001433 
.001467 
.001500 
.001533 
.001600 
.001667 
.001767 
.001033 
.002567 
.002900 
.003433 
.003900 
.004267 
.004833 
.005267 
.005933 
.006500 

Inch. 
0. 

.000183 
.000200 
.000167 
.000167 
.000166 
.000167 
.000133 
.000167 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000038 
.000067 
.000067 
.000100 
.000166 
.000634 
.000338 
.000538 
.000467 
.000367 
.000566 
.000134 
.000669 
.000567 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initialloikd. 

Blaatlo  limit. 
Ultimate  atrangth. 

0. 

.000167 

.000167 

.002000 

.001833 

.004383 

.002883 

General  summary, 

Blaatio  limit  per  sqaare  inch  of  original  section ponnds..     49.000 

Compression  per  inch  nnder  stress  at  elastic  limit inch..'  0.00(667 

tntimato  strength  persqnareinoh  of  original  section pounds..      08,800 

Manner  of  failure -. triple  flezaro 

Speolflo  gravity 7.8662 

Hardness 20L7O 
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Fo.  512. 
.ol&rKSy  W  W  9 

LeDgth,  &'. 

Diameter,  ".797. 

Sectional  area,  .50  squarelnch. 


Applied  loads. 

Comprea- 

aionper 

innh. 

SnoceasiTe 

comprea- 

aion  per 

inoh. 

Permanent 
aet. 

SncoeaaiTe 

Itemarka. 

TotaL 

Per  sauare 
In^. 

aet. 

Pound*. 
500 
2,600 
6,000 
7,600 
10,000 
12,500 
19,000 
17,500 
20,000 
20,600 
21,000 
21,600 
22,000 
22,600 
23,000 
23,500 
24,000 
24.500 
25.000 
25.600 
28,000 
28,600 
27,000 
27,500 
28.000 
28.500 
29,000 
29,500 
80.000 
41,200 

Foundt, 
1,000 
5,000 
10,000 
1^000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
48,000 
47,000 
48,000 
40,000 
50,000 
51,000 
62,000 
63,000 
54,000 
66,000 
68.000 
67,000 
68.000 
59,000 
80,000 
82,400 

Ineh. 
0. 

.000187 
.000388 
.000500 
.000887 
.000800 
.000933 
.001138 
.001338 
.001500 
.001700 
.003038 
.004888 
.004888 
.006287 
.006838 
.008487 
.007100 
.007838 
.008888 
.008887 
.009800 
.010600 
.011287 
.011867 
.012533 
.013287 
.014300 
.016187 

Inch, 
0. 

.000187 
.000188 
.000187 
.000187 
.000188 
.000133 
.000200 
.000200 
.000187 
.000200 
.001338 
.001800 
.000500 
.000484 
.000588 
.000684 
.000833 
.000788 
.000500 
.000834 
.000883 
.000900 
.000787 
.000600 
.00086U 
.000784 
.001033 
.000887 

IwOi. 

0. 

0, 

0. 

0. 

0. 

0. 

0. 

.000088 
.000087 

Inch. 
0. 

Initial  load. 
Blaatlo  limit. 

"",'imm" 

.000034 

.008200 

.003188 

intimate  atrengtli. 

.005987 

.002787 

.009187 

.008200 

.012800 

003638 

General  summary. 

Xlaatio  limit  per  aqnare  inch  of  original  seotlon pounds..  40,000 

Comprraaion  per  inch  under  atress  at  elastic  limit inah..  0.001333 

Ultimate  strength  per  aqoare  inoh  of  original  aeotion pounds^.  82,400 

Manner  of  failare triple  flexure 

"-'flo  gravity •. 7.8684 

16.  TO 
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Marks,  ^^^ 


No,  613. 


10 


Length,  5'^ 

Diameter,  ''.797. 

Sectional  area,  .50  sqaare  inch. 


AppUed  loads. 

Compras- 

• 

Saoceasive 

aionper 
Inob. 

PenoMient 
aet. 

SncoaaalTe 
aet. 

Bemarka. 

Total 

^T*" 

JPliwndf. 
500 
2,500 
5,000 
7,600 
10,000 
12,500 
15,000 
17,500 
20.000 
20,500 
21,000 
21,500 
22,000 
22.500 
23,000 
28,500 
24,000 
24,600 
25,000 
25,500 
26,000 
26,500 
27,000 
27,500 
28,000 
28,500 
29,000 
29,500 
80,000 
80,500 
81,000 
81,500 
82,000 
82,500 
48,910 

Powndt. 
1,009 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40^000 
41,000 
4^000 
48.000 
41,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
63.000 
64.000 
66,000 
ft6.000 
67,000 
58,000 
60,000 
60,000 
61,000 
62.000 
68,000 
64,000 
65,000 
99:820 

Inch. 
0. 

.000167 
.000388 
.OOOSOO 
.000667 
.000888 
.000967 
.001188 
.001300 
.001333 
.001367 
.001400 
.001438 
.001467 
.001600 
.001638 
.001600 
.001600 
.001088 
.001067 
.001700 
.001738 
.001883 
.001988 
.001938 
.001833 
.001883 
.001867 
.001988 
.0C2067 
.002400 
.003067 
.003833 
.004300 

Inch. 

0. 

.000167 
.000106 
.000167 
.000167 
.000166 
.000134 
.000166 
.000167 
.000033 
000034 
.000033 
.000033 
.000084 
.000088 
.000038 
.000067 

0. 

.000088 
.000034 
.000033 
!000088 
.000100 
.000100 

0. 
—  .000100 

.0 

.000034 
.000068 
.000134 
.000333 
.000667 
.000766 
.000667 

Inch. 

0. 

0. 

0. 

.000088 
.000038 
,000067 
.000067 
.000067 
.000067 

Inch. 
0. 

Initial  bwd. 

Blaatielimit 
Deflaeted,  conrezoo  tlia 

miorometer  aideof  the 

apeciman. 

ultimate  atraoxth. 

"■'ooooii" 

0. 

00flflfi4 

o! 

0. 
0. 

.000100 

.000088 

.000188 

.000038 

.000167 

—  .000088 

—  .000200 

.000567 

.000600 

General  summarjf, 

Slaatio  limit  per  aqoarainoli of  original  aeotlon ponnda..     65^000 

Compreaaion  per  inch  nnder  atreaa  at  elaatio  limit inch..  0.001988 

Ultimate  atreneth,  per  aqnare  irch  of  original  aectioa ponnda..     99,880 

HanneroffUlnre triple  flexure 

"      "flograTl^ 7.8686 
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1^0.  384. 
Tension  Test 

Marks  on  bar,  "§^ 

Diameter,  ".664. 

Sectional  are^,  .25  sqaare  inch. 


Applied  loads. 

peruiob. 

Snoceesiye 
eloDgation 
perlncb. 

Pemuoieiit 

eet 

Sneoeesire 
permanent 

set. 

BMUffkS. 

TotiU. 

Per  MQue 

Pimndt, 

250 

1,250 

2,500 

8,750 

5,000 

6,250 

7,600 

7,750 

8,'000 

8,250 

8,500 

8,760 

0,000 

0,250 

0,600 

0,750 

10,000 

10,250 

10,600 

10,760 

11,000 

11,250 

11,600 

11,760 

12,000 

12,250 

12,600 

12.750 

18.003 

18.250 

13.500 

13.750 

14,000 

14,250 

14,500 

14,760 

15,000 

16,250 

15,500 

16,750 

16,000 

16,250 

16,600 

18,750 

17,000 

17,250 

17.600 

18,000 

18,600 

10,000 

10,600 

20,000 

20,600 

21,000 

21,600 

22,000 

22,500 

28.000 

28,600 

24,000 

24,060 

20,800 

Poundt, 
1.000 
6,000 
10,000 
15.000 
20.000 
25,000 
80.000 
81,000 
83;  000 
83.000 
84,000 
86.000 
86,000 
87.000 
88,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60.000 
51,000 
52.0U0 
63,000 
54,000 
55,000 
56,000 
57,000 
58.000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69.000 
70.000 
72.000 
74.000 
70,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92.000 
04.000 
06,000 
00,240 

Ineh. 
0. 

.000067 
.000200 
.000383 
.000467 
.000600 
.000738 
.000800 
.000833 
.000867 
.000900 
.000083 
.000967 
.001000 
.001088 
.001067 
.001100 
.001100 
.001183 
.001167 
.001233 
.001267 
.001300 
.001833 
.001367 
.001433 
.001467 
.001567 
.  001700 
.001833 
.0020J3 
.002267 
.  002933 
.  003400 
.004533 
.005200 
.000300 
.007000 
.008067 
.008667 
.010033 
.010033 
.011800 
.  012367 
.013700 
.014500 
. 016307 
.017567 
.  020033 
.022767 
.025500 
.028700 
.031667 
.  03.5333 
.  039833 
.045500 
.052733 
.0633 
.0800 
.1038 
.1233 

Ineh. 

0. 

.000067 
.000138 
.000133 
.000134 
.000133 
.000188 
.000067 
.000038 
.000034 
.000038 
.000038 
.000034 
.000088 
.000033 
.000034 
.000038 

01 

.000038 
.000084 
.000066 
.000034 
.000038 
.000033 
.000034 
.000066 
.000034 
.000100 
.000138 
.000183 
.000200 
.000234 
.000666 
.000467 
.001183 
.000667 
.001100 
.000700 
.001067 
.000600 
.  00l»66 
.000900 
.000867 
.000567 
.001333 
.000800 
.001867 
.001200 
.002466 
.002734 
.002733 
.003200 
.C02967 
.003666 
.004500 
.005667 
.007283 
.010567 
.0167 
.0288 
.0200 

Inch. 

a 

0. 
0. 
0. 
0. 
0. 
0. 

Ifuh. 
0. 

Initial  load. 
Slaafio  limit 

XntlmAtestrengtli. 
Load  at  time  of  mptore. 

0. 

0. 

***"■■"*** 

0. 

.000088 

.000088 

.000500 

.000467 

.004188 

.003638 

.008467 

•  004834 

.013600 

.005188  . 

. 

General  eummary. 

Tensile  strensth  per  square  inch  of  original  section Bounds 

Blastio  limit  per  sanare  inch  of  original  sectiob do 

Elongation  per  inon  after  mptare \\\ in<^' 

Elongation  per  inch  nnder  strain  at  elasticlimit I"™ Ido 

Bednction  in  diameter  at  point  of  raptare ll-..!I"""do"'  xv« 

Bednction  in  area  after  mptare,  per  oentom  of  orlginki  section ™..  .11111 .  * "."        41  0 

Position  of  raptare V'ftomneck 

Character  of  ferokensurfiwe silky,  interspersed  with  gianular  metal 

Elongation  of  inch  sections 'Ml 'Cw  (".34  ftaotnred  section) 


06,240 

60,000 

0.2100 

.001467 

184 


602 


TESTS   OP   IRON  AOT)   STEEL. 


No.  385. 

TensUm  Test. 
DiaDDieter/^564.  * 
Sectioual  area,  .25  sqaare  inch. 


Marks  on  bar,  ^*f^ 


Applied  loAds. 


Total. 


Persqottre 
iBeL 


Elonnitlon 
perukoh. 


SnooewlTe 
elongation 
per  inch. 


Permanent 


Sncoeeiiiye 
permanent 


Poundi. 
2S0 
1,250 
2,600 
9.750 
5,000 
0,250 
7,500 
7,750 
8,000 
8.250 
8,500 
6,750 
9,000 
0,250 
9.500 
9,750 
10.000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
18,000 
18,250 
18,500 
18,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15.260 
15,500 
15^750 
16,000 
16, 250 
16,500 
16,750 
17,000 
17,250 
17,500 
18»000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23.600 
24,000 
24,500 
25,000 
25,500 
26^650 
26.600 


Poundt. 
1,000 
5.000 
10.000 
15.000 
20,000 
25.000 
80,000 
81,000 
82,000 
83,000 
84,000 
85.000 
86,000 
87,000 
88.000 
80,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54.000 
65.000 
56,000 
57.000 
58,000 
50.000 
60,000 
61.000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
70.000 
72,000 
74.000 
76.000 
78.000 
80.000 
82,000 
84.000 
86.000 
88.000 
90,000 
92,000 
94,000 
96,000 
08.000 
100.000 
102,000 
102,600 


ilMft. 


.000100 
.000267 


.000600 
.000738 
.000083 
.000933 
.000067 
.001000 
.001033 
.001067 
.001100 
.001133 
.001167 
.001200 
.001283 
.001267 
.001300 
.001333 
.001367 
.001400 
.001488 
.001467 
.001500 
.001567 
.001600 
.001633 
.001667 
.001767 
.001867 
.002067 


.002488 

.002800 

.003233 

.004100 

.004700 

.005400 

.005900 

.006800 

.007600 

.008400 

.009000 

.010000 

.010000 

.011733 

.012900 

.014767 

.016607 

.018433 

.020600 

.023007 

.025667 

.028200 

.031100 

.033833 

.0400 

.0433 

.0000 

.0587 

.0638 

.0867 

.0900 


Ineh. 

0. 

.000100 
.000167 
.000138 
.000200 
.000133 
.000200 

0. 

.000034 
.000083 


.000034 


.000083 
.000034 
.000088 
.000083 
.000014 
.000038 
.000083 


.000033 

.000033 

.000034 

.000088 

.000067 

.000038 

.000033 

.000084 

.000100 

.000100 

.000200 

.000106 

.000200 

.000467 

.000333 

.000867 

.000600 

.000700 

.OOOJOO 

.000900 

.000800 

.000800 

.000600 

.001000 

.000600 

.001138 

.001167 

.001867 

.001000 

.001706 

.002167 

.002467 

.002600 

.002538 

.002800 

.002788 

.006167 

.0038 

.0067 

.0067 

.0066 

.0234 

.0033 


Inch. 
0. 
0. 


Inch. 


Initial  lottd. 


.000033 
.00^084 


.000067 


.000007 


.000067 


.000100 


Slaatiollmll 


.000800 


.000900 


.002000 


.001700 


009067  .008884 


Miorometer  romoTecL 


Ulttmate  strenstii. 
Load  at  time  of  rapture, 


Apeoiilc  grftTitj. , 
Hardnei 


General  eummary. 


20.82 

102,600 

52.000 

0.0967 

.001667 

.044 

_, , „ 14.0 

Poeition  of  ruptnre ".40  from  neck 

Cbanuster  of  broken  Burfaoe fine,  erannlar 

Blongationofinchaectiona ''.06,  ".09  (".14  fractoied  section 


Tensile  btrengdi  per  aqnare  inch  of  origin^  sectton pounds.. 

Xlastlo  limit  i>er  square  inch  of  original  section do.... 

Xlongation  per  incn  after  roptnre inoh.. 

Elongation  per  inch  nnder  under  strain  at  elaa tic  limit do — 

Bednction  in  diameter  at  point  of  rapture do.... 

Beduction  in  area  after  rapture,  per  centum  of  original  section. 


-JO  r^z^cTi.  JSr^GGTt^JBZoc^ . 
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No.  386. 
Tmsian  Test. 
Mark  on  bar,  "?® 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Permiiaro 

IttOO. 


XioniFfttloii 
per  inch. 


SnooesalTe 
elongation 
per  Ittoh. 


Permanent 
set 


SnooesalTe 
permanent 


Bemarks. 


Pounds, 
250 
1,260 
2.600 
8,750 
8»000 
0,260 
7,600 
7.760 
8,000 
8.260 
8,600 
6,760 
9,000 
8,250 
9^500 
0,750 
10,000 
10.290 
10,500 
10,760 
11,000 
11.260 
11,600 
11,760 
12,000 
12;  260 
12,600 
12,760 
13,000 
18,250 
18.600 
18,760 
14,000 
14,250 
14,500 
14,760 
16,000 
16,260 
16,600 
15,760 
10,000 
101260 
101600 
10,760 
17,000 
17,280 
17,600 
18,000 
19,500 
19,000 
19.600 
20,000 
20,600 
21,000 
21,600 
22.000 
22.600 
28.000 
28,600 
24,000 
24,600 
24710 
22^400 


Pounda. 
1,000 
6,000 
10.000 
1^000 
20,000 
25,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85.000 
80,000 
87,000 
88,000 
88,000 
40,000 
41.000 
42.000 
48,000 
44,000 
45,000 
40.000 
47,000 
48,000 
48,000 
50,000 
61,000 
52,000 
58,000 
54,000 
55.000 
50.000 
57,000 
58,000 
50.000 
80.000 
01,000 
62,000 
63,000 
64,000 
65^000 
66.000 
67,000 
68.000 
60,000 
70.000 
72,000 
74.000 
76.000 
78,000 
80.000 
82.000 
84.000 
86,000 
88.000 
90.000 
02,000 
94,000 
96,000 
98.000 
98,840 


Inch, 
0. 

.000288 
.000483 
.000600 
.000700 
.000867 
.000067 
.001000 
.001088 
.001067 
.001100 
.00U88 
.001167 
.001200 
.001233 
.001267 
.001800 
.001383 
.001367 
•001867 
.001400 
.001488 
.001500 
.001588 
.001000 
.001638 
.001700 
.001838 
.001983 


.002267 
.002400 


.003338 

.003900 

.004900 

.005888 

.006567 

.007233 

.007900 

.009133 

.010200 

.010833 

.011433 

.012667 

.013400 

.014983 

.016267 

.018267 

.020400 

.022833 

.026033 

.027733 

.031333 

.035000 

.038867 

.043267 

.049967 

.058067 

.0700 

.0900 

.1200 


Inch. 
0. 

.000233 
.000200 
.000167 
.000100 
.000167 
.000100 
.000033 
.000038 
.000034 
.000033 
.000038 
.000034 
.000033 
.000038 
.000034 
.000038 


.000034 


.000067 

.000033 

.000067 

.000033 

.000067 

.000188 

.000100 

.000100 

.000234 

.000188 

.000533 

.000400 

.0O0E67 

.001000 

.000988 

.000784 

.000666 

.000667 

.001233 

.001076 

.000633 

.000600 

.001284 

.000733 

.001538 

.001334 

.002000 

.002133 

.002433 

.003200 

.001700 

.003000 

.003667 

.003307 

.004000 

.000700 

.008100 

.011933 

.0200 

.0300 


Inch, 
0. 

.000088 
.000067 
.000067 


Ineh. 


Initial  load. 


.000100 


.000188 


.000083 


.000267 


.000184 


Slastlo  limit 


.000767 


.000500 


.002988 


.007800 


.004100 


.012238 


.004438 


Kiopometer  removed. 


Ultimate  strenstb. 
Load  at  time  of  mptnre. 


General  9ummary. 

#peoiflo  gmvity 57.868 

Hardness 21.17 

Tensile  strength  per  sqnare  inch  of  original  section pounds..       98;  849 

Xlaatio  limit  per  sqoarelnoh  of  original  section .^ do....       50;  000 

Xlougatlon  per  inon  after  mptnre inch..       0.1767 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001700 

Bednction  in  diameter  at  point  of  mptare do... I  .104 

Xednotion  in  area  after  rapture,  per  oentnm  of  original  section 88.6 

Position  of  raptors k ".80fhmineok 

<9iaraoter  of  broken  sarfiMse granular,  with  dall  center 

JOongatlon  of  inch  seotiona ".10  ".16  (".27  fhtctared  sections) 
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TESTS   OF   IRON   AND   STEEL. 


Marks  on  bar/®5^ 

Diameter,  ^^564. 

Sectional  area  .25  square  inch. 


No.  387. 
Tension  Test. 


Applied  loads. 


Tot-,  f  •?„»3r' 


inca. 


Elongation 
permclL 


SnooeMive 
elongation 
per  inch. 


Pennanent 


Sacceesive 

permanent 

■et. 


Remarkii, 


Found*, 

250 

1,250 

2,600 

8.750 

6,000 

e.250 

7,500 

7,750 

8.000 

8,260 

8,500 

8,750 

0,000 

0,250 

0,600 

0,750 

10,000 

10,250 

10,600 

10.750 

11,000 

11«260 

11,600 

11,760 

12,000 

12,260 

12,500 

12,760 

18,000 

18,260 

18,500 

18,760 

14,000 

14,250 

14,500 

14,750 

15,000 

15,260 

16^600 

16,750 

10,000 

16,260 

10,600 

16,760 

17,000 

17,250 

17,600 

18)000 

18,600 

19,000 

10,500 

20.000 

20,500 

21,000 

21,500 

22,000 

22,500 

28,000 

28,500 

24,000 

24,500 

26,000 

26,840 

32,100 


Foundt. 
1,000 
5,000 
10.000 
15.000 
20,000 
25.000 
80,000 
81,000 
82,000 
83,000 
84,000 
85.000 
86,000 
87,000 
86,000 
80.000 
40,000 
41,000 
42.000 
48,000 
44,000 
45.000 
40,000 
47,000 
48,000 
49.000 
50,000 
61,000 
52,000 
68,000 
64,000 
55,000 
58,000 
67,000 
58,000 
60,000 
60,000 
61.000 
02,000 
63,000 
64^000 
66,000 
06,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
04,000 
90,000 
96,000 
100,000 
101,860 


Jnoh. 
0. 

.000188 
.000267 
.000400 
.000600 
.000788 
.000038 
.000067 
.000967 
.001000 
.001038 
.001067 
.001100 
.001288 
.001167 
.001200 
001238 
.001267 
.001300 
.  001838 
.  001367 
.001400 
.001433 
.001467 
.001500 
.001538 
.001567 
.001667 
.001700 
.001738 
.001767 
.001800 
.001933 
.001967 
.002067 
.002200 
.002333 
.002600 


.003467 
.004967 
.005433 
.006800 
.007400 
.008467 
.009538 
.010567 
.012700 
.014000 
•016267 
.018667 
.021000 
•  028400 


.029267 


.035038 
.040938 
.045838 
.052167 
.062000 
.077667 
.1167 


Jneh, 
0. 

.000183 
.000134 
.000138 
.000200 
.000188 
.000200 
.000034 
0. 
.000033 
.000038 
.000034 
.000033 
.000038 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000084 
.000038 
.000033 
.000034 
.000033 
.000038 
.000034 
.000100 
.000033 
.000033 
.000034 
.000033 
.000138 
.000034 
.000100 
.000133 
.000138 
.000267 
.000833 
.000634 
.001500 
.000466 
.  001367 
.000600 
.001067 
.001066 
.001034 
.002133 
.  001300 
.002267 
.002400 
.002333 
.002400 
.002433 
.008434 
.003066 
.003600 
.005000 
.004900 
.006384 
.009888 
.016667 
.089038 


JfiM. 


Ineh. 


Initial  load. 


.000038 


.000033 


.000038 


.000038 


.000067 


.000067 


.000188 


.000066 


Blartio  limit 


.000488 


.000800 


.003267 


.002834 


.008233 


.004960 


Micrometer  removed, 
rritimate  Btrength. 
Load  at  time  ofrnptiire 


General  eummary. 

Tensile  strength,  persqnare  inch  of  original  section pounds..    101,860 

Blastio  limit,  per  square  Ineh  of  original  section do....     57,000 

Elongation  per  inch  after  mptare inch..      0.2033 

Elongation  per  inch  nnder  strain  at  elastic  limit ^ do OOIOOT" 

Bednctlon  in  diameter  at  point  of  mptare do 134 

Bedaction  in  area  after  mptare,  per  centum  of  original  section 41.9- 

Position  of  raptare l"ftt>mneclc 

Character  of  hroken  snrfaoe granular,  00  per  cent.,  dull  spongy  center,  40  per  cent 

Elongation  of  inch  sections ".13,  ".18  ('^30  fractured  section^ 


TESTS   OF   IRON  AND   STEEL. 

No,  406. 

Compression  Test. 
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Marks  on  bar,  10  B  B 
Length,  ir'.976. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 


Applied  loada. 

Compreft- 

fliOD  per 

inch. 

Saooeealve 
oomprea- 
aion  per 

Permanent 
aet. 

Sacoessive 
Bet 

*    TtomfcrVfc 

Total 

Per  Muare 
inch. 

Found9. 
1,000 
5,000 
JO,  000 
15,000 
20.000 
25,000 
30,000 
81,000 
82.000 
83,000 
84,000 
85.000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46;  000 
47,000 
48,000 
40,000 
50,000 
51,000 
62,000 
58,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
61,000 
62.000 
63,000 
64,000 
40,000 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
2S,000 
30.000 
.      81,000 
82,000 
83.000 
84,000 
85,000 
36.000 
87.000 
88.000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45^000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56.000 
57,000 
58,000 
59,000 
60.000 
61,000 
62,000 
63,000 
64,000 

Inch. 
0. 

.000130 
.000280 
.000430 
.000610 
.0007^-0 
.000040 
.000980 
.001010 
.001040 
.001080 
.001110 
.001140 
.001180 
.  001210 
.001240 
.001280 
.001310 
.001350 
.001380 
.001420 
.001400 
.001400 
.001530 
.001570 
.001610 
.001670 
.001730 
.001780 
.001870 
.001960 
.002110 
.002290 
.002570 
.002940 
.003510 
.004680 
.003400 
.007200 
.009000 
.011500 

Inch, 
0. 

.000130 
.000150 
.000150 
.000180 
.000170 
.000100 
.000040 
.000030 
.000030 
.000010 
.000030 
.000030 
.000040 
.000030 
.000030 
.000040 
.000030 
.000040 
.000030 
.000040 
.000040 
.000030 
.000040 
.000040 
.000040 
.000000 
.000060 
.000050 
.000000 
.000090 
.000150 
.000180 
.000280 
.000370 
.000570 
.001170 
.000720 
.001800 
.001800 
.002500 

IncJL 

0. 

0. 

0. 

0. 

0. 

.000010 
.000010 

IwiK 
0. 

Initial  ]Md. 

SlaatioUmifc. 

Ultimate  atreneth. 
Load    anatained  when 

'".'ooooio" 

0. 

.000010 

0. 

.000010 

0. 

.000030 

.000020 

.000090 

.000060 

.000310 

.000220 

.002610 

.002900 

.009650 

.007040 

OeneraJ  aummary, 

JSlaatlcHinit  per aqnare  inch  of  original  aeotion ponnda..     49  000 

Compreeaion per  inch  nnderatreaa  at  elaatio  limit inch..  0.001610 

intimate  atrength  per  aqnare  inch  of  orfifinai  aeotion ponnda..      64,000 

^S?,**^^**i*lS"**-lL"l*-_l f:... triple  fleinre 

:Middle  deflection  after  the  teat Inohf.  .86 


J^^^tcTv  ^7^se^c7i.J?loc7C 


SEx  3(491 


TESTS   OF   lEON   AND   STEEL. 
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No.  388. 
Tension  Test. 
Marks  on  bar,  "§»' 
Diameter,  '^664. 
Sectional  area,  .25  Bqnare  inch. 


Applied  loads. 


ToUL 


Per 


rsmare 
inciL 


ElODglitlOD 

per  inch. 


SvooeMire 
eloofntkm 
perinoh. 


Pennaiient 


SacoeMive 
pennaneiit 
set. 


Bemarkfl. 


2S0 
1,250 
2,600 
B,760 
6^000 
e,250 
7,600 
7,760 
8.000 
8.250 
8,600 
8;  750 
9,000 
0;250 
9,600 
9.750 
10,000 
10,260 
10,600 
10,760 
11,000 
11,260 
11,600 
11,750 
12,000 
12,250 
12,600 
12,760 
IS.  000 
18,260 
18,500 
18,750 
14,000 
14^260 
14,600 
14,750 
16^000 
1^260 
16,600 
16^750 
16;  000 
1&260 
10^600 
10^750 
17,000 
17,250 
17.600 
18»000 
18;  600 
19,000 
10,600 
20,000 
20,500 
21,000 
21,600 
22,000 
22,600 
28,000 
28,600 
24,000 
24,600 
26^000 
26,200 
22,900 


Foundi. 
1.000 
5,000 
10,000 
15^000 
20,000 
26,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
37,000 
88.000 
89.000 
40,000 
41,000 
42,000 
43.000 
44.000 
45,000 
40,000 
47,000 
48,000 
48,000 
60,000 
61,000 
62.000 
68,000 
54,000 
65,000 
50,000 
57,000 
68,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66.000 
66,000 
67,000 
68,000 
60,000 
70,000 
72,000 
74.000 
76^000 
78.000 
80,000 
83,000 
84.000 
86,000 
88,000 
90,000 
92,000 
94,000 
96^000 
96,000 
100,000 
100,800 


0. 

-.000038 
^000067 
.0t»0067 
.000233 
000433 
.000567 
.000638 
.000667 
'  .000700 
.000733 
.000800 
.000600 
.000833 
.000867 
.000900 
.000038 
.000967 
.001000 
.001033 
.001067 
.001100 
.001188 
.001167 
.001200 
.  001267 
.001800 
.  001800 
.001388 
.001867 
.001467 
.001638 
.001567 
.001600 
.001700 
.001838 
.001983 
.002138 
.002467 
.008200 
.004067 
.004967 
.006067 
.006800 
.007067 
.008667 


.011400 
.013500 
.015567 
.017000 
.020800 
.028167 


.081288 
.085167 


.044967 
.051388 
.060667 
.075607 
.1000 


Inch, 
.000033 


0. 

.000166 
.000200 
.000134 
.000006 
.000034 
.000033 
.000033 
.000067 

0. 

.000083 
.000034 
.000033 
.000033 
.000034 
.000038 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.000038 

0. 

.000088 
.000034 
.000100 
.000066 
.000034 
.000038 
.OOOJOO 
.000138 
.000100 
.000200 
.000334 
.000733 
.000867 
.000900 
.001100 
.000733 
.001167 
.000700 
.001266 
.001467 
.002100 
.002067 
.002388 
.002400 
.002867 
.002166 
.002900 


.008084 
.004066 
.005734 
.006366 
.009234 
.  015100 
.024838 


Inch, 
0. 
0. 

-.000067 
—.000100 
—.000100 
—.000100 
-.000100 


Inch. 


Initial  load. 


-.000067 
—.000038 

0. 

0. 

0. 


-.000100 


—.000100 


—.000100 


—.000100 


—.000100 


Slastio  limit 


.000033 


.000188 


.007800 


.004667 


tntiinate  strttigth. 
Load  at  time  of  raptare. 


General  eumwutrjf, 

Tenefle  strangth  per  M|iiare  inch  of  original  tieotion pennds..    100,600 

XbMtiellcdtpereqnareiiiehof  originalseotion do —      67,000 

SloDgatioa  per  incn  after  mptare inob..     0.1060 

Elongation  per  iooh  under  atrain  at  elaetio  limit do 001G60 

Bednotion  in  diameter  at  point  of  raptare do 104 

Bedaotion  in  area  after roptnre, per  centvm  of  original  aection 88.5 

PocMon  of  raptare ".TOfhnnneck 

Charaoter  of  broken  enrfkoe -. grannlar,  smaD  dall  apot  near  the  oenter 

SlongatiOQofinohaectionB ".08,  ".11  (''.26  fraotored  section) 
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TESTS   OP   IRON   AND   STEEL. 


No. 

Tension  Test 
Marks  on  bar,  "?®» 
Diameter,  ''.664. 
Sectional  area,  .25  square  inch. 


Applied  loads. 


Tot.L    P«toX~ 


Elongation 
per  inch. 


SacoeisiTe 

elongation 

per  inch. 


Permanent 
set 


SncoeeeiTe 
peimanent 

•et. 


Founds. 

260 

1,250 

2,600 

8,750 

6,000 

0,250 

7,600 

7.750 

8.000 

8.250 

8,500 

8,750 

9,000 

0.250 

0,500 

0,750 

10,000 

10,250 

10.500 

10,760 

11,000 

11,250 

11,600 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

18,250 

18,600 

18,760 

14,000 

14,250 

14,500 

14,750 

15,000 

15.250 

16,500 

15,750 

16,000 

16,250 

16,500 

16,750 

17,000 

17,250 

17,500 

18,000 

18,500 

19,000 

19,500 

20,000 

20.500 

21.000 

21,500 

22,000 

22,500 

23,000 

83,500 

28,680 

21,200 


Poundt, 

1,000 

6,000 

10,000 

16,000 

20,000 

.  26,000 
80,000 
81,000 
82,000 
83,00o 
84,000 
85,000 
86.000 
87,000 
88,000 
89,000 
40, 000 
41,000 
42,000 
43,000 
44,000 
45, 000 
46,000 
47,000 
48,000 
49.000 
60,000 
51,000 
52,000 
63,000 
54,000 
65.000 
66,000 
67,000 
68,000 
59,000 
60,000 
61,000 
62,000 
63.000 
64,000 
65,000 
60,000 
67,000 
68,000 
60,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86.000 
8a  000 
90.000 
92,000 
94,000 
94,720 


Inetu 
0. 

.  .000038 
.000138 
.000300 
.001)533 
.000667 
.000833 
.000867 
.000000 
.000933 
.  000967 
.001000 
.001000 
.001038 
.001067 
.001100 
.001(33 
. 001200 
.001233 
.001207 
.  001300 
.001367 
.001400 
.  001433 
.001467 
.001600 
.001707 
.001833 
.002067 
.002300 
.002633 
.  003333 
.004133 
.004038 
.0061.'» 
.006800 
.008400 
.000033 
.009707 
.010(33 
.011633 
.012467 
.013567 
.  014300 
.  015300 
.010467 
.  017767 
.019667 
.  022333 
.  025000 
.  0J7067 
.0ni3W 
.03^33 
.  0383:J3 
.  0U167 
.049933 
.057933 
.07^8 
.0900 
.1267 


Ineh, 
0. 

.000033 
.000100 
.000167 
.000233 
.000134 
. 000166 
.000034 
.000033 
.000033 
.000034 
.000033 
0. 

.000033 
.000034 
.000033 
.000033 
.000067 
.000033 
.000034 
.  000033 
.000067 
.000033 
.000033 
.000034 
.*000133 
.  000167 
.000166 
.000234 
.000233 
.000333 
.  000700 
.000800 
.  OOOoOO 
.001500 
.000667 
.001600 
.  000633 
.  000734 
'  .000666 
.  001400 
.  000(334 
.001100 
.000733 
.001000 
.001167 
.  001300 
.001900 
.002606 
.002667 
. 002667 
.  00 {666 
.003000 
.004000 
.00.1834 
.  005766 
.008000 
.015387 
.0167 
.0367 


Inch. 
0. 
0. 
0. 
0. 

a 

0. 
0. 


Ineh, 


Initial 


.000033 


.000038 


XlastlflUiBlk. 


.000200 


.000167 


.001433 


.001233 


.006200 


.004767 


.010033 


.003833 


.014967 


.004934 


Micrometer  remored. 

Xntimate  strencrtb. 
Load  at  time  or  ruptnre. 


General  aummurtf, 

Tenefle  strength  per  square  inch  of  original  sf^ction ponnds..     M,720 

Elastic  limit  per  sqnare  inch  of  original  section .do 48,000 

Elongation  per  inon  after  rapture Inch..      1.1733 

Elongation  per  inch  under  strain  at  elnsticlimit do  ...    .001467 

Bednotion  in  diameter  at  point  of  rupture do 114 

Rednotion  in  area  after  rupture,  per  centum  of  original  section 8(L4 

Position  of  rupture ".85  from  neck 

Obaraoter  of  broken  surface granular,  dull  flf>ot  nev  the  center 

Elongation  of  Inch  sections 'Ml,  ".18  (".28  fractured  section) 


TESTS   OF   IRON   AND   STEEL. 

No.  405. 

Compresaian  Teat. 
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Marks  on  bar,  12  B  Bi 
Length,  ir^956. 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 


AppUedlMda. 

Compres- 
sion per 
incL 

SnocesBive 

comprea- 

•iou  per 

inob. 

Permaaent 

tet. 

SnooeaalTe 

permanent 

set 

Semarks. 

TotaL 

inoL 

Poundt, 
1,000 
6^000 
10,000 
16,000 
20,000 
26,000 
30,000 
81,000 
82,000 
83,000 
84,000 
85.000 
86,000 
87,000 
88,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61.000 
62,000 
63,000 
54,000 
6iS000 
56^000 
67,000 
68^000 
60,000 
60,000 
68.100 
40,000 

Pounds, 
1,000 
6,000 
10.000 
15,000 
20,000 
25,000 
80,000 
•31,000 
82,000 
33,000 
84.000 
35,000 
86.000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50.000 
51,000 
52,000 
63,000 
54,000 
55,000 
56,000 
57.000 
58,000 
59,000 
60,000 
63,100 

Ineh, 
0. 

.000110 
.000260 
.000420 
.U00590 
.000750 
.000920 
.000950 
.000900 
.001030 
.001060 
.001090 
.001110 
.001150 
.001190 
.001220 
.001250 
001200 
.001330 
.001380 
.  001420 
.001470 
.001510 
.001560 
.001610 
.  001690 
.001790 
. 001910 
.002080 
.002290 
.002860 
.003130 
.003580 
.004150 
.004910 
.005990 
.007700 

Ineh. 
0. 

.000110 
.000160 
.000160 
.000170 
.000160 
.000170 
.000030 
.000040 
.000010 
.000030 
.000030 
.000020 
.000040 
.000040 
.000030 
.000030 
.000040 
.000040 
.000050 
.000040 
.000050 
.000040 
.000050 
.000050 
.000060 
.000100 
.000120 
.000170 
.000210 
.000570 
.000270 
.000450 
.000570 
.000760 
.001080 
.001710 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Perceptible  deflection. 

• 

Ultimate  strength. 
Load   sostained   when 
test  was  disconUnaed. 

••....... 

■■■*■* 

0. 

0. 

* 

.000030 

.000030 

..;..!!!'.. !'j;:.::: 

1 

.000210 

.000180 



.001310 

.OOUOO 

.005480 

.004170 

4 

General  summary. 

Klaaticlimit  per  square  inch  of  original  section pounds..       48.000 

Compression  perinoh  under  stress  of  elastic  limit inch..     .001610 

Ultimate  strength  per  square  inch  of  original  section ;. pounds..       63.100 

Manner  of  fkttnre T. ...triple  flexture 

lilddle  deflection  after  the  test f. //.go 

S.  Ex.  36 39 


2^/7rc/t  ^T^eec^^^ctc^, 
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No.  390. 
Tension  Test. 
Marks  on  bar,  ^^^^ 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 


Elongation 
per  inch. 

Snooeasive 
elongation 
per  inch. 

Permanent 
net. 

SncoeaaJye 

permanent 

set. 

Total. 

Per  square 
Inch. 

Found9. 
1,000 
5,000 
10.000 
15^000 
20,000 
26,000 
30,000 
81,000 
82,000 
33,000 
HOOO 
35,000 
86.000 
37.000 
38,000 
39.000 
40,000 
41,000 
42,000 
4d,000 
44,0C0 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52.000 
53.000 
54,000 
55.000 
56.000 
07, 000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64.000 
65,000 
66.000 
67,000 
68,000 

ai.ooo 

70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82.000 
84.000 
86,000 
t^8.000 
90.000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
102,560 

Poundg. 
250 
1,250 
2,500 
8,750 
6.000 
6,250 
7,600 
7,750 
8,000 
8,250 
8,600 
8,760 
9,000 
9,250 
9,500 
9,750 
10,000 
10,250 
10,600 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13.500 
18.750 
14,000 
14,250 
14,500 
14.750 
15.000 
15,250 
15, 5C0 
15,750 
16.000 
16.250 
16.500 
16.750 
17,000 
17,250 
17,500 
18.000 
18.500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24.500 
25,000 
26,500 
25,640 
21,900 

Inch. 
0. 

.000100 
.000267 
.000433 
.000633 
.000767 
.000988 
.000033 
.000967 
.001000 
.001038 
.001067 
.OOUOO 
.001133 
.001183 
.001167 
.001200 
.001288 
.001267 
.001267 
.001300 
.001333 
.001367 
.001400 
.001438 
.001467 
.001500 
.001533 
.0«J1567 
.001600 
.001667 
.001667 
.001733 
.001767 
.001800 
.001867 
.001967 
.002100 
.  002300 
.002500 
.003067 
.003600 
.004800 
.005400 
.006333 
.  007400 
.008767 
.010400 
.012600 
. 015067 
.016333 
.018467 
.  020733 
.023367 
.026000 
.029333 
.032000 
036000 
.040000 
.045333 
.035000 
.064000 
.079338 
.1067 

Inch. 

0. 

.000100 
.000107 
.000166 
.000200 
.000134 
.000166 

0. 

.000034 
.000033 
.000038 
.000034 
.000033 
.000033 

0. 

.000034 
.000033 
.000033 
.000034 

0. 
.000033 
.000033 
.000034 
.000083 
.000033 
.000034 

-.000033 
.000033 
.000034 
.000033 
.000067 

0. 

.000066 
.000034 
.000033 
.000067 
.000100 
.000133 
.000200 
.000200 
.000567 
.000533 
.001000 
.000800 

.001067 
. 001367 
.001633 
.002200 
. 002467 
.001266 
.002134 
.002266 
.  002634 
.002633 

. 002667 
.004000 
.004000 
.  005^33 
.009667 
.009000 
.015333 
.027367 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

0. 

0. 

0. 

0. 

.000033 

.000033 

.000200 

.000167 

• 

.001467 

.000267 

.006267 

.004800 

Micrometer  removed. 
Ultimate  strength. 
Load  at  time  of  mptare. 

. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    102,560 

mastic  limit  per  square  inch  of  original  section do 58L000 

Elongation  per  inch  after  rupture indi..      0.1867 

Elongation  per  inch  under  strain  at  elastio  limit do 001800 

Kedttction  in  diameter  at  point  of  rupture do 134 

Bedaction  in  area  after  rupture,  per  centum  of  original  section 41.9 

Position  of  rupture ".95  from  neck 

Chaiaoter  of  broken  surface granular,  50  per  cent. ;  dull  spongy  center,  50  per  cent 

Elongation  of  inch  sections ".09,  ".15  (".32  ftuctured  section) 


612 


TESTS   OF  IRON   AND   STEEL. 


:So.  391. 
Tension  Test. 
Marks  on  bar,  ^2^^* 
Diameter,  ''.564, 
Sectional  area,  .25  square  inch. 


Applied  IcMids. 


Tolal. 


Pounds, 

250 

1,260 

2,500 

8,750 

SvOOO 

0,250 

7,600 

7,760 

8,000 

8,250 

8,500 

8,760 

9,000 

9.250 

9,500 

9,750 

10,000 

10, 250 

10,500 

10, 750 

11,000 

11.250 

11,500 

11,760 

12,000 

12, 250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,250 

15,500 

15,750 

16,000 

10,250 

16,500 

16,750 

17,000 

17,250 

17, 500 

18,000 

18,500 

19,000 

19,500 

20,000 

20,600 

21,000 

21,500 

22,000 

22.500 

23,000 

23,500 

24,000 

24,250 

21,900 


Per  iflunre 


Poundi. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
80,000 
81,000 
82,000 
33,000 
84,000 
85,000 
30.000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43. 000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56. 000 
67,000 
58.000 
59,000 
60,000 
61,000 
02,000 
63,000 
64,000 
<5,000 
66.000 
67,000 
68,000 
69,000 
70.000 
72,000 
74,000 
76,000 
78, 000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
92,000 
94,000 
96.000 
97,000 


Elonf^tion 


per  inob. 


Ineh, 
0. 

.000133 
.000267 
.000433 
.000633 
.000767 
.000933 
.000967 
.001000 
.001033 
.001067 
.001100 
.001133 
. 001167 
.001200 
.001200 
.001233 
.001267 
.001300 
.001333 
.  001367 
.001400 
. 001467 
.001600 
.  001533 
. 001567 
.  001667 
.001933 
.  002500 
.002*03 
.004107 
.004667 
.  005667 
.  008033 
.  006^33 
. 007333 
.008500 
.  009367 
.  009900 
.010533 
.011500 
.012533 
.013500 
.014100 
. 014933 
.015900 
.017133 
.016933 
k 021233 
.  028733 
.026233 
. 028900 
.031833 
.  035'00 
.  039233 
.045067 
.050000 
.058667 
.068333 
.0887 
.1800 


Sncoessiye 
elongation 
perinch. 


Inch. 
0. 

.000133 
.000134 
.000166 
.000200 
.000134 
.000160 
.000034 
.000033 


.000034 
.000033 
.000033 
.000034 
.000033 
0. 

.000033 
.000034 
. 000033 
.  000033 
.000034 
.000033 
.000067 
.000033 
.000033 
.000034 
.000100 
.000266 
. 000567 
.  000333 
.001334 
.000500 
.001000 
.000366 
.000800 
. 000700 
.000907 
.000867 
. 000533 
.000633 
.000967 
.001033 
.000967 
.000600 
. 000833 
.000967 
.001233 
.001800 
.002300 
.002500 
.002500 
.002667 
.002033 
.  003667 
.003733 
.005834 
.004933 
.008667 
.009666 
.018367 
.0433 


Permanent 
set. 


Inch. 

0. 

0. 

0. 

.000033 
.000033 
.000033 
.000067 


.000067 


.000067 


.000067 


.000233 


.002667 


.010167 


.014400 


SucceMlTe 

pemuff&ent 

set 


Tneh. 


.000033 
0. 
0. 

.000034 


.000160 


.002434 


.003834 


.004233 


Bemarks. 


Initial  load. 


Elastic  limit. 


Micrometer  removed. 

Ultimate  strenffth. 
Load  at  time  ormptnre. 


General  summary. 


Specific  gravity 7.8610 

^irdness 19.93 

Tensile  HtrenKtb  per  sqnare  inch  of  orisinalBeotion I>oands..      97,000 

Elasticlimit  per  square  inch  of  original  section do....      49,000 

Elongation  perinea  alter  rapture inch..      0.1867 

Elongation  per  Inch  nnder  strain  at  elastic  limit do 001567 

Bednctionin  diameter  at  point  of  roptare do 124 

Bednction  in  area  after  rapture,  per  oentam  of  original  section 89.2 

Position  of  rupture ".25  £rom  middle  of  stem 

Character  of  broken  aurfiuse granular,  00  per  centum)  dull  eccentric  spot,  40  per  centum 

Elongation  of  inch  sections ".12  (".81  fractured  section),  ".13 
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10.— 12'' M.  L.  RIFLED  MOBTAB. 

CAST  IRON,  HOOPED  WITH  STEEL. 
[CMt*iron  specimens  from  experimental  cylinder,  and  steel  specimens  fh)m  trnxmion  hoop.] 


J^""  C^.J^.  Jtz/^^e^  ^J^OT-igevy^ 


-JSbc/ye^zzn&^i^cxZ^  c^Z'i^t^er' 


^ypecz^fee^tP  ttt^&rt,  ove.^  cc^^t   eJCjper'i^7neyt''i^, 


SEx3649l 


TESTS   OF   IRON   AND   STEEL. 

Ko.  425. 

Tension  Test 
Mark  on  bar,  1 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Length,  20''. 
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♦ 

ElonKfttlon 
per  inch. 

Sacceesire 
elonfrfttion 
per  inch. 

Permanent 
set. 

Saccessire 

permanent 

set. 

Remarka. 

TotaL 

Per  square 
inoh. 

Pounds. 

Pounds. 

Jneh. 

Inch. 

Inch. 

Inch. 

600 

500 

0. 

0. 

0. 

0. 

Initialload. 

1,000 
2,000 
8,000 

1,000 

.000010 

.000010 

0. 

2,000 
3.000 

.000070 

.000060 

0. 

.",',', 1 

.000120 

.000050 

S: 

;;.];! 

4,000 

4,000 

.000170 

.000050 

0. 

6.000 

5,000 

.000230 

.000060 

.000005 

.000005    1 

6.000 

6.000 

.  000205 

.ooooa-) 

.000010 

.000005 

7,000 

7,000 

.000345 

.000050 

.000020 

.000010 

8,000 

8,000 

.000400 

.  000055 

.000035 

.000015 
.000010 

9,000 

9,000 

.000470 

.000070 

.000045 

10,000 

10,000 

.0003.S0 

.000060 

.000050 

.000005 

11,000 

11,000 

.000600 

.000070 

.000055 

.000005 

12,000 

12,000 

.000660 

.000060 

.000065 

.000010 

13,000 

13,000 

.000750 

.000090 

.000095 

.000030 

. 

14,000 

14,000 

.000810 

.000060 

.000105 

.000010 

16,000 

15,000 

.000910 

.000]00 

.  000140 

.000035 

16,000 

16,000 

.001000 

.000090 

.000155 

.000015 

17,000 

17,000 

.001100 

.000100 

.000190 

.000035 

18,000 

18,000 

.001200 

.000100 

.000210 

.000020 

19.000 

19, 000 

.001300 

.000100 

.000260 

.000050 

20,000 

20,000 

.001416 

.000115 

. 000300 

.000040 

21.000 

21, 000 

.001550 

. 000135 

.000355 

.000055 

22,000 

22,000 

. 001670 

.000120 

.000425 

.000070 

23,000 

23,000 

.001840 

.000170 

.000516 

.000090 

24,000 

24,000 

,002100 

.000260 

.000650 

. 000136 

26,000 

25,000 

.002310 

.000210 

.000815 

.000165 

26,000 

26,000 

Ultimate  strength. 

General  summary. 

Specific  praTlty 7.2671 

Bardnesa 14.83 

Tensile  Btrenfcth  per  square  inch  of  original  section poands..    26,000 

Position  of  raptore 6".50  from  neck 

Character  of  broken  sarfiaoe coarse,  granular,  mottled 
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TESTS   OF   IRON   AND   STEEU 
2^0.  426. 


Tension  Test. 
Mark  on  bar,  2 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Length,  20''. 


Applied  loads. 

Eloneation 
periDch. 

Sncceesive 
elonfration 
per  inch. 

Permanent 

set. 

Successtre 

permanent 

set 

• 

ToUL 

Per  square 
inoli. 

Bemarks. 

P<mnd§, 

Pounds. 

Inch, 

Ineh. 

Ineh. 

Inch. 

600 

500 

0. 

0. 

0. 

0. 

Initial  load. 

1,000 
2.000 
8,000 
4  000 
A,  000 
6,000 

1,000 
2.00O 
8,000 
4,000 
5,000 
6,000 

.000010 
.000060 
.000110 
.000170 
.000220 
.000275 

.000010 
.000050 
.000030 
.000060 
.000050 
.000055 

0. 
0. 
0. 
0. 
0. 
0. 

7,000 

7;  000 

.000340 

.000065 

.000005 

"V660065" 

8,000 

8,000 

.000395 

.000055 

.000010 

.000005 

l>,000 

0.000 

.000445 

.000050 

.000015 

.000005 

10,000 

10,000 

.000515 

.000070 

.000020 

.000005 

11.000 

11,000 

.000580 

.000065 

. 000045 

.000025 

12,000 

12,000 

.000640 

.000060 

.000050 

.000005 

13.000 

13^000 

.000715 

.000075 

.000065 

.000015 

14.000 

14,000 

.000800 

.000085 

.000085 

.000020 

15.000 

15,000 

.000865 

.000065 

.000100 

.000015 

16,000 

16,000 

.000965 

.000100 

.000120 

.000020 

17,000 

17,000 

.001050 

.000085 

.000160 

.000030 

18,000 

18,000 

.001150 

.000100 

.  000190 

.000040 

19,000 

19.000 

.001230 

.000080 

.000205 

.000015 

20,000 

20,000 

.  001855 

. 000125 

.000265 

.000050 

21,000 

21,000 

.001480 

.  000125 

.000305 

.000050 

22.000 

22,000 

. 001610 

.000130 

.000370 

.000065 

23,000 

23,000 

.  001750 

.000140 

.     .000445 

.000075 

24.000 

24,000 

.001950 

.000200 

.000550 

.000105 

25,000 

25.000 

,002130 

.000180 

.000655- 

.000105 

26.000 

26,000 

.002405 

.000275 

.000860 

.000105 

27.000 

27,000 

.002605 

.000200 

.001095 

.000245 

28,000 

28.000 

.003100 

.000405 

.001405 

.000310 

28»040 

28,940 

Ultimate  atrengtb. 

' 

General  eummarif. 

Tensile  strength  per  square  inch  of  orieinal  section pounds..      28,940 

Elastic  limit  per  square  inch  of  original  section not  well  defined 

Position  of  mptore v 9f'tnmneck 

Charaoter  of  broken  surface coanei  granular,  mottled 


Mark  on  bar,  3 

Length,  12". 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 


TESTS   OP  IRON   AND   STEEL. 

No.  415. 

Compression  Test 
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AppUedloAds. 

Comprea- 

sion  per 

inch. 

SnoceMive 
compres- 
sion per 
inch. 

Permanent 
set. 

Successive 
set. 

Kemarka. 

Total. 

Per  sqnftre 
inch. 

Pounds. 

Poundg, 

IfUh. 

Inch. 

Inch. 

'inch. 

1.000 

1.000 

0. 

0. 

0. 

0. 

Initial  load. 

2,000 
8,000 
4.000 

2,000 
3.000 
4,000 

.  000070 

.000070 

0. 

.000110 

.  000040 

0. 

.  000170 

.000000 

.000020 

"','666626"' 

5.000 

5,000 

.  000210 

.000040 

.000030 

.000010 

6,000 

6,000 

.000260 

.000050 

..000040 

.000010 

7,000 

7.000 

.000310 

.000050 

.000050 

.000010 

8.000 

8,000 

.  000360 

.000050 

.000060 

.000010 

9,000 

9,000 

.000400 

.000040 

.000060 

0. 

10.000 

10,000 

.000460 

.000060 

.  000070 

.000010 

11.000 

11,000 

.000510 

.000050 

.000070 

0. 

12.000 

12,000 

.000560 

.000050 

.000070 

0. 

18,000 

13,000 

.  000610 

.000050 

.000070 

0. 

14.000 

14,000 

.0006«0 

.000070 

.000080 

.000010 

15,000 

15,000 

. 000730 

.000050 

.  OOOOPO 

0. 

16,000 

16,000 

.000790 

.000060 

.000090 

.000010 

17.000 

17,000 

.000850 

.000060 

.  oooouo 

0. 

18,000 

18.000 

.000900 

.000050 

. 000100 

.000010 

19,000 

19,000 

.000900 

.000060 

.600110 

.000010 

20,000 

20,000 

.001030 

.000070 

.000130 

. 000020 

21.000 

21,000 

.001000 

.000060 

.  000140 

.000010 

22,000 

22.000 

.  001170 

.000080 

. 000150 

. 000010 

23,000 

23,000 

.  ooi2':o 

.0000:0 

.000160 

.  000010 

24.000 

24,000 

.  001300 

.000080 

.000180 

.  000020 

25,000 

25,000 

.001370 

.000070 

.000210 

.  000030 

26,000 

26.000 

.001450 

.000080 

.  000220 

.000010 

27,000 

27,000 

.  001520 

.000070 

. 000250 

.000030 

28.000 

28,000 

.001600 

.  000080 

.  000270 

.000020 

29,000 

29.000 

.001680 

.  000080 

.  000300 

.000030 

30, 000 

30,000 

.  001770 

.000090 

.000350 

.000050 

31,000 

31,000 

.901870 

.000100 

.000390 

.000040 

32,000 

32,000 

.  001980 

.000110 

.000450 

.000060 

83.000 

33,000 

.002090 

.000110 

.0<J0500 

.000050 

84.000 

34,000 

.002250 

.000160 

.  000590 

.000090 

35,000 

35,000 

.  002390 

.  000140 

.000700 

.000110 

36,000 

36.000 

.002590 

.000200 

.000840 

.000140 

87,000 

37,000 

.002760 

.000170 

.000980 

.000140 

38,000 

38,000 

.003020 

.000260 

.001180 

.000200 

Perceptible  deflection. 

89,000 

39.000 

. 003250 

.000230 

.001360 

.000180 

40,000 

40.000 

.003360 

.000310 

.001630 

.000270 

63,700 

53,700 

Ultimate  strength. 

1 

General  eummary, 

UttimAte  strength  per  square  Inch  of  oiiginal  section pounds..     53,700 

Haimeroffiidliire triple  flexure 
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TESTS   OF   IRON  AND   STEEL. 


No.  416. 

Compression  Test, 
Mark  on  bar^  4 
Length,  ir'.985. 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 


Applied  loads. 

Comprea- 

Bion  per 

Inch. 

Sacceselve 

comprea- 

aionper 

inch. 

Permanent 
set. 

SaceeaaiTe 

permanent 

aet 

Total. 

Per  square 
Incn. 

BemArka. 

Pounds, 

Pound*. 

Inch, 

•     Inch. 

Inch. 

Inch. 

1.000 

1,000 

0. 

0. 

0. 

0. 

Initial  load. 

2,000 
3,000 
4!  000 

2,000 
3,000 
4.000 

.000030 

.000030 

0. 

.000080 

.000050 

0. 

.000120 

.000040 

0. 

5,000 
6,000 
7,000 
8,000 
0^000 
10,000 
11,000 
1**  000 

5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 

.000180 

.000060 

0. 

.000220 

! 000040 

0. 

.000280 

.000060 

0. 

.000310 

.  000030 

0. 

1 

.000370 

.000060 

0. 

.000410 

.000040 

0. 

.000400 

.000050 

0. 

.000500 

.000040 

0. 

13,000 

.  000560 

.  OOOOCO 

0. 

14.000 
15,000 

14.000 
15.000 

.  000010 

.000050 

0. 

.000680 

.000070 

.000010 

"Vooooio" 

10,000 

16,000 

.000720 

.  000040 

.000010 

0. 

17.000 

17,000 

.000770 

.000050 

.  000020 

.000010 

18,000 

18,000 

.000830 

.  OOOOCO 

.000030 

.000010 

19,000 

19,000 

.000880 

.000050. 

.000030 

0. 

20,000 

20,000 

.000060 

.  000080 

. 000050 

.000020 

21,000 

21.000 

. 001020 

.000060 

.  000070 

.000020 

22,000 

22, 000 

. 001080 

.  000060 

.  000080 

.000010 

23,000 

23,000 

.001130 

.  000050 

.  f 00090 

.  000010 

24.000 

2i,000 

.  001200 

.000070 

.000100 

.000010 

25,000 

25,000 

.001270 

.  000070 

.000110 

.000010    '                                             1 

20,000 

26,000 

.001340 

.000070 

.000130 

.000020    , 

27,000 

27,000 

.  001430 

.  000090 

.  000150 

.000020 

• 

28,000 

28,000 

001500 

.  000070 

.000170 

.000020 

29,000 

29,000 

.  001580 

.000080 

.000200 

.000030 

80,000 

30,000 

.  001670 

.000090 

.000220 

.000020 

81,000 

81.000 

.  001760 

.000090 

.000270 

.000050. 

82,000 

32,000 

.001860 

.  000100 

.000320 

.000050 

83,000 

33,000 

.001950 

.000090 

.  000370 

.000050 

34,000 

84,000 

.  002070 

.000120 

.000420 

.000050 

85.000 

85. 000 

.002220 

•    .000150 

.  000520 

.000100 

86,000 

36,000 

.002360 

. 000140 

.  030610 

.000090 

37,000 

87, 000 

.  002570 

, 000210 

.  000770 

.000100 

Perceptible  defleettm. 

38,000 

88,000 

.002700 

.  000130 

.000840 

.000070 

30,000 

39,000 

.000220 

.001050 

.000210 

40,000 

40,000 

.003200 

.  000280 

.001230 

.000180 

54,250 

54,250 





General  summary. 

Ultimate  atrength  per  aqnare  inch  of  original  aection pounds..     U,fSt 

Kanner  of  failnre  triple  flexma 


TESTS   OF   lEON   AND   STEEL. 

No.  417. 

Compression  Test 
Mark  on  bar,  8. 
Length,  ^'.068. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
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Applied  loads. 

Comprea- 

aion  per 

inch. 

Sncoessive 

compreS' 

Biouper 

inch. 

Permanent 
sec. 

Successive 
perma- 
nent set 

Total. 

Per  square 

Kemarks. 

Poundt. 

Poundi. 

Jneh. 

Inch, 

Inch. 

Inch. 

1,000 

1,000 

0. 

0. 

0. 

0. 

Initial  load. 

2,000 
3,000 
4.000 
5,000 
6,000 
7,000 
8,000 
0,000 
10,000 
11,000 

2,000 
8.000 

•  000033 

.000033 

0, 

.000067 

.000034 

0. 

4,000 
6.000 
6,000 
7,000 
8,000 
0,000 
10.000 

.000133 

.000066 

0. 

.000183 

.000050 

0. 

.000233 

.000050 

0. 

.000301 

.000068 

0. 

.  000333 

.  000032 

0. 

.000383 

.  000050 

0. 

.000433 

.000050 

0. 

11,000 

.000483 

.000050 

.000017 

'".'oooon'* 

12,000 

12, 000 

.  000533 

.000050 

.000017 

0. 

18,000 

13,000 

.000583 

.000050 

.000017 

0. 

HOOO 

14.000 

.000633 

.000050 

.000033 

.000016 

15;000 

15,000 

.000700 

.000067 

.000033 

0. 

le^ooo 

16,000 

.000733 

.  00OU33 

.000033 

0. 

17,000 

17,000 

.  000817 

'  .000084 

.000030 

.000017 

18,000 

18.000 

.000867 

.  000050 

.000050 

0. 

19,000 

19,000 

.000917 

. 000050 

.  000050 

0. 

20,000 

20,000 

.001000 

.000083 

.000067 

.000017 

21.000 

21,000 

.  001050 

. 000050 

.000067 

0. 

>   22,000 

22,000 

.001133 

.000083 

.  000083 

.  000016 

23,000 

23.000 

.001183 

.000050 

.  0000r3 

0. 

24,000 

24.0(K) 

.  001233 

.  000050 

.  000100 

.  000017 

29^000 

25,000 

.  001317 

.000084 

.000117 

.  000017 

26,000 

l?:SS 

.001383 

. U00066 

. 000133 

.000016  • 

27,000 

.  00U50 

. 0O0C67 

.  000167 

. 000034 

28.000 

28.000 

. 001533 

.  0000^^3 

.  000217 

.  000050 

20,000 

29.000 

.001617 

. 000084 

.  000250 

.000033 

80,000 

80,000 

.  001700 

.000083 

.  001/300 

.000050 

81,000 

81,000 

.001817 

.  000117 

. 000317 

.  000017 

82.000 

32,000 

.001883  • 

. 0000G6 

. 000350 

. 000033 

83,000 

83,000 

. 002017 

. 000134 

. 000433 

.000083 

84,000. 

84,000 

.002133 

.000110 

.000483 

.000050 

85,000 

85,000 

. 002300 

.000167 

.000567 

.000084 

86,000 

36,000 

. 002467 

.  0001C7 

.  000700 

. 000133 

87,000 

87,000 

.002633 

. 0001U6 

.  000817 

. 000117 

Perceptible  deflection. 

88,000 

38,000 

.002817 

.000184 

.  000933 

.000116 

80,000 

89,000 

.003050 

.  000233 

. 001150 

. 000217 

40,000 

40,000 

.003300 

.000250 

.001317 

.000107 

66,650 

66,550 

Ultimate  strength. 

General  summnry. 

intimate  strength  per  square  inch  of  original  section 66,550 

ICanner  of  fftilure triple  flexure 
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TESTS    OF   IRON   AND   STEEL. 
No.  418. 


Compression  Test. 
Mark  on  bar,  9 
Length,  9''.062. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 


Applied  loads. 

Compres- 
sion per 
inch. 

Soooessive 
compres- 
sion per 
incb. 

Permanent 
sot 

Saccossiye 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
IncH. 

Foundi, 

PoundM. 

Ineh. 

Ineh. 

Inch. 

Inch. 

1,000 

1,000 

0. 

0. 

0. 

0. 

Initial  load. 

2,000 
3,000 
4,000 
5,000 

2,000 
3,000 
4,000 
6,000 

.000083 
.000150 
. 000183 
.000250 

.000083 
.  000007 
.000033 
.000067 

0. 
0. 
0. 
.000017 

'".omii" 

6,000 

6,000 

. 000300 

.000050 

.000033 

. 000016 

7,000 

7,000 

.000350 

. 000050 

.000050 

.000017 

8.000 

8,000 

.000383 

.  000033 

.000050 

0. 

P  onQ 

9,000 

. 000450 

. 000007 

.000050 

0. 

10,000 

10, 000 

.000517 

.000067 

. 000067 

. 000017 

11,000 

11,000 

.000367 

.000050 

.000067 

0. 

12,000 

12,000 

. 000617 

.  000050 

.000007 

0.             •                                     1 

13.000 

13,000 

. 000650 

.  000033 

.  000067 

0. 

14, 000 

14, 000 

.000750 

.oooroo 

.  0U0083 

.000016 

15,000 

15,000 

.  000800 

.  000050 

. 000083 

•0. 

16, 000 

16,000 

. cooeso 

.  000050 

.  000100 

.000017 

17.000 

17,000 

.000917 

.  000067 

.000117 

.000017 

18,000 

18.000 

.000983 

.000066 

.  000133 

.000016 

19,000 

10,000 

. 001033 

. 0C0050 

. 000133 

a 

20,000 

20,000 

.001117 

.  000(184 

.  000150 

.000017 

21,000 

21, 000 

.001183 

.  000066 

.000150 

0. 

22,000 

22,000 

.  001233 

.000050 

.000167 

.000017 

23,000 

23.000 

.  001300 

.000067 

.000167 

0. 

24.000 

21.000 

.001383 

.ooooai 

.  000200 

.000033 

25,000 

25,000 

.  0014:)0 

.  000067 

.000233 

.000033 

26,000 

26,000 

.001?33 

.000C83 

.  000283 

.000050 

27,000 

27,000 

.001650 

.000117 

.  000317 

.000034 

28,000 

28,000 

.001733 

.000083 

.  000333 

.000016 

20,000 

29,000 

.  001833 

.  000100 

.  000363 

.000030 

80,000 

80.000 

.001900 

.  000067 

.000417 

.P00034 

81.000 

31,000 

.002017 

. 000117 

.  000483 

.000066 

82,000 

82, 000 

.002133 

.000116 

.000550 

.000067 

33.000 

33,000 

.002300 

. 000167 

.000633 

.  000083 

84,000 

34,000 

.002487 

.000107 

.000733 

.000100 

85,000 

85,000 

. 002633 

.  000166 

.000867 

.000134 

86,000 

36,000 

.  002800 

.000167 

.001000 

.000133 

37.000 

37,000 

.003083 

.000283 

.001200 

.  000200 

88.000 

38.000 

.003300 

.000217 

.001400 

.000200 

80,000 

39,000 

.003650 

.000350 

.001717 

.000317 

40,000 

40.000 

.004033 

.000383 

.002000 

.000283 

Perceptible  deflection. 

62,800 

1 

62,800 

Ultimate  strength. 

General  summary. 


intimate  strength  per  square  Inch  of  original  section  . 
Manner  of  failare 


.pounds..    62,800 
triple  flezore 


TESTS   OF   IRON  AND   STEEL. 
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No.  317. 

Tension  Test. 
Marks  on  bar,  ^Vot2^ 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Length,  6". 


Applied  loads.       I 


Elongation 
»P«*«i       Pot  squaro     per  inch. 
^^^^  Incii. 


Saooeasi^e 
elon^tion 
per  inch. 


Pennaiient 
set. 


Sncoessiye 

permanent 

set. 


Semarks. 


Pounds, 

250 

1.250 

2,S00 

8,750 

5,000 

0,250 

7,500 

7,750 

8,000 

8.250 

8,500 

8, 7o0 

9,000 

0.250 

0,500 

9,750 

10,000 

10, 250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12, 2a0 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14, 000 

14,250 

14,500 

14,750 

15,000 

15, 250 

15,500 

15.750 

16. 000 

16,250 

16,500 

16,750 

17,000 

17,250 

17,600 

18,000 

18,500 

19,000 

19,600 

20,000 

20,600 

21,000 

21,600 

22,000 

22,600 

23,000 

23,600 

23,680 

20,450 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
31,000 
32, 000 
33,000 
34,000 
35,000 
36.000 
37,000 
38,000 
39,000 
40,000 
41,000 
42, 000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
54,000 
65,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61, 000 
62,000 

o:},ooo 

64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
80,000 
88,000 
90,000 
92,000 
94,000 

94, 720  J 


Inch. 
0. 

.  000167 
.000500 
.  0006:>0 
.000850 
.  001133 
.  001483 
.001518 
.001550 
.OOIGUO 
.001710 
.00l78;j 
.  001883 
.001950 
.  002033 
.  0021  f»0 
.  002200 
.  002333 
.  002466 
.  002533 
.  002650 
.  002860 
.003016 
. 003200 
.  003500 
. 003G83 
. 004000 
.  004316 
.  004666 
.  004933 
.005633 
.  006010 
.  006550 
.  006910 
.007983 
.  008.560 
.009466 


.010900 

.011366 

.  0125C0 

.013400 

.014450 

.  015150 

.  01C633 

.  017833 

.  019533 

.  020883 

.  024066 

.  026233 

.030066 

.  033500 

.0417 

.  0450 

.0500 

.0583 

.0058 

.0783 

.0983 

.1183 

.1400 


Inch, 

0. 

.000167 
.000333 
.  000150 
.  000200 
.  000283 
.  000:}50 
. 0G0035 
. 000032 
.  000050 
.000110 

0000C7 

000100 
.  000067 
.  1)00083 

000117 
.000050 
.  000133 

000133 
. 000007 
,000117 
.  000216 
.  000150 
.000184 
..000300 
.000183 
. 000383 
.  000250 
.  000350 
.  000267 
.  000700 
.  000383 
.  000534 
.  000366 
.  001067 
.  000583 
.000900 
.000400 
.  001034 
. 000466 
.001200 
.  000834 
.001050 
.  000*00 
.  001483 
.  001200 
.  001700 
.001350 
.  003183 
.002167 
.003833 
.003434 
.0082 
.0033 
.0050 
.0083 
.0075 
. . 0125 
.0200 
.0200 
.  0217 


Inch. 
0. 

.000050 
.  000267 
.000267 
.000317 
.000400 
.000566 


Inch. 

0. 

.000050 
.000217 

0. 

.000050 
.000083 
.000166 


Initlalload. 


.000750 


.000184 


.000983 


.000233 


Probable  elastic  limit 


.001483 


.000450 


.000950 


.004066 


.001683 


.007183 


.003117 


.  010916 


.003733 


.016683 


.005767 


Micrometer  removed. 


Ultimate  strength. 
Load  at  time  of  rapture. 


General  summary. 

Spedflc  gravity 7. 

^rdness 21. 
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Tensile  strength  per  sqaare  inch  of  original  section pounds. .       94,720 

Elastic  limit  per  saoare  inch  of  origixiarseotioii  (prob&ble) do...      43,000 

Elongation  per  inch  after  rapture «..«.. inch..        0.176 

Elongation  per  inch  under  strain  at  elastic  limit do...       .02533 

Keduction  in  diameter  at  point  of  rupture do...  .154 

Reduction  in  area  after  rupture,  per  centum  of  original  section 47.2 

Position  of  rupture ".25  Arom  middle  of  stem 

Character  of  broken  surface flne'silkv;  cup-shaped  ends 

Elongation  of  inch  sections ".09,  ".15,  "18  (".87  firactured  section),  ".16,  ".10 
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TESTS   OF  IRON  AND   STEEL. 
No.  318. 


.    Tension  Test 
Marks  on  bar,  ^"Srf 
Diameter,  "M4. 
Sectional  area,  .25  square  inch. 
Length,  &'. 


Applied  loads. 

Eloofrmtion 
per  Inch. 

SaccesalTe 
eloogation 
per Inch. 

PermaDent 

Mt. 

SncceasiTe 

pennanent 

set. 

Bemarka. 

ToUL 

PersqoAre 
inch. 

Pounds. 

250 

1,250 

2,600 

8,750 

6,000 

6,250 

6,500 

6»760 

7,000 

7,250 

7,800 

7,750 

8,000 

8.250 

8.600 

8,750 

0,000 

9.260 

9,500 

9.760 

10.000 

10.250 

10,600 

10, 750 

11,000 

11,250 

11,500 

11.750 

1-2,000 

12,250 

12,600 

12,750 

13,000 

13,250 

13,600 

13,760 

14,000 

14,250 

14,600 

14,750 

16,000 

16,250 

15,600 

16.760 

16,000 

16.260 

16,600 

16.750 

17,000 

17,250 

17,600 

18,000 

18,500 

10,000 

19,600 

20,000 

20,500 

21,000 

21,500 

22.000 

22,600 

23,000 

23.600 

24.000 

Poundt. 
1,000 
6.000 
10,000 
15,000 
20.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
83,000 
34,000 
35,000 
86,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
61,000 
52,000 
53.000 
64,000 
55.000 
56,000 
67,000 
68.000 
69,000 
60.000 
61,000 
62,000 
63.000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86.000 
88,000 
90,000 
92,000 
91,000 
06,000 

IncK. 
0. 

.000116 

.000283 

.000438 

.000600 

.000816 

.000866 

.000900 

.000982 

.000982 

.001016 

.001066 

.001160 

.001183 

.001233 

.001283 

.001333 

.001350 

. 001450 

.001500 

.001538 

.001633 

.001666 

.  001716 

.001783 

. 001833 

.001016 

.001983 

.002083 

.002150 

. 002250 

.  002306 

. 002433 

.002000 

.002816 

.002083 

.  003183 

.003450 

.003783 

.004150 

.004616 

.005016 

.  00,'.788 

.006283 

.  007033 

. 007013 

.008566 

. 009316 

.010406 

.011250 

.012483 

.  013883 

.  016050 

.018383 

.  020788 

.  023333 

.020083 

.020083 

.  032483 

.036333 

.040400 

.0450 

.0517 

.0618 

Inch. 

0. 

.000116 
.000167 
.000150 
.000167 
.  000216 
.000050 
.000034 
.000082 

0. 

.000034 
.000050 
.000084 
.000033 
.000050 
.000050 
.000050 
.000017 
.000100 
.000050 
.000038 
.000100 
.000033 
.000050 
.000067 
.000060 
.000083 
.000067 
.000100 
.000067 
.000100 
.000116 
.000067 
.  000167 
.000216 
.000167 
.000200 
.000267 
.000338 
.000367 
.000466 
.000400 
.000767 
.000500 
.000760 
.000880 
.000653 
.000760 
.001160 
.000784 
.001233 
.001400 
.002167 
.002388 
.002850 
.002600 
.002760 
.003000 
.003400 
. 003860 
.004067 
.0046 
.0067 
.0096 

Inch, 
0. 
0. 
0. 

0. 

.000016 
.000116 

Inek, 
0. 

Initial  load. 

".ooooii" 

.000100 

.000138 

.000017 

ElaaUclimit. 

i 
Micremetei  removed. 

.000200 

.000067 

.000316 

.000116 

.000450 

.000184 

.000666 

.000216 

.001183 

.000517 

.002933 

.001750 

.003550 

.002617 

.000818 

.004263 
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AppUedlotda. 

Elonntlon 
per  uich. 

SnccesslTo 
elonntion 
perlnch. 

Pennanent 
aet. 

SnooeaaiTe 

permanfint 

aet. 

BemArka. 

Total. 

Perimiare 
inch. 

Pounds. 
24,600 
25,000 
25.140 
22,600 

Pounds. 
98.000 
100.000 
100,560 

Inch. 

.0717 
.0900 
.1083 

Inch. 

.0104 
.0163 
.0183 

Inch. 

Inch. 

intimate  atrencth. 
Load  at  timeofntptuie. 

General  eummary. 

Tenaile  strenjctb  peraqaare  inch  of  original  aection pounds..    100. 560 

Elaatlo  limit  per  aaoare  inch  of  original  aeotion do —      52,000 

Elongationper  inch  after  raptore inch..      0.1433 

Elongation  per  inch  under  attain  at  elaatioliEolt do 002433 

Bednction  in  diameter  at  point  of  mptore do....       0.124 

Bednotion  in  area  after  rupture,  per  oentnm  of  original  aection 89.2 

Poeltion  of  rupture , 2"ftomneck 

Character  of  broken  aurfMie,  doll,  spongy  center,  60  per  centum;  fine  granular  at  drenmferenoe,  40  per 

centum. 
Elongation  of  inch  aeotiona ".09  (".29  fractared  aeotion),  ".14,  ".15,  'Ml,  "08 


No.  319. 


Tension  Test. 
Marks  on  bar,  ^^^^ 
Diameter,  ''.664. 
Sectional  area,  .25  square  inch. 
Length,  6''. 


Applied  loada. 

Elongation 
per  inch. 

SucceaaiTe 
elongation 
per  inch. 

Permanent 
aet 

SucceaaiTe 

permanent 

aet 

Bemarka. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1,260 

2,500 

8,750 

5.000 

6.250 

6.600 

6.750 

7.000 

.7,250 

7.600 

7,750 

8,000 

8.250 

8,600 

8,750 

9,000 

9,250 

9,500 

9,750 

'10,000 

10,250 

10,500 

10,760 

11.000 

11,250 

11,500 

11.750 

12,000 

12,250 

12,600 

12,760 

13,000 

Pounds. 
1.000 
5,000 
10.000 
15,000 
20,000 
25,000 
26,000 
27.000 
28.000 
20.000 
30,000 
31,000 
32.000 
33,000 
34.000 
85.000 
36.000 
37.000 
88.000 
80,000 
40,000 
41,000 
42.000 
43.000 
44.000 
45.000 
46,000 
47,000 
48,000 
40,000 
50.000 
61,000 
52,000 

Inch. 
0. 

.000083 
.000217 
.000360 
.000516 
.000733 
.000766 
.000833 
.0008^ 
.000016 
.000950 
.000066 
.001033 
.001083 
.001160 
.001238 
.001283 
.001316 
.001400 
.001416 
.001516 
.001566 
.001610 
.001700 
.001786 
.001800 
.001000 
.001966 
.002116 
.002188 
.002283 
.002416 
.002583 

Inch. 
0. 

.000083 
.000134 
.000138 
.000166 
.000217 
.000033 
.000067 
.000050 
.000038 
.000034 
.000016 
.000067 
.000050 
.000067 
.000088 
.000050 
.000033 
.000084 
.000016 
.000100 
.000050 
.000044 
.000090 
.000066 
.000034 
.000100 
.000066 
.000150 
.000067 
.000100 
.000133 
.000167 

Inch. 
0. 
0. 
0. 

-.000066 

-.000066 

.000033 

Inch. 
0. 

Initial  load. 

• 
Elastic  limit 

—  .000066 
0. 
.000099 

.000100 

.000067 

.000166 

.000066 

.000260 

.000100 

.000416   ^ 

.000150 

.000716 

.000300 
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Applied  loads. 

Elongation 
per  inch. 

SaocessiTe 
elonftation 
per  inch. 

Permanent 
set. 

SnooestlTe 

pemanent 

set. 

Remarks. 

Total. 

Per  square 
inob. 

Pounds. 
18,250 
13, 500 
33,750 
14,000 
14,250 
34.600 
14,750 
15.000 
35,250 
15,600 
35.750 
16,000 
16, 250 
16,600 
16,750 
17.000 
17. 250 
17,600 
18,000 
18.600 
19,000 
39,600 
20.000 
20,600 
21,000 
21,600 
22,000 
22,600 
23,000 
23,500 
24,000 
24,250 

24,500 

21,380 

Pounds. 
53,000 
64,000 
65,000 
66.000 
67,000 
68,000 
69,000 
60,000 
61.000 
62,000 
63,000 
64,000 
65,000 
66,000 
67.000 
68,000 
69.000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
97.000 

98,000 

Inch. 
.002700 
.002983 
.003183 
.003483 
.003716 
.0042-3 
.004800 
.  005510 
.00578S 
.006633 
.  007233 
.  008133 
.008083 
.009766 
.010583 
.011583 
.012350 
.013730 
.015383 
.017716 
.  020283 
.022600 
.025316 
.028333 
.031716 
.  035333 
.038833 
.043583 
.0500 
.  0583 
.0717 
.0817 
C.0917 
{.1017 

Inch. 
.000117 
.000283 
. 000200 
.000300 
.0(10233 
.  0005^7 
.000517 
.000716 
.  000267 
.000850 
.000600 
.000900 
.000850 
.  000783 
.000817 
.001000 
,000767 
.001400 
.001633 
.    .0023!3 
.002567 
.002317 
.002716 
.  003017 
.003383 
. 003617 
.003500 
.  004750 
.006417 
.0083 
.0134 
.0100 
.0100 
.0100 

Jneh. 

Jneh. 

1 

.001416 

.000700 

' 

! 

■* 

1 

.003416 

.002000 

1 

.006583 

.003107 

intimate  Strength. 
Load  at  time  of  mptare. 

.011833 

.005250 

••" 1 

General  eumtMiry. 

Tensile  8treng:th  per  square  inoh  of  oridnal  section pounds..      98,000 

Elastiolimitper  square  inch  of  original  section do  ...      40,000 

Elongation  per  inch  after  rupture inch..       0.135 

Elongation  per  inch  under  strain  at  elastic  limit do 002183 

Bedaction  in  diameter  at  point  of  rupture  ...« do 144 

Reduction  in  area  after  rupture,  per  oentum  of  original  section 44.6 

Position  of  rupture 1".85  from  neck 

Character  of  broken  surface,  dull,  smoky  center,  60  per  oentum;  line  gnmolar  at  oiroumferenoe,  40  per 

oentum. 
Elongation  of  Inch  sections ".05,  ".07,  ".10,  ".18  (".84  fractured  section) ,  ".12 
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TESTS   OF   IRON   AND   STEEL. 


No.  416. 


Compression  Test 
Mark  on  bar,  4 
Length,  ir'.985. 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 


AppUedloads. 

Compres- 
sion per 
inch. 

Saccessire 
compres- 
sion per 
inch. 

Permanent 
set. 

SnooessiTe 
permanent 

set. 

Remarks. 

Total 

Per  square 
inon. 

Pound; 

Potmdt. 

Inch. 

•     Inch. 

•  Inch. 

Inch. 

3,000 

1,000 

0. 

0. 

0. 

0. 

Initial  load. 

2,000 

2.000 

.000030 

.000030 

0. 

3,000 

3,000 

.000080 

.000050 

0. 

4,000 

4,000 

.000120 

.000040 

0. 

A.  000 
6,000 
7.000 

5,000 
0,000 
7,000 

.000180 
.000220 
.000280 

.000060 
.000040 
. 000060 

0. 
0. 
0. 

8,000 

8,000 

.000310 

.  000030 

0. 

9,000 

9,000 

.  000370 

.  000060 

0. 

10,000 
11,000 

10,000 
11,000 

.000410 
.000460 

.000040 
.  000050 

0. 
0. 

12,000 

12,000 

.000500 

.  000010 

0. 

13,000 
14.000 
15.000 

13,000 
14,000 
15.000 

.000560 
,000610 
.0006S0 

.ooooco 

.  000050 
,000070 

0. 
0. 
.  000010 

■".'ooooio'" 

16,000 

16,000 

.000720 

.  000040 

.  000010 

0. 

17.000 

17,000 

. 000770 

.  000050 

.  000020 

.000010 

18,000 

18,000 

.000830 

.000060 

.000030 

.000010 

19,000 

19,000 

.000880 

.000050- 

.000030 

0. 

20,000 

20,000 

.000960 

.000080 

. 000050 

.000020 

21.000 

21.000 

.  001020 

. 000060 

. 000070 

.000020 

22,000 

22,000 

.001080 

. 000060 

.  000080 

.000010 

23,000 

23, 000 

.001130 

.  000050 

. 000090 

.  000010 

24.000 

24.000 

. 001200 

.000070 

.  000100 

.000010 

25.000 

2.>,000 

.  001270 

.  000070 

.000110 

.  000010 

26,000 

26,000 

.001340 

.  000070 

.000130 

.  000020 

27.000 

27,000 

.  001430 

.000000 

.000150 

.  000020 

28,000 

28,000 

001500 

.  000070 

.000170 

.000020 

29. 000 

29,000 

.001580 

.  000080 

.  000200 

.000030 

80,000 

30,000 

. 001670 

.  000090 

.  000220 

.  000020 

81, 000 

31.000 

. 001760 

.  000090 

.  000270 

.  000050. 

32.000 

32, 000 

.  001860 

.  000100 

.  000320 

.  000050 

33,000 

33. 000 

.001950 

.  000090 

.  000370 

.000050 

34.000 

84,000 

. 002070 

.000120 

.  000420 

. 000050 

83,000 

85,000 

.002220 

•    .000150 

.  000520 

.  000100 

80,000 

36.000 

.002360 

.OOOHO 

,  000610 

.000090 

87.000 

87.000 

. 002570 

. 000210 

.000770 

.  OOOICO 

Perceptible  deflection. 

88.000 

88,000 

.002700 

. 000130 

.000840 

.000070 

39.000 

39.000 

.  000220 

.001050 

.  000210 

40.000 

40,000 

.003200 

.000280 

.001230 

.000180 

54,250 

54,250 

Ultimate  strength. 

General  summary. 

Ultimate  strength  per  square  inch  of  original  section pounds..     64,250 

"" r  of  failure  triple  flexoxe 
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No.  417. 

Compression  Test. 
Mark  on  bar,  8. 
Length,  ^'.068. 
Diameter,  l'M29. 
Sectional  area,  1  sqnare  incli. 
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Applied  loads. 

Gonpres* 

sionper 

inch. 

Snccessive 
compres- 
sion per 
inch. 

Permanent 
set. 

Saccessive 
perma- 
nent set. 

Total. 

Per  square 
inch. 

Ilemarks. 

1 

Pound§, 

Poundi. 

Jneh. 

Indi. 

Inch. 

Inch. 

1.000 

1,000 

0. 

0. 

0. 

0. 

Initialload. 

2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10.000 

2,000 
8.000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 

.000033 

.000033 

0. 

.000067 

0. 

.000133 

.000066 

0. 

.000183 

.000050 

0. 

.000233 

.000050 

0. 

.000301 

.000068 

0. 

.  000333 

.000032 

0. 

.000383 

.000050 

0. 

............ 

.000433 

.000050 

0. 

......  ...... 

11,000 

11,000 

.000483 

.000050 

.000017 

.000017 

12,000 

12,000 

.000533 

.000050 

.000017 

0. 

13,000 

13,000 

.000583 

.000050 

.000017 

0. 

14^000 

14,000 

.000633 

.0U0050 

.000033 

.000016 

16,000 

1^000 

.000700 

.000067 

.000033 

0. 

le^ooo 

16,000 

.000733 

.000U33 

.000033 

0. 

17,000 

17.000 

.  000817 

'  .000084 

.  000050 

.000017 

18,000 

18.000 

.000867 

.  000050 

.000050 

0. 

19,000 

19,000 

.000917 

.  000050 

.  000050 

0. 

20,000 

20,000 

.001000 

.000083 

.000067 

.000017 

21.000 

21,000 

.001050 

.  000050 

.  000067 

0. 

»  22,000 

22,000 

.001133 

.  000083 

.000063 

.  000016 

23,000 

23,000 

.001183 

.  0000.T0 

.0000.-3 

0. 

24,000 

24,  OM 

.001233 

. 000050 

. 000100 

.  000017 

25,000 

25,000 

.001317 

.000084 

.000117 

.  000017 

20,000 

26,  OOP 

.001383 

. U00066 

.000133 

.000016  • 

• 

27,000 

27,000 

.  001450 

.  0OOC67 

. 000167 

. 000034 

28.000 

28,000 

.001533 

.  0000^3 

.  000217 

.000050 

29.000 

29,000 

.001617 

. 000084 

.  000250 

.000033 

80,000 

30,000 

.001700 

. 000083 

.  O0O300 

.000050 

81,000 

81,000 

.001817 

.  000117 

.  000317 

.000017 

82,000 

82,000 

.001883  ■ 

.  000066 

. 000350 

.  000033 

83,000 

83,000 

.002017 

.  000134 

.  000433 

.000083 

84,000. 

84,000 

.002133 

.000116 

.  000483 

.000050 

35,000 

85,000 

.002300 

.000167 

.000567 

.000084 

80,000 

36,000 

.002467 

.000107 

.  000700 

.  000133 

87,000 

87,000 

.002633 

.000106 

.000817 

.000117 

Perceptible  deflection. 

88,000 

88,000 

. 002817 

.000184 

.  000933 

.000116 

89,000 

89,000 

.003050 

.000233 

.  001150 

.000217 

40,000 

40,000 

.003300 

.000250 

.  001317 

.000167 

06,550 

66,550 

Ultimate  strength. 

General  aummanj. 

Ultimate  strength  per  sqnare  inch  of  original  section 66,550 

Kaaner  of  Ikilare triple  flexure 
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TESTS    OF   IRON   AND   STEEL. 
No.  418. 


Compression  Test 
Mark  on  bar,  0 
Length,  9^^062. 
Diameter,  l'M20. 
Sectional  area,  1  square  inch. 


AppUedloodB. 

Comprea- 

alonper 

incfi. 

SncoeesiTe 

oomprea- 

sion  per 

inch^ 

Permanent 

SOL 

Sacceaaive 
set. 

Remarka. 

Total. 

Per  square 
inch. 

Pounds, 

Pounds. 

Inch. 

Inch, 

Inch. 

Inch. 

1,000 

1,000 

0. 

0. 

0. 

0. 

Initial  load. 

2,000 
3,000 
4,000 
6,000 

2,000 
3.000 
4.000 
6,000 

.000083 
.  000150 
.000183 
. 000250 

.000083 
.  000007 
.  000033 
.  000067 

0. 
0. 
0. 
.000017 

'".omii" 

6,000 

6.000 

.000300 

.000050 

.000038 

. 000016 

7,000 

7,000 

. 000350 

.  000050 

.000050 

.000017 

8,000 

8.000 

.000383 

.  000033 

.  000050 

0. 

P  o«o 

9.000 

.  00M50 

.000007 

.000050 

0.  ■ 

10,000 

10,000 

.000517 

.000007 

.  000067 

. 000017 

11,000 

11,000 

. 000567 

.  000050 

.000007 

0. 

12,000 

12,000 

.000617 

.  000050 

.000067 

0. 

13.000 

13,000 

.000650 

. 000033 

.  000067 

0. 

14,000 

14, 000 

.000750 

.oooroo 

. 000083 

.000016 

15, 000 

15,000 

.000800 

. 000050 

. 000083 

0. 

16.000 

16.000 

.(•00850 

. 000050 

.000100 

.000017 

17.000 

17,000 

.000917 

. 000067 

.000117 

.  000017 

18,000 

18.000 

.000983 

.  000066 

.  000133 

.000016 

19.000 

19,000 

.001033 

.  000050 

. 000133 

0. 

20.000 

20, 000 

.001117 

.  000084 

. 000150 

.000017 

21,000 

21,000 

.  001183 

.000066 

.000150 

0. 

22,000 

22,000 

.  001233 

.000050 

. 000167 

.000017 

23,000 

23.000 

.  001300 

.  000067 

. 000167 

0. 

24,000 

24,000 

..001383 

.  ooooai 

.000200 

.000033 

25,000 

25,000 

.  001450 

.  000067 

. 000233 

.000033 

20, 000 

26,000 

.OOir'33 

.000C83 

. 000283 

.000050 
.000034 

27.000 

27,000 

.001650 

.  000117 

.000317 

28,000 

28,000 

.001733 

.  000083 

.  000333 

.000016 

29.000 

29,000 

.001833 

. 000100 

.  000383 

.000050 

30,000 

80,000 

.001000 

.  000067 

.000417 

.P00034 

81.000 

81,000 

.002017 

.  000117 

.  000483 

.000066 

82,000 

32, 000 

.002133 

.  000116 

.  000550 

.000067 

83.000 

33,000 

.002300 

.000167 

.  000033 

.000083 

84,000 

34.000 

.002467 

. 000107 

.000733 

.000100 

85,000 

35.000 

. 002033 

.000166 

.000867 

.000134 

36.000 

30,000 

.002800 

.  000107 

.  001000 

.000133 

37,000 

37.000 

.003083 

.  000283 

.  001200 

.000200 

38,000 

38,000 

.003300 

.000217 

.001400 

.000200 

80,000 

39,000 

.003650 

.000350 

.001717 

.000317 

40,000 

40, 000 

.004033 

.000883 

.002000 

.000283 

62,800 

62,800 

Ultimate  atrength. 

1 

General  summary . 


Ultimate  strength  per  square  inch  of  original  section  . 
Manner  of  failure 


.pounds..    62,800 
triple  flexure 
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No.  317. 
Tension  Teat. 
Marks  on  bar,  ^^"72^ 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
Length,  6". 


Applied  loads. 


TotoL      P«„X*" 


EloDBation .  elongation 
P^^^^^      perlnch. 


Permuient 
set 


SacoeasiTe 

permanent 

aet. 


Semarka. 


Pounds. 

250 

1.250 

2,S00 

3,750 

S,000 

6,250 

7,600 

7,750 

8,000 

8,230 

8,500 

8, 7n0 

9,000 

0.250 

9.500 

9.750 

10,000 

10, 2ri0 

10.500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12, 500 

12, 750 

13.000 

13.2o0 

13,500 

13, 750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,250 

15,500 

15, 750 

16,000 

16,250 

16.500 

16.750 

17,000 

17.250 

17.500 

18,000 

18,500 

19,000 

19,500 

20,000 

20,500 

21,000 

21,600 

22.000 

22,500 

23,000 

23,500 

23,680 

20,450 


Poundg. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
60,000 
51.000 
62,000 
63,000 
54.000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62, 000 
63.000 
64,000 
65.000 
66.000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94.000 

94, 720 1 


Inch. 
0. 

.  000167 
.000500 
.  OOCOfiO 
.  000850 
.001133 
.001483 
.  001518 
.001550 
.001600 
.001710 
.00178:1 
.00188 } 
.001950 
. 002033 
. 002150 
.  002200 
. 002333 
. 002466 
. 002533 
.  002650 
. 002866 
.003016 
.  003200 
.  003500 
.  003C83 
.  004060 
.  004316 
.  004666 
.004933 
.005633 
.000016 
.  0065i:0 
.000910 
.007983 
. 008500 
. 009466 
.009806 
.010900 
.011360 
.  0125C6 
.  013400 
.  014450 
.015150 
.01G633 
. 017833 
. 019533 
.  02038:^ 
. 024066 
. 026233 
. 0300G6 
.  033500 
.0417 
.0450 
.0500 
.0583 
.0058 
.0783 
.0083 
.1183 
.1400 


l¥Uh, 

0. 
.000167 
. 000333 
.  000150 
.  000:00 
.  0002M 
.000350 
. 000035 
.  000032 
.  0U0050 
.  OOOllO 
.000007 
.  000100 
.000067 
.  1100083 
.  000117 
. 000060 
000133 
000133 
.000007 
.000117 
.  000216 
.  000150 
.000184 

..ooo:joo 

.000183 
.  000383 
.  000250 
.  000350 
.  000267 
.000700 
.  00038:) 
.000534 
. 000360 
.  001007 
. 000583 
.000900 
.000400 
.001034 
.  000406 
.001200 
.  000834 
.001050 

. oootoo 

.001483 
.001200 
.001700 
.001350 
.  003183 
. 002167 
.003833 
. 003434 
.0082 
.0033 
.0050 
.0088 
.0075 
. . 0125 
.0200 
.0200 
.0217 


Inch. 
0. 

.000050 
.000267 
.000207 
.000317 
.000400 
.000566 


JficA. 

0. 

.000050 
.000217 

0. 

.OOOOSO 
.000083 
.000166 


Initial  IomL 


.000760 


.000184 


.000983 


.000233 


Probable  elaatio  limit 


.001433 


.000450 


.002383 


.000950 


.004066 


.001683 


.007183 


.003117 


010916    .  003733 


.005767 


Miorometer  removed. 


intimate  atrength. 
Load  at  time  of  raptnre. 


General  summary. 

Speclflo  gravity 7.8685 

Hardness  21.65 

Tensile  strength  per  square  inch  of  original  seotion pounds..       04,720 

Blastlo  limit  per  square  inch  of  original  section  (probable) do. ..      43,000 

Elongation  per  inch  after  raptare « inch..        0.176 

Elongation  per  inob  under  strain  at  elastio  limit do...       .02633 

Kedactionin  diameter  at  point  of  rupture do...  .154 

Kednction  in  area  after  rapture,  percentum  of  original  section 47.2 

Position  of  rapture ".25  firom  middle  of  stem 

Character  of  broken  surface flne'ailky;  cup-shaped  ends 

Elongation  of  inch  sections ".09,  ".16,  "18  (".37  firactured  section),  ^.18,  ".10 
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TESTS   OF  IRON  AND   STEEL. 
No.  318. 
.    Tension  Teat 


Marks  on  bar,  "{J^f 
Diameter,  ^^564. 
Sectional  area,  .25  square  inch. 
Length,  6''. 


Applied  loads. 

EIoDfratlon 
per  inch. 

SnccewlTe 
eloDsation 
perinoh. 

Permanent 
set. 

SacceaaWe 

permanent 

set. 

Bemarks. 

TotaL 

Persqaare 
inch. 

Poundt, 

250 

1,250 

2,600 

8,750 

6,000 

6,250 

6,500 

6,750 

7,000 

7,250 

7,600 

7,750 

8,000 

8,250 

8.500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,600 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13.000 

13,250 

13,500 

13,750 

14,000 

14,230 

14,500 

14,750 

16,000 

16,250 

15,600 

15.750 

16,000 

16,260 

16,500 

16,750 

17,000 

17,250 

17,500 

18,000 

18,500 

19,000 

19,500 

20,000 

20,500 

21,000 

21,500 

22,000 

22,600 

23,000 

23,600 

24,000 

Poundt. 
1,000 
6.000 
10,000 
16.000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
81,000 
32,000 
33.000 
84.000 
35.000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43.000 
44.000 
45,000 
46, 000 
47,000 
48,000 
49,000 
50.000 
61,000 
52.000 
53,000 
64,000 
55,000 
56.000 
57,000 
68,000 
69,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
9t,000 
06,000 

Inch, 
0. 

.000116 
.000283 
.000433 
.000600 
.000816 
.000866 
.000900 
.000982 
.000082 
.001016 
.001066 
.001160 
.001183 
.001233 
.001283 
.001333 
.001350 
.001450 
.001500 
.001533 
.001633 
.001666 
.  001716 
.001783 
.001833 
.  001016 
. 001983 
.002083 
.002150 
.002250 
.  002300 
.  002433 
.  002600 
.002810 
.002983 
.003183 
.003450 
.003783 
.004150 
.004016 
.005016 
.  00:.783 
.006283 
.007033 
. 007913 
.008566 
.009316 
.010466 
.011250 
.012483 
.013883 
.  016050 
.018383 
.020783 
.023333 
.020083 
.029088 
. 032483 
.036333 
.040400 
.0450 
.0517 
.0013 

Inch, 

0. 

.000116 
.000167 
.000150 
.000167 
.000216 
.000050 
.000034 
.000082 

0. 

.000034 
.000050 
.000084 
.000033 
.000050 
.000050 
.000050 
.000017 
.000100 
.000050 
.000033 
.000100 
.000033 
.000050 
.000067 
.000050 
.000083 
.000067 
.000100 
.000067 
.000100 
.000116 
.000067 
. 000167 
.000216 
.  000167 
.000200 
.000267 
.000333 
.000367 
.000466 
.000400 
.000767 
.000500 
.000760 
.000880 
.000053 
.000750 
.001150 
.000784 
. 001233 
.001400 
.002167 
.  002333 
.002350 
.002000 
.002750 
.003000 
.003400 
.003850 
.004067 
.0046 
.0067 
.0090 

Inch. 

0. 

0. 

0. 

0. 

.000016 
.000116 

Inch. 

0. 

Initial  load. 

Elasticlimii. 
Mioiemeter  removed. 

"""."ooooio" 

.000100 

.000183 

.000017 

.000200 

.000067 

.000316 

.000116 

.000460 

.000184 

.000666 

.000216 

.001183 

.000517 

.002933 

.001750 

.005650 

.002617 

.000813 

.004263 
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AppUedloada. 

Elongation 
per  mch. 

Snccessire 
elonffation 
perlnch. 

Permanent 
set. 

SnooeasiTe 

permanent 

aet 

Hemarka. 

TotaL 

Pertqaare 
inch. 

PovndM, 
24,600 
25,000 
25,140 
22,600 

Poundt. 
98,000 
100.000 
100,560 

Ineh. 
.0717 
.0900 
.1083 

Jneh. 
.0104 
.0183 
.0183 

Ineh, 

Ineh. 

Ultimate  atreDcth. 
Load  at  time  of  rapture. 

............ 

General  summarif. 


100,560 
52,000 
0. 1433 


Tenalle  strength  per  aqnare  inch  of  original  section ponnda. 

Elastic  limit  per  sQoare  inch  of  original  section do.. 

Elongatioiv  per  inch  after  mptare inch 

Elongation  per  inch  under  strain  at  elastic  limit do 002433 

Seduction  in  diameter  At  point  of  rupture do....       0.124 

Redaction  in  area  after  rupture,  per  centum  of  original  section 39.2 

Position  of  rupture , 2"firomneok 

Character  of  broken  surfisoe,  dull,  spongy  center,  60  per  centum;  flue  granular  at  oiroumference,  40  per 

centum. 
Elongation  of  inch  sections ".09  (".29  fifactured  section),  ".14,  ".15,  'Ml,  "08 


Xo.  319. 


Tension  Test 
Marks  on  bar,  ^^1973^ 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Length,  6''. 


Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set 

SncoessiTe 

permanent 

set. 

Bemarka. 

Total. 

Per  square 
inch. 

Pounde, 
250 
1,260 
2,600 
8,750 
6,000 
6.250 
6.500 
6.750 
7,000 
.7,250 
7,600 
7,750 
8,000 
8,250 
8,600 
8,750 
9,000 
9,250 
9,600 
9,750 
10,000 
10,250 
10,600 
10,750 
11,000 
11,250 
11.500 
11,750 
12,000 
12,250 
12,600 
12,750 
13,000 

Poundt. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
26.000 
27,000 
28,000 
20,000 
30,000 
31,000 
33,000 
83,000 
34,000 
35,000 
36.000 
87,000 
88,000 
80,000 
40.000 
41,000 
42,000 
43.000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
52,000 

Ineh. 
0. 

.000083 
.000217 
.000350 
.  000516 
.000733 
.000766 
.000833 
.000888 
.000916 
.000950 
.000966 
.001033 
.001083 
.001150 
.001233 
.001283 
.001316 
.001400 
.001416 
.001516 
.001566 
.001610 
.001700 
.001766 
.001800 
.001900 
.001966 
.002116 
.002183 
.002283 
.002416 
.002583 

Ineh. 
0. 

.000083 
.000134 
.000183 
.000166 
.000217 
.000033 
.000067 
.000050 
.000033 
.000034 
.000016 
.000067 
.000050 
.000067 
.000088 
.000050 
.000033 
.000084 
.000016 
.000100 
.000050 
.000044 
.000090 
.000066 
.000034 
.000100 
.000066 
.000150 
.000067 
.000100 
.000133 
.000107 

Ineh. 
0. 
0. 
0. 

-.000066 

-.000066 

.000033 

Ineh. 
0. 

Initial  load. 

• 
Elastic  Umit 

-..060066 
0. 
.000099 

.000100 

.000067 

.000166 

.000066 

.000266 

.000100 

.000416 

.000150 

.000716 

.000300 

TESTS   OP  IRON   AND   STEEL. 


627 


No   435. 

Tension  Test. 
Marks  on  bar,  ^  ^'^ 
Diameter,  ''.504. 
Sectional  area,  .25  square  inch. 


Applied  load*. 


T'^-  i'''in"ar' 


Poundi. 
25 

1,250 
2,500 
8,750 
6»000 
0,250 
7,500 
**,750 
10,t>00 
Ui,2oO 
10,500 
10.750 
11.000 
11.250 
11,500 
11.750 
12,000 
12.250 
12,500 
12,750 
13,000 
13. 250 
13,500 
13, 7:;0 
14,000 
14,250 
14,  fOO 
11,760 
15.000 
15.500 
16,000 
16.500 
17.000 
17,500 
18.000 
18,500 
10.000 
10.500 
20,000 
20,500 
21,000 
21,500 
22,000 
22.600 
22,990 
18,000 


PtmndM. 

1,000 
5.U00 
10.000 

l^ooo 

1*0, 000 
25,000 
80,000 
35,000 
40.000 
41,000 
42.000 
43,000 
44,000 
45.000 
46,000 
47,000 
48.000 
49,000 
50.000 
61.000 
52. 000 
63,000 
54.000 
65,000 
66,000 
67,000 
68.000 
69,000 
60.000 
62,000 
64,000 
06.000 
68.000 
70.000 
72.000 
74,000 
.  76.000 
78,000 
80,000 
82,000 
84,000 
80,000 
88,000 
90,000 
01.060 


Eloneation 
per  inch. 

Sacceseive 
eloupitlon 
per  inch. 

Permaiient 
sot. 

SacGeasiye 

llemarkft. 

Inch. 

0. 

.000067 
.000233 
.000400 
.000507 
.000067 
.000807 

Jneh. 
0. 

.000067 
.OOOIGO 
.000167 
.000167 
.000100 

.ooo-:oo 

OOOlOO 

.ooo-.:oo 

.000033 
.000033 
.000034 
.000033 
.0000:13 
.000034 
.000038 
.000033 
.000067 
.000.00 
.000338 
.000267 
.  ooo::00 
.OOI3b7 
.0004C6 
.000967 
.000667 
.001C66 
.000684 
.001133 
.001667 
.002866 
.002167 
.002200 
.002683 
.002834 
.003000 
.003000 
.004000 
.003666 
.001667 
.005833 
.007334 
.010333 
.014833 
.04^967 

Jneh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Jneh. 
0. 

Initial  load. 

.......  , .'. . 

.000907 

.001167 

.  001200 
.001283 
.  00121.7 
.001300 
.001333 
.001367 
.001400 
.  001433 
.001500 
.001700 
.002033 
.002300 

Elastic  limit. 

0. 



"".'oooioo' 

'".'oooioo" 

1 

,   .  OOJCOO 

.003967 

.004438 
.005400 
.000067 
.007338 
.008167 
.009300 
.010007 
.013.^)33 
.015500 
.017700 
.020333 
.022067 
.025667 
.028667 
.032667 
.036883 
.041000 
.046333 
.033667 
.064000 
.078383 
'.1233 

.002567 

.002467 

.007067 

.604566 

Ultimate  stiength. 
Load  at  time  of  rupture. 

Geniral  summary. 

Speoiflo  ffravity 7.R621 

H^nesB  : 18.68 

Tensile  strength  per  square  inoh  of  original  section pounds..      01,900 

Elastic  limit  per  square  inch  of  original  section do —      40.000 

Elongation  per  inon  after  rupture inch..      0.2()67 

Elongation  per  inch  under  strain  at  closlio  limit do 001500 

Reduction  in  diameter  fit  point  of  rupture do 184 

Reduction  in  area  after  inpture,  per  centum  of  original  section 41.9 

Position  of  rupture ".50  ftom  middle  of  stem 

Character  of  broken  surface granular,  40  per  centum ;  dull,  spongy,  60  per  centum 

Elongation  of  inch  sections ".18  ('V29  fractured  section),  ".20 
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TESTS   OF   IRON   AND   STEEL. 

No.  437. 

Tefision  Test 


Marks  on  bar,  "^f^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Pounds, 
250 
1,250 
2,500 
8,750 
5,000 
6,250 
7,500 
8,750 
10,000 
10,250 
10.500 
10. 750 
11,000 
11.280 
11,  600 
11,750 
12,000 
12,250 
U500 
12,750 
13,000 
13, 2 -.0 
13,500 
18,750 
14,000 
14,230 
14,  r*oo 
14.750 
1 1,000 
15,500 
16.000 
16,-500 
17.000 
17,500 
18.000 
18,500 
19.000 
10,500 
20,000 
20,500 
21,000 
21.400 
18,300 


Per  snnaro 
incii. 


Blonpition 
per  ioch. 


Povnds. 
1,000 
5,000 
10,000 
l.%000 
20.000 
25,000 
80.000 
35,000 
40,  UOO 
41,000 
42,000 
.  43,000 
44,000 
45,000 
40,000 
47.000 
48,000 
49.000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62.000 
64,000 
66.000 
68,000 
70,000 
73,000 
74,000 
76.000 
78.000 
80,000 
82,000 
84,000 
85.600 


Jneh. 
0. 

.000050 
.000200 
.000350 
.000550 
.000700 
.000900 
.001050 
.00l3fi0 
.001300 
.001950 
.002400 
.0113250 
.003900 
.  004700 
.005600 
.006400 
.O07G00 
.  0 18750 
.009300 
.  010100 
. 010900 
.011700 
.013150 
.014350 
.015000 
.016600 
.  017450 
.019000 
.020000 
.024000 
.027000 
.030000 
.033550 
.037500 
.042000 
.047500 
.055000 
.063250 
.075500 
.095000 
.1600 


Sncocftflive 
elongation 
per  inch. 


Inch, 
0. 
.oooor>o 

.000150 
.000150 
.  000200 
.000150 
. 000:00 
.  000150 
.0011300 
.000150 
.000150 
.000450 
.000450 
.000650 
. 000800 
.  OOOOOO 
.000800 
.001200 
.  001150 
.000550 
.000800 
.000800 
.000800 
.001450 
.001200 
.000650 
.001600 
.000850 
.001550 
.001900 
.003100 
.003000 
.003000 
.003550 
.003050 
.004500 
-.005500 
.007500 
.008250 
.012250 
.019500 
.0650 


Permaoent 
•at. 


Jneh, 
0 
0. 
0. 
0. 
0. 

0. 
0. 
.000100 


Saceasire 
permanent 

set. 


Inch. 


.000100 


.002450 


.000900 


.011400 


.  016700 


.002850 


.004450 


.004500 


.005300 


Bemarks. 


Initial  load. 


Elastic  limit 


intimate  strength. 
Load  at  time  or  rupture. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..      85,600 

£last/ic  limit  per  square  inch  of  original  section do  ...      41,000 

Elongation  per  inch  after  mpture inch..      0.2850 

Elongation  per  inch  under  strain  at  elastic  limit do  ...    .001600 

Keductioii  iu  diameter  at  point  of  niptare ^ do...         .164 

Reduction  iu  area  after  rupture,  per  ceutum  of  original  section 49. 7 

Position  of  mpture at  middle  of  stem 

Character  of  broken  surface dull,  spongy;  irregular  surliRce 


TESTS   OF   IRON    AND    STEEL. 

No.  436. 

Tension  Test 
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Marks  on  bar,  "^  ^  ^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

Elon^tloD 
per  iacb. 

Sacoeuivc 

PermaDent 

BOt. 

SuccesniTO 

]>«riiiaDeDt 

set. 

Bemarks. 

Total. 

Per  sqoare 
inch. 

elon|i[atioii 
per  inch. 

Poundt, 
250 
1,250 
2,500 
3,750 
5,000 
0,250 
7.000 

10,000 
10,250 
10,500 
10,750 
11.000 
11,230 
11.500 
11,750 
12,000 
12,230 
12,500 
12,750 
13,000 
13.250 
13,500 
13,750 
14,000 
14,250 
14,600 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19.500 
20.000 
20,500 
21,000 
21,500 
21,950 
19,000 

Poundt. 
1,000 
5,000 
10,000 
15.000 
20.000 
25.000 
30,000 
85.000 
40,000 
41.000 
42.000 
43,000 
44.000 
45  000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
56,000 
57,000 
58.000 
59.000 
60.000 
62.000 
64.000 
66.000 
68.000 
70,000 
72,000 
74,000 
76.000 
78.000 
80,000 
82,000 
84.000 
86.000 
87,800 

Inch. 

0. 

.000167 
.000333 
.000500 
.000667 
.000833 
.000967 
.001183 
.001267 
.001300 
.  0U1338 
.001367 
.OOUOO 
.001533 
.001700 
.002038 
.002567 
.003267 
.004000 
.005367 
.  006333 
. 007267 
.008300 
.009567 
.010400 
.011067 
.012:133 
.  013333 
. 014733 
.016500 
.010067 
.021067 
.024(167 
.  027933 
.03I3:O 
.033000 
.030067 
.045000 
.  051333 
.060000 
.071667 
.0933 
.1600 

Inch, 
0. 

.000167 
.000166 
.000167 
.000167 

IneK 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elflstio  limit. 

Ultimate  AtreDjrtli. 
Loaf]  at  time  of  rupture 



.  OOOiCd         0. 

.000134 
.000166 
.000134 
.000033 
.000033 
.000031 
.000033 
.000133 
.000167 
.000333 
.000534 
.000700 
.001633 
.000467 
.000966 
.000934 
.001238 
.001067 
.000833 
.000667 
.001266 
.001000 
.OOHOO 
.  001767 
.002567 
.002600 
.003000 
.003266 
.003400 
.003667 

0. 

.000033 
.000067 

'.000033' 
.000014 





"■.'66oi67" 

'.oooioo 

.003167 

.003000 

"*."  007467" 

.004800 

.012467 

.005000 

.004667 

.  oor.338 

. 006333 
.0r8607 
.011667    , 
.021633    ' 
.0667        , 

• 

i 1 

General  summary, 

Speciflo  gravity 7.8617 

Hardoess 16.15 

Tensile  strength  per  square  iDch  of  orlsiDal  section pounds..      87.800 

Elastic  limit  per  fiqiflffe  inch  of  originaisection do 44,000 

Elongation  per  inch  after  mptore inch..      0.2200 

Elongation  per  inch  under  strain  at  elastic  limit do 001400 

Redaction  in  diameter  at  point  of  mptnre do 184 

Kednction  in  area  after  mptore,  per  centum  of  original  section ^  41.0 

Position  of  mptore . .  '^75  fh>m  neok 

Character  of  hroken  snrfkoe granular,  60  per  centnm;  dull  spongr  at  clroamference,  40  per  centnm 

Elongation  of  inch  sections ".17,  ".14,  (".85  fractional  section 
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TESTS   OP  IRON   AND   STEEL. 


.      No.  438. 

Tension  Test 
Marks  on  bar,  '^^'^ 
Diameter, ''  564. 
Sectional  area,  .25  square  inch.  • 


Applied  loads. 


T"'"^-    i''"incr" 


i         I 

•EloB(»«onj  !»««*»/" 


Paund§. 
250 
J,  250 
2, 500 
3.750 
5,000 
0,250 
7,500 

8, 7:.o 

10,  000 
10, 250 
10,500 
lu,  750 
11,000 
11,250 
11,500 
11,75!) 
12,000 
li,  HoO 

12,  500 
12.750 

13,  000 

13,  250 
13, 500 
13, 750 

14,  000 
14, 250 
14,500 
14,750 
15,000 

15,  5U0 
10,000 
16,500 
17,000 
17,500 
18,000 
18,500 
10,  000 
10,500 
20, 000 

20,  500 
21.000 

21,  500 
22.000 
22, 3.'0 
21,500 


PoundM. 
1,000 
5,000 
10, 000 
15, 000 
20.000 
25.000 
30, 000 
35,  too 
4J.UO0 
41,000 
4-'.  000 
43,000 
44,000 
45.000 
40,000 
47,000 
48,000 
40.000 
5),  000 
51,000 
52,000 
53,000 

54,  000 

55,  000 
50,000 
57,  000 
58,000 
59.000 
60,000 
62,000 
64,000 
00,000 
68,000 
70.000 
72,  000 
74,000 
7tf,000 
78, 000 
80.000 
6J,  000 
84,000 
80,000 
88,000 
80,260 


ImH. 
0. 

.000150 
.  0<i03(N) 
. 000400 
.000500 
.000600 
. 000800 
. 000950 
.001150 
.  OOliOO 
.  001250 
.  001300 
.  001400 
.001500 
.001600 
. 001700 
.002150 
.  002600 
.  003050 
.  004300 
.  OU5100 
.  006250 
.  007350 
.008250 
.000650 
.  010000 
.011150 
.012350 
.013150 
.015250 
.017000 
.010750 
.  022250 
.  024800 
.  Oi^^OOO 
.  031500 
.03  000 
.  030500 
.014500 
.051000 
. 050500 
.071500 
.09(250 
.1350 


Inch. 
0. 

.000150 
.  000150 
.  OOOIOO 
.000100 
.000100 

.000:00 

.OOOloO 
. 000200 
. 000050 

.  (H>oo:>o 

.000050 
.000100 
.00(1100 
.000100 
. 000100 
.  0(»0450 
.  out  1450 
.0013,50 
. 000350 
.  00«i800 
.001150 
.  .01)1100 
. 000000 

.001  too 

.  0003.-0 
•  OOP.'-.O 
.001200 
.  OlKiHOO 
.002100 
.001750 
.  O0J750 
.  OOJ500 
.  002550 

.  oo:rjoo 

. 003500 

.  oosr.oo 

.OOt.'OO 
.005000 
. 000500 
. 008500 

.orjooo 

.  010750 
.  043750 


Permanent 
set. 


Soocessivo 

permanent 

set.  ' 


Beraarks. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


I  Initialload. 


1  

.000050 

.000050 

.002300 

.002250 

'  . 

.000250 

.003050 



".oioflOo"  ".'004656*' 

,  







Elastic  limit 


Ultimate  fctren^th. 
Load  at  time  of  rapture. 


General  summary. 

Tensile  strength  per  sqnaro  inch  of  original  section poands . .  89, 280 

Blastic  limit  per  square  inch  of  original  section do...  47,000 

Elongation  per  inch  after  rnptnro Inch.,  0. 170O 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Be<lQction  in  diameter  at  point  of  niptore           do...  .084 

Reduction  in  area  after  rupture,  per  centum  of  original  section 27. 6 

Position  of  rupture ^ at  neck 

Character  of  broken  surface II..J.£rannlat 

The  greatest  reduction  in  diameter  occurred  i-inch  from  the  point  of  rnptnre. 


TESTS   OF  IBON   AND   STEEL. 
12.-6^"  MANN  GUN. 

ISteel  specimens  from  breech  hoop,  retaiiiiD<;  ring,  aide  straps,  and  transom.] 

No.  394. 

Tension  Test. 
Marks  on  bar,  ^^' 
Diameter,  '^564. 
Sectional  area,  .25  square  iucli. 
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Applied  loads. 


Povnd$. 

1,250 
2,500 

8,780 
5.000 
6,250 
7,500 
7,750 
8,000 
8,210 
8,500 
8.750 
0.000 
0,250 
0,500 
9.750 
10.000 
10,200 
10,500 
10,750 
11,000 
11.250 
11,500 
11.750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
18,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,250 


Elongation 
per  inch. 


Paundi. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
31,000 
32,000 
33,000 
34,000 
85.000 
36.000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
40,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
M.OOO 
55,000 
66,000 
57.000 
5a  000 
59,000 
00,000 
61,000 


Inch. 
0. 

.000183 
.000267 
.000400 
.000567 
.000783 
.000933 
.000967 
.001000 
.001000 
.001033 
.001067 
.001133 
.001107 
.001200 
.00<233 
.  0012B7 
.001300 
.  001333 
.  001367 
.001400 
.001400 
.  0014:J3 
. 001467 
.001600 
.  001533 
.001600 
.001633 
.001667 
.001700 
.001733 
.001707 
.001800 
.001833 
.  0019(.0 
.001933 
.002033 
.002067 


Snocessivo 
elongation 
per  inch. 


IfUth, 

0. 

.000133 
.000134 
.000133 
.000107 
.000166 
.002000 
.000034 
.000033 

0. 

.000033 
.000034 
.000066 
. 000034 
.000033 
.000033 
. 000034 
.000033 
.000033 
.  000034 
.000033 

0. 

.000033 
.000034 
.000033 
.000033 
.000067 
.  003033 
.000034 
.000033 
.O0UO33 
.000034 
.000033 
.  000033 
.  000067 
.  0000.33 
.000100 
.000034 


Permanent 
set. 


Inch. 


.000033 


Stiocessive 
permanent 


Inch, 


.000033 


.000067 


.000067 


.000034 


Bomarts. 


Initial  load. 


Elastic  limit. 


The  tensile  stress  foil  4,000  pounds  per  square  inch,  while  the  elongation  increased  ".0022  per 
inch. 


14,250 
14,600 
14,750 
15,000 
15,250 
15,500 
15,750 
10,600 
16,250 
10,500 
16,750 
17,  OOP 
17,250 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20.500 


57,000 
58,000 
56,000 
60,000 
61,000 
62,000 
63.000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,(00 
74,000 
76,000 
78,000 
80,000 
82,000 


.0042C7 
.006767 
.012.300 
.012333 
.012700 
.013967 
.015033 
.  015767 
.016900 
.  018.367 
.019:67 
.  0J0733 
.021783 
.02:067 
.  «2:«67 
.  01'9667 
. 033500 
.037333 
.  0423ai 
.  051700 


.002200 
.  00-2500 
.003533 
.000033 
.000367 
.  0ul-.'67 
.001066 
. 000734 
.001133 
.  001437 
.  I  00900 
.001466 
.001000 
.  001034 
.  0O2.nuO 
. 003700 
.003^33 
.  003F33 
.005000 
.009367 


.014267    I      .014200 


.020733 


.006466 
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TESTS   OF   IRON   AND   STEEL. 


AppUed  loads. 

EloDfEation 
per  inch. 

SacccasiTe 
eloDgaiioD 
per  inch. 

Permanent 
set. 

Sacoesaive 

permanent 

set. 

Semarks. 

Total. 

Per  square 
inch. 

Poundg. 
21,000 
21,500 
22,000 
22,600 

Pounds. 
84,000 
86,000 
88,000 
90,000 

Ineh. 

.0.55700 

.066667 

Ineh. 

.004000 
.010967 
.016633 
.0300 

Ineh. 

Ineh. 

Micrometer  remoyed. 
Ultimate  strength. 

General  summary. 

Speciflo  graTity 7.8643 

Hardness 20.60 

Tensile  strength  per  square  inch  of  original  section pounds..      90,000 

Elastic  limit  per  sqaare  inch  of  orlginaTsection do 61,000 

Elongation  per  incli  after  rupture inch..      0.1500 

Elongation  per  inch  under  atrain  of  elastic  limit do 002067 

Eeduotlon  in  diameter  at  point  of  rupture do 084 

BedncUotf  in  area  after  rupture,  per  centum  of  original  seotion 27.6 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface siUsy ;  contains  spots  of  diilbrent  colors ;  fractured  obliquely 

BlongaUon  of  inch  sections 'Ml,  ".18  (".27  fhM:tui«d  section) 


No.  396. 

Tension  Test 
Marks  on  bar,  ^^ 
Diameter,  ''.664. 
Sectional  area,  .26  sqaare  inch. 


AppUed  loads. 

Elongation 
per  inch. 

SuccessiTo 
elongntion 
perlnch. 

Permanent 
set. 

SucoessiTe 
set 

Bemarks. 

Total. 

Per  square 
inch. 

Pounda. 

250 

1,260 

2,600 

3,750 

5,000 

6,250 

7,600 

7,750 

8,000 

8,250 

8,600 

8,750 

9,000 

9.250 

9,500 

9,760 

10.000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,600 

11,760 

12,000 

12,250 

12,500 

12,760 

18,000 

18,260 

18,600 

Pounds. 
1,000 
.      6.000 
10,000 
15,000 
20.000 
25,000 
30,000 
31,000 
82,000 
38,000 
84,000 
86,000 
36.000 
37,000 
38.000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
63,000 
54,000 

Ineh. 
0. 

.000138 
.000233 
.000387 
.000567 
.000738 
.000900 
.000933 
.000967 
.000967 
.001000 
.001033 
.001067 
.001100 
.001133 
.001167 
.001200 
.001233 
.001267 
.001300 
.001833 
.001867 
.001400 
.001438 
.001467 
.001500 
.001688 
.001600 
.001683 
.001667 
.001700 

Inch. 
0. 

.000188 
.000100 
.000184 
.000200 
.000166 

.oooitrz 

.000033 
.000034 
0. 

.000038 
.000038 
.000034 
.000033 
.000033 
.000034 
.000083 
.000033 
.000034 
.000038 
.000033 
.000084 
.QQOOSB 
.000083 
.000034 
.000033 
.000033 
.000067 
.000033 
.000034 
.000088 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  loftd. 

0. 

0. 

0. 

.000083 

^^I^IQoo 

SzrccTt^  iSi^eeZ  y^t^& 


%.^fix»X0le 


SExd6491 


Marks  on  bar,   m' 

Diameter,  '^504. 

SectioDal  area,  .25  square  inch. 


TESTS   OF   IBON   AND   STEEL. 

No.  397. 

Tension  Test. 
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Applied  loads. 

EloBgation 
perinoh. 

Socceaaive 
elongation 
per  inch. 

Perauoient 

aet 

Sacceaaivo 

permanent 

set. 

Rcmarka. 

Total. 

Fersouare 

Poundt. 
250 
1,250 
2,500 
3,750 
5,000 
6,260 
7,500 
7,750 
8.000 
8,250 

Pottndt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
81,000 
32.000 
38,000 
84,000 
85,000 
36,000 
87,000 
88,000 
39,000 

40,000 

41,000 
42,000 
43,000 
44,000 
45,(00 
40.000 
47.000 
48,000 
40,000 
60.000 
51,000 
52,000 
53,000 
&4,OvO 
55,000 
56,000 
57.000 
58,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
87,000 

Inch, 
0. 

.000067 
.000233 
.000400 
.000567 
.000733 
.000900 
.000933 
.000967 
.001000 
.001033 
.001067 
.001100 
.001138 
,001200 
.001283 
5    .001300 
\    .005267 
.005633 
.005967 
.006433 
.007267 
.008033 
.008000 
.009433 
.010400 
.011000 
.011000 
.  012700 
.  013433 
.014500 
.015600 
.016433 
.017600 
.018867 
.010500 
.020000 
.022100 
.024067 
.026767 
.020267 
.032167 
.036000 
.040000 
.044167 
.049383 
.056000 
064000 
.0738 
.0867 
.1100 
.1700      ' 

Jneh. 
0. 

.000067 
.000106 
.000167 
.000167 
.000166 
.000167 
.000083 
.000034 
.000038 
.000033 
.000034 
.000083 
.000038 
.000067 
.000033 
.000067 
.003967 
.000306 
.000334 
.000160 
.000834 
.000766 
.000867 
.000533 
.000967 
.000600 

Inch. 
0. 
0. 

S: 

0. 
0. 
0. 

Inch. 

0. 

Initial  load. 

8.500 

8,750 

0. 

9,000 

9,250 

*    9,500 

0,750 

10,000 

10.250 
10,500 
10,750 
11,000 
11,250 
11,500 

Elflatio  limit 

.008867 

.003867 

\f  i  i*TTkir.«tt<n*  Tftiti  mnwl 

.006433 

.002566 

11,750 

12,000 

12,2:0 

. 

12,500 
12,750 

.000900 
.000800 

.OJOOpO    j      .603567" 

13.000 

.000733 
.001067 
.001100 
.000833 
.001167 
.000767 
.001133 
.001100 
.0015C0 
.001967 
.002700 
.003000 
.003200 
.  003033 
.004000 
.004167 
.005116 
.     .006667 
.008000 
.0098 
.0184 
.0233 
.0600 

'    18.250 

13,500 

I3,7&0 
14,000 

.011188 

.001133 

14, 2ro 

,     14,600 

1     14,750 

!     15,000 

.019000 

<     15,500 

16,000 

16.500 

17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,600 
21,000 
21.600 
21.750 
20,000 



Ultimate  stronji^th. 
Load  at  time  of  rapture. : 

General  summary, 

SpeciflciTraTity 7.8C54 

Hardnesa 15. 35 

Tenaile  strength  per aqnare  inch  of  original  section .ponnds..      87,000 

Elastic  limit  per  aqoare  inch  of  original  section do....      40.000 

Elongation  per  inch  after  ruptnre inch         0  2333 

Elongation  per  inch  under  strain  at  elastic  limit do  .001300 

Redaction  in  diameter  at  point  of  rapture       do 104 

Keduction  in  area  after  rapture,  per  centum  of  original  section 33.6 

Position  of  rupture....^ 1".35  from  nock 

Liiaract«r  of  broken  surface fine  granular,  radiating  ftom  a  dull,  silkv  spot  at  circumference 

Elongation  of  inch  sections ".17  C^32'ftactu^ed  section),  ".21 
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TESTS   OF   IRON   AND   STEEL. 

No.  398. 

Tension  Test. 


Marks  on  bar,  ^^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pounds. 

250 

1,250 

2,500 

3,750 

5,000 

0,250 

7,500 

7.750 

a  000 

8,250 

8,500 

8.760 

9.000 

9,250 

9,500 

9.750 

10,000 

10,250 

10.500 

10.750 

ll.OUO 

11,250 

11,51)0 

11, 7.')0 

12. 000 

12. 250 

12.500 

12.  7:jO 

13,000 

1:1. 2:-0 

13, 500 

13, 750 

14,000 

14.-J50 

14.500 

14.750 

15,000 

15,500 

16,000 

] ft.  500 

17.000 

17.500 

18.000 

18,600 

10.000 

19,51)0 

20,000 

20,  500 

21.000 

21,500 

21.860 

19.600 


Per  square 
inch. 


Poundt. 
1,000 
5,000 
10,000 
1.^000 
20,  (KM) 
25,000 
80.000 
81,000 
32.000 
33,000 
34,000 
8.5,  (KM) 
3(1, 000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45.000 
40,000 
47,000 
48.000 
49,000 
50,000 
51,000 
62,000 
53.000 
54.000 
5,'>,000 
50.000 
67,000 
5}«,000 
69.000 
60,000 
62,000 
64,000 
60,000 
08,000 
70,000 
72,000 
74,000 
76,000 
78,000 
PO.OOO 
82,000 
84.000 
80.000 
87, 440 


Elongation 
per  inch. 


Inch, 
0. 

.000067 
.0(10200 
.0(i03G8 
.000467 
.U0<)C67 
.000800 
.0;0HC7 

•  onoooo 

.000033 
.000967 
.001000 

.oolo.^') 

.001067 
.O'UOO 
.  001167 
.001200 
.004067 
.006000 
.006833 
.  007100 
.  007767 
.  008367 
.  009267 
.010000 
.  010733 
.011700 
.012833 
.013233 
.014000 
.  015233 


.  017000 
.017733 
.010033 
. 020200 
.02IG67 
.023867 
.026433 
.029033 
.082067 
.  035667 
.  039 J67 
.  044133 
.049667 
.055333 


.0767 
.0867 
.1133 
.1667 


Successire 
elongation 
per  inch. 


IneK 
0. 

.000067 
.  (^00133 
.  000133 
.000134 
.  000200 
.  000133 
.  000067 
.  000033 
.  000033 
.010034 
.000033 
.  000033 
.000034 


. 000007 

.000033 

.  003407 

.001333 

.OtiOHSS 

. 000207 

.000067 

.000000 

.000300 

.000733 

.000733 

.000007 

.000633 

.000933 

.000707 

.001233 

.000700 

.001067 

.000733 

.001300 

.001167 

.001467 

.  002200 

.  002566 

.002600 

.003034 

.002700 

.003600 

.004800 

.005634 

.005660 

.007000 

.014367 

.0100 

.0266 

.0534 


Permanent 
set 


Tneh. 


Sacttessive 
permanent 


Jneh, 


.006000 


.006000 


.009800 


.003800 


.  013733 


.OU3033 


.  019107 


.005434 


Bemarks. 


Initial  load. 


Elastic  Umit 


Micrometer  removed. 


Ultimate  strenetb. 
Load  at  time  of  mptare. 


General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section p<NUids..      87.440 

Elastic  limit  per  sqaare  inch  of  original  section do —      4(^000 

Elongation  per  inch  after  ruptnre  Inch..      0.2900 

Elongation  per  inch  ander  strain  at  clnstic  limit do OOltOO 

Reduction  indiametf^ratpointof  mptnre do 124 

Rednotion  in  area  after  rapture,  per  centum  of  original  section S9k2 


Position  of  ruptnro ".26  ftom  middle  of  stem 

Character  of  broken  surface dull  sUky,  00  per  centum ;  granular,  10  per  centum ;  oblique  flnaoture 

Elongation  of  inch  section ".17  (".87  fractared  section),  ".21 


TESTS   OP   IRON   AND   STEEL. 

No.  399. 
Tension  Test 


637 


Marks  on  bar,  ^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Poundi. 

250 

1,2S0 

2,500 

8,750 

5^000 

6,250 

7,600 

7,750 

8.000 

8,250 

8,500 

8,750 

9,000 

9.250 

9,600 

0,750 

10,000 

10,250 

10.500 

10,750 

11,000 

11,250 

11,500 

11,750 

12  000 

12,250 

12,500 

12, 750 

13. 0<10 

13.250 

13.500 

13, 750 

14.000 

14, 2-;0 

14,500 

14, 750 

15.  OUO 

15,500 

16.000 

1H.500 

17.000 

17.500 

18,000 

18.500 

10.000 

19.500 

20.000 

20,500 

21,000 

21,500 

22.000 

22,500 

23,000 

23.380 

19,900 


Elon^tion 

Pereqoarel  Ponncb. 
incn. 


Pounds. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
31,000 
32, 000 
83,000 
34,000 
85,000 
30,000 
37,000 
38,000 
SO,  COO 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
40.000 
47,000 
48,000 
49.000 
60,000 
51.000 
52.V0O 
53.000 
54.000 
55.000 
60.000 
57.000 
58,000 
69.000 
60,000 
62,000 
04,000 
66.000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
92,000 
93,520 


Inch. 
0. 

.000067 
.000233 
.000867 
.600533 
.000700 
.000807 
.000867 
.000900 
.000933 
.000067 
.001000 
.001033 
.001067 
.001100 
.001133 
.001167 
.001200 
.001233 
.001267 
.001300 
.001833 
.001367 
.OOlfOO 
.001483 
.001467 
.001500 
.001567 
.001688 
.001700 
.004067 
.006400 
.007733 
.008600 
.009900 
.011067 
.  012100 
.013600 
016000 
.017000 
.02U000 
.022333 
.024667 
.027400 
.030600 
.034000 
.038000 
.043083 
.04^000 
.0533 
.0667 
.0767 
.0967 
.1400 


Saccessive 
elunisation 
X>er  inch. 


Indu 

0. 

.000067 
.000166 
.000134 
.000166 
.000167 
.000167 

0. 

.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000013 
.060033 
.000034 
.000033 
.000033 
.OOOOM 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.000066 
.000067 
.002367 
.002333 
.001333 
.000867 
.001300 
.001167 
.001083 
.001500 
.001400 
.002000 
.003000 
.  002333 
.002334 
.00273:1 
.Oai200 
.003400 
.004000 
.005033 
.004967 
.0053 
.0134 
.0160 
.0200 
.0433 


PermoneDt 
■et. 


Ineh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.004567 


SttccesBive 

peimaDont 

set. 


Ineh. 


.000638 


.004534 


.005266 


Remarks. 


Initial  load. 


Elastic  limit. 


Micrometer  rcaovod. 


Ultimate  strength. 
Load  at  time  of  rupture. 


Specific  gray ity.. 


General  Bummary. 


Spe< 
liar 


Hardness 


7.86M 
20.03 


Tensile  strengiJi  per  square  inch  of  original  section pounds..      93,620 

Elostio  limit  per  sauare  inch  of  original  aeotion do....      53.000 

Blongation  per  incn  after  rupture - — inch..      0.2267 

Rlongation  per  square  inch  under  strain  at  elastic  limit do 001700 

Bodnction  in  diameter  at  point  of  rupture ;-v, ^^ ^'^^ 

Reduction  in  area  after  rupture,  per  centum  of  original  section 52.9 

Position  of  rupture 1".40  from  neck 

Character  of  broken  surface fine  silky;  cnp^hap^fd  ends 

Elongation  of  inch  sections ".  10  (".37  fractnred  section). '  .21 
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TESTS   OF   IRON  AND   STEEL. 
.      No.  438. 
Tension  Test 


J  H  T 


Marks  on  bar,     ^ 

Diameter,  "  564. 

Sectional  area,  .25  square  inch. 


i       Applied  loads. 

EloDfiation 
per  Inch. 

Successive 
elonfiation 
per  Inch. 

Permanent 
set. 

Snccessiro 

Beraarks. 

Total. 

Per  square 
inch. 

permanent 
set.  ' 

Poundg. 
250 
1,250 
2, 500 
3,750 
5,000 
6,250 
7,500 
8,  ll'O 

10,000 

Poutidii. 
1,000 
5.000 
10, 000 
15,000 
20,000 
25,000 
30, 000 
35,100 
40.000 
41,000 
42.  000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
5!),  000 
51,000 
52,000 
53,000 
r>4,  000 
55.  000 
50,000 
.'>7, 000 
58,000 
59,000 
60,000 
62,000 
64,000 
60,000 
68,000 
70,000 
72, 000 
74,000 
7rt,000 
78, 000 
80,000 
8.>,  000 
84,000 
80,000 
88,000 
89,260 

JimjA. 
0. 

.000150 
.  WI03U0 
.000400 
.000500 
. 000600 
.000800 

.  ooo9:k) 

.001150 
.  001200 
.  0012.-0 
.001300 
.  0J1400 
.001500 
.  001600 
.  001700 
.  002150 
.  002600 
.  003050 
.  004300 
.  0J5100 
.  0;)6250 
.  007350 
.  008250 
.009650 
.010000 
.0111.50 
.012350 
.013150 
.015250 
.017000 
.019750 
.  022250 
. 024800 
. Oi^OCO 
.031500 
.03  000 
.  039500 
.014500 
.  051000 
.  059500 
.071500 
.091250 
.1350 

Inch. 
0. 

.000150 
.  000150 
.  000100 
.000100 
.  000 100 
.  OOOJOO 
.000150 
.  000200 
.  000050 

.  (H>oo.:o 

.000050 
.000100 
.OOP  100 
.000100 
. 003100 
.  000450 
.  00»M50 
.001350 
.  000350 
. 000800 
.001150 
.   .O'JIlOO 
.  U00900 
.(H)  1100 
.  0003:0 
.00 1 150 
.001200 
.  00l'«00 
.002100 
.001750 
.  002750 
.  002500 
.  002550 

.  oo:j-200 

.  003500 
.  003r.00 

.oor.oo 

.  005000 
.  000500 

.  oo8:.oo 

.OliiOOO 
. 010750 
.  043750 

Inch, 
0. 
0. 

Ineh, 

Initial  load. 
Elastic  limit 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

.:;".::::':: 

............ 

10, 250 



1     10,500 

• 

10,  750 

11,000 
11,250 
IL.'iOO 
ll,75t» 
12, 000 
12,  'J50 
12,500 
12.750 

. 

".*  600050' 

.002300 

.002260 

13,  000 

1 

13. 250 
13, 500 
13, 750 

14,  000 
14, 250 
14,500 
14, 750 
15,000 

15,  500 
16,000 
16,500 
17, 000 
17, 500 
18,000 
18,500 
19,000 
19, 500 
20,000 
20, 500 
21,000 
21,  500 
22. 000 
22,320 
21.500 

1  

".'660250*  1  "."663956" 
1 

".'610906*  |"'oai656" 

!;:::::::::.::;::::::: 

1 

1 



Ultimate  btrenjirth. 
Load  at  time  of  ruptnre. 

General  aummary. 

Tensile  strength  per  square  inch  of  orij^Cinal  section pounds..  89  260 

Elastic  limit  i>er  square  inch  of  original  section do..."  47*000 

Elon^tion  per  inch  after  rnptnro inch..  0. 1700 

Elon.sration  per  Inch  nndor  strain  at  elastic,  limit do.!!  .001700 

Be<luction  in  diameter  at  point  of  nipture           do...  .084 

Reduction  in  area  after  rupture,  per  centum  of  original  section ! .  27. 6 

Position  of  rupture , at  neck 

Cbaract<.*r  of  broken  surface !..'! !!!!!JJ!r.*!!.'!!!ffranulaj 

The  greatest  reduction  in  diameter  occurred  4-inch  from  the  point  of  mptaro. 


TESTS   OF   IBON   AND   ST££L. 
12.— 6^"  MAHV  GUN. 

ISteel  speolxnena  from  breech  hoop,  retaining  ring,  side  itmps,  und  trantoin.] 

No.  304. 

Tension  Test. 
Markd  on  bar,  ^^' 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


631 


Applied  loAds. 


TotaL 


PoundB. 
300 
1,250 
2,600 
8.790 
6^000 
8,250 
7,500 
7,750 
8.000 
8.2i0 
8,500 
8,750 
9,000 
9,250 
9,600 
9,750 
10.000 
10,250 
10.500 
10,760 
11,000 
11,260 
11,600 
11,750 
12,000 
12,250 
12,600 
12,7«) 
13,000 
13,250 
13,600 
33,750 
14,000 
14,250 
14,600 
14,750 
16,000 
15^260 


.  Elonitation 


^"taX"! 


per  Inch. 


Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
30,000 
81,000 
32,000 
33,000 
34.000 
86,000 
86,000 
37,000 
38,000 
80,000 
40. 000 
41.000 
42,000 
43,000 
44.000 
45.000 
40,000 
47,000 
48,000 
49.000 
50, 000 
61,000 
62,000 
53,000 
M.OOO 
65,000 
56,000 
67,000 
6a  000 
69.000 
80,000 
61,000 


Inch. 
0. 

.000183 
.000207 
.000400 
.000567 
.000733 
.000033 
.000967 
.001000 
.001000 
. 001033 
.001067 
.  001133 
.001167 
. 001200 
.00«233 
.  0012«7 
.001300 
.001333 
. 001367 
.001400 
.001400 
.  001433 
. 001467 
.001500 
.  001533 
.001000 
.001633 
.001667 
.001700 
. 001733 
.001767 
.001800 
.  001833 
.001900 
.001933 


.002067 


Snocessive 
elonj^ation 
per  inch. 


Permanent 
set. 


Ineh, 

0. 

.000183 
.000134 
.000133 
.000167 
.000166 
.002000 
.000034 
.000033 

0. 

.000033 
.  000U34 
.000066 
. 000034 
. 000033 
.000033 
.  000034 
.000033 
.000033 
.000034 
.000033 

0. 

.000033 
.000034 
.000033 
.000033 
.000067 
. 000033 
.000034 
.000033  i 
.000033 
.000034 
.000033 


Ineh. 


.000033 


.000067 
.  000033 
.000100 
.000034 


.000067 


Snocessive 
permanent 


Ineh, 


.000033 


.000034 


.000067 


Bemftrks. 


Initial  loftd. 


.|  Elosticlimit. 


The  tensile  stress  fell  4,000  poanda  per  sqaare  Inoh,  while  Uie  elongation  increased  ''.0022  per 
inch. 


14,260 
14,600 
14,750 
15,000 
15, 250 
15^500 
15,750 
16,000 
16,250 
16,600 
16,750 
17.  OOP 
17,250 
17,600 
18,000 
18,500 
19.000 
19,500 
20,000 
20.500 


57.000 
58,000 
69,000 
00,000 
61,000 
62,000 
63.000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72.100 
74.000 
76,000 
78, 000 
80,000 
82,000 


.  004267 
.006707 
.012.300 
.012333 
.  012700 
.013967 
.016033 
.  015767 
.016000 
. 018367 
.  010*.'67 
. 020783 
.021783 
.  02 :6«7 
.  U2.'.967 
.  0:»9687 
.  033500 
.037333 
.  0423a3 
.  051700 


.  002200 
.  00-2500 
.005533 
.000033 
.000367 
.  Ooli07 
.001066 
.000734' 
.001133 
.  001437 
.  I  OUOOO 
.001466 
.001000 
.  001034 
.  00-J3uO 
.  003700 
.  003('33 
.  003833 
.005000 
.000367 


.  014267 


.  014200 


.  020733 


.006406 
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TESTS   OF   IRON  AND   STKEL. 


AppUed  loa4lB. 

EloDjsation 
per  inch. 

Sacocasive 
elongation 
per  inch. 

Permanent 
set 

Saooeeaive 

permanent 

set. 

Remarks. 

Total. 

Peraqoare 
inoli. 

Pounds. 
21.000 
21, 500 
22,000 
22,500 

Pounds. 
84,000 
86,000 
88,000 
90,000 

Inch. 

.055700 

.066667 

Inch. 

.004000 

.010967 

.016633 

.0300 

InOi, 

Ineh, 

Micrometer  removed, 
intimate  strengtli. 

General  $ummary. 

Specific  gravity 7.8643 

'Hardnese 20.60 

Tenalle  strength  per  equate  inch  of  original  section pounds..      90,000 

Elastic  limit  per  sqaare  inch  of  original  section do —     61.000 

Elongation  per  inch  after  rupture inch..     0.1500 

Elongation  per  inch  under  strain  of  elastic  limit do 002067 

Beduction  in  diameter  at  point  of  rupture do 084 

Bednctioif  in  area  after  rupture,  per  centum  of  original  seetion 27.6 

Position  of  rupture ".75  from  neck 

Character  of  broken  surfftoe silky ;  contains  spots  of  difltevnt  colors ;  fractured  obliquely 

Elongation  of  inch  sections ".11,  ".18  (".27  fractured  section) 


No.  395. 


Tension  Test. 
Marks  on  bar,  ^^ 
Diameter,  ''.564. 
Sectional  area,  .25  sqaare  incli. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
perlnch. 

Permanent 

set. 

Successive 
set. 

Remarks. 

Total. 

Per  square 
incki. 

Pounds. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

7.750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,260 

10.500 

10,750 

11,000 

11, 250 

11.600 

11,750 

12.000 

12,250 

12,500 

12,750 

13,000 

18,250 

13,600 

Pounds. 
1,000 
..      5.000 
10,000 
16,000 
20,000 
25,000 
30,000 
31.000 
82,000 
33,000 
34,000 
86,000 
86,000 
37,000 
38.000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
51,000 
52.000 
63,000 
64,000 

Ineh. 
0. 

.000138 
.000233 
.000367 
.000567 
.000788 
.000000 
.000933 
.000967 
.000967 
.001000 
.001033 
.001067 
.001100 
.001133 
.001167 
.001200 
.001233 
.001267 
.001300 
.001333 
.001367 
.001400 
.001438 
.001467 
.001600 
.001588 
.001600 
.001688 
.001667 
.001700 

Ineh. 

0. 

.000188 
.000100 
.000184 
.000200 
.000166 
.000167 
.000038 
.000034 

0. 

.000083 
.000038 
.000034 
.000033 
.000033 
.000034 
.000033 
.000038 
.000034 
000038 
;000038 
.000034 
.000033 
.000033 
.000034 
.000038 
.000033 
.000067 
.000038 
.000034 
.000038 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

InitiAlload. 

0. 

0. 



0. 

.000083 

.000088 

TESTS   OF   IBON   AND   STEEL. 
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Applied  kMds. 


Total. 


Poundi. 
18,750 
14,000 
14,260 


Persqaare 
incli. 


Powtd», 
55,000 
50.000 
57.000 


ElongBtion 
p«r inch. 


Inch. 
.001733 
.001838 
.OOlfMK) 


Soccesstvc 
eloDftation 
per  inch. 


Inch. 
.000033 
.000100 
.000007 


Permanent 


SncceMive 

penuantfDt 

set. 


Inch, 
.000038 


Inch. 


Remarks. 


Slastio  limit. 


The  tensile  stress  fell  4,000  poanda  per  sqnare  inch,  while  the  elongation  iDoreasod  ' 
inch. 


.0018  per 


18,250 
18,500 
18,750 
14,000 
14,250 
14,600 
14,760 
15,000 
15.250 
15,600 
15,760 
16,000 
Id,  260 
16,600 
16,750 
17,000 
17,250 
17,600 
18,000 
18,500 
19,000 
19.500 
20,000 
20,500 
21,000 
21.600 
21,780 


53,000 
64,000 
55.000 
66,000 
57,000 
58,000 
60.000 
60,000 
61.000 
62,000 
03,000 
64,000 
65,000 
66.000 
67,000 
68,000 
09,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80.000 
82  000 
84,000 
86,000 
87,120 


.006700 

.010000 

.010667 

.011633 

.012367 

.013500 

.  014167 

.015667 

.016567 

.017367 

.018600 

.020107 

.021033 

.023067 

.024000 

.026000 

.027400 

.020467 

.033000 

.037333 

. 042167 

.048267 

.057267 

.0667 

.0833 

.1100 

.1567 


.004^0 

.003300 

.000667 

.000966 

.000784 

.001133 

.000667 

.001500 

.000900 

.000800 

.001238 

.001567 

.001766 

.001134 

.000033 

.002000 

.001400 

.002097 

.003533 

.004333 

.004834 

.000100 

.009000 

.009433 

.0166 

.0267 

.0467 


.018800 


.019107 


.026567 


.013267 


.005867 


.007400 


Micrometer  removed. 
Ultimate  strength. 


General  eummarif. 

Tensile  strength  per  sqnare  inch  of  oricinal  section ponnds..      87,120 

Elastic  limit  per  snnaro  Inch  of  original  section do...      57,000 

Elongation  perincn  after  rupture..  Inch..      0.1900 

Elongation  per  inch  under  strain  at  elastic  limit do. ..    .  001900 

Keductlouin  diameter  at  point  of  rupturu do...         .094 

Beduction  In  area  after  rupture,  per  centum  of  original  section 80.6 

Position  of  rnptnre ".25  from  neck 

Character  of  broken  snrfaco silky ;  contains  spots  of  dlflferent  colors ;  obliqno  fracture 

Elongation  of  inch  sections ^....  'M5,  ".16  (".t6  fhictnrod  section) 
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Marks  on  bar,  B  Bi 

Diameter,  ^'.564. 

Sectional  area,  .25  sqaare  inch. 


TESTS   OF   IBON  AND  STEEL. 

No.  306. 

Tension  Test. 


AppUed  loads. 

Elongation 
p«r  Inch. 

Saccessive 
elongation 
per  inch. 

Permanent 
set. 

Totftl. 

Por  square 
inch. 

pennanent  i             Remarks, 
set. 

Poundt. 
250 
1.250 
2,600 

1,000 
5,000 
10.000 
15,000 
20, 000 
25.000 
30, 000 
31,000 
32,000 
3  .^  000 
34,000 
85.000 
30.000 
37,000 
38.000 
39,000 
40,000 
41.000 
42,000 
43,000 
44.000 
45.000 
40, 000 
47,000 
48,000 
40,000 
60,000 
61,000 
.52,000 
63,000 
54,000 
65.000 
60.000 
67,000 
58,000 
50,000 
CO. 000 
62,000 
64,000 
66.000 
68,000 
70.000 
72,000 
74.000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
86,720 

IndL 
0. 

.000067 
.000200 
.000367 
.000533 
.000667 
.000867 
.000900 
.000033 
.000067 
.001000 
.004033 
.001067 
.001100 
.001188 
.001167 
.001233 
.005667 
.008033 
.008967 
.009000 
.009033 
.009.300 
.000567 
.010233 
.  010967 
.  012233 
.012667 
.  013667 
.014367 
.016433 
.016367 
.  017767 
.018400 
.  020100 
.  021333 
.022000 
.024500 
.027000 
.030000 
.033000 
.037538 
. 042000 
.045267 
.050667 
.  057067 
.064667 
.0767 
.0967 
.1200 
.1788 

Inch, 
0. 

.000067 
.000183 
.000167 
.000166 
.000134 
.  000200 
.000033 
.000033 
.0000J4 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.004434 
.  003266 
.000034 
.000033 
.000038 
.  000267 
.000:67 
.0006b6 
.000734 
.001266 
.000434 
.001000 
.000700 

,ooism 

.000934 

.001400 

.000633 

.001700 

.001233 

.  001267 

.001900 

.002500 

.003000 

.003000 

.004533 

.004467 

.003267 

.005400 

.006400 

.007600 

.012033 

.0200 

.0233 

.0538 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh, 
0. 

Initial  load. 

8,750 

5,000 

0.250 

7.500 
7,750 
8,000 
8,250 

8,500 

8,750 

0. 

0,000 

0,250 

0,600 
9.750 

10,000 

0. 

ElaatiolimiL 

10,260 

10,500 

10,750 

1 

11,000 

1 

11,260 
11.500 

.007300 

.007300 

11,750 

1 

12,000 

12,230 

1 

12,500 
12.750 

.010888 

.003033 

13,000 

18, 250 

18,500 

13,750 
14.000 
14,250 
14.500 
14,750 
15,000 
15,600 
10,000 
10,500 
17,000 
17,500 
18,000 
18,600 

.0U133 

.003800 

j 

V 

1 

1 

19,000 

1 

10.500 
20.000 
20,500 
21,000 
21,500 
21,680 
10,600 

1 

Ultimate  strength. 
Load  at  time  of  rnptnre. 

General  $ummary. 

Tensile  strength  per  sqaare  inch  of  original  section nonnds        8a  720 

Elastic  limit  per  square  inch  of  original  section *^do     *      40  000 

Elongation  per  inch  afU>r  rnptnre inch"      0  2400 

Elongation  per  inch  under  strain  at  elastic  limit '. j©    '"      001233 

Reduction  in  diaroet-r  at  point  of  ruptaro .'.'.V ^q ^34 

Redaction  in  area  after  rupturo,  per  cent  am  of  original  section . .    .".". 41*9 

Position  of  rapture *  i'''66from  neck 

Gbaracter  of  broken  surface,  dall  sUky,  40  per  centum ;  fine  granolar.  00  per  oontam.''  The  bar  parted 

first  in  tno  silky  section.  * 

Elongation  of  inch  sections ".15,  ".24  (".38  fraotond  section) 


TESTS   OF   IRON   AND    STEEL. 

No.  39  r. 

Tension  Test. 
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Marks  on  bar,   m* 

Diameter,  ".604. 

SectioDal  area,  .25  sqaare  inch. 


Applied  loads. 


ToUl. 


Pounds. 
250 
1,250 
2.500 
3.750 
5,000 
6,250 
7,500 
7,750 
8,000 
8,250 
8,500 
8.750 
9,000 
9,250 

'  9.500 
9,750 

10,600 

10, 250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,2:0 
12,500 
12.750 
13.000 
13,250 
13.600 
13,760 
14,000 

14. 2ro 

14.500 
14,750 
15,000 
15,600 
16,000 
16,500 
17.000 
17,500 
18,000 
If),  500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
21,790 
20,000 


PerBciuttie 
acb.    ^ 


incl 


PoundM, 

1,000 
5^000 
10,000 
15,000 
20,000 
23,000 
30,000 
81,000 
32,000 
33,000 
34,000 
85,000 
86,000 
87,000 
88,000 
39,000 

40.000 

41,000 
42,000 
4:).  000 
44.000 
45,  too 
4G.00O 
47,000 
48,000 
40, 000 
60,000 
61,000 
52,000 
53,000 
54,  Oi  0 
55,000 
56.000 
67.000 
58,000 
50,000 
60.000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
86,000 
87,000 


EIoBffatlon 
per  inch. 


Inch, 
0. 

.000067 
.000233 
.000400 
.000507 
.000733 
.000000 
.000033 
.000867 
.001000 
.001033 
.001067 
.001100 
.001133 
.  001200 
.  001233 
;  .001300 
i  .005267 
.005633 
.  005967 
.006433 
.007267 


.009433 
.010400 
.011000 
.011000 
.  012700 
.  013133 

.015600 

.016433 

.017600 

.  018367 

.010500 

.  020600 

.022100 

.024067 

.026767 

.029267 

.032967 

.036000 

.040000 

. 044167 

.049383 

.056000 

.064000 

.0733 

.0867 

.1100 

.1700 


Sacceasive 
elonjcation 
per  inch. 


Ineh. 
0. 

.000067 
.000106 
.000167 
.000107 
.000166 
.000107 
.000033 
.000034 
.000038 
.000033 
.000034 
.000033 
.0000.13 
.000067 
.000033 
.000067 
.003967 
.  000366 
.000334 
.000460 
.000834 
.  000766 
.000867 
.000338 
.000967 
.000600 
.000000 
.000800 
.000733 
.001067 
.001100 


Permanent 
set. 


.001167 
.000767 
.001138 
.001100 
.001500 
.001067 
.002700 
.003000 
.003200 


.004000 

.004167 

.005116 

.006607 

.008000 

.0098 

.0134 

.0233 

.0600 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.008867 


.006433 


.ojioopo 


.  011138 


.019000 


Saccessivo 

permanent 

set. 


Inch, 


.003867 


.002566 


. 003567 


.001133 


Remarks. 


Initial  load. 


Elastio  limit. 


M  icrom€Fter  Tem  0Te<l . 


Ultimate  stren^h.  > 

Load  at  time  of  raptnre. , 


General  summary. 

Specific  Kravitj 7.8654 

Hardness 15.35 

Tensile  strength  per  square  inch  of  or  i^rinal  section pounds. .      87,000 

Elastic  limit  per  snnare  inch  of  original  section «lo 40,000 

Elonjtation per  incn  after  rupture inch..      0.2333 

Elongation  per  inch  nndcr  strain  at  elastic  limit do  .001300 

Re<lnction  in  diameter  at  point  of  rupture       do 104 

Rednction  in  area  after  rupture,  per  oentnm  of  original  section 33.6 

Position  of  rupture 1".35  from  nock 

Character  of  uroken  surface fine  granular,  radiating  iVom  a  dull  silkv  spot  at  circumfcrouce 

Elongation  of  inch  sections 'M7  C^32  fractured  section).  ".21 
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TESTS    OF    IRON   AND    STEEL. 

No.  398. 

Tensian  Test, 


Marks  ou  bar,  ^^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Paundt. 

250 

1,250 

2,500 

?,750 

5,000 

6,250 

7,500 

7.750 

8,000 

8,250 

8,500 

8.750 

9.000 

9,250 

9.500 

9.750 

10,000 

10,250 

10.500 

10.750 

11,000 

11.250 

11,500 

11.750 

12. 000 

12.250 

12, 500 

12,  7:)0 

13,000 

i:i.  2.-0 

1.3, 500 
13, 750 
14,000 
1«.1»50 
14,  500 
14,750 
15,000 
l.%500 
16,000 
16, 500 
17,  000 
17,  .TOO 
18.000 
18.500 
10.000 
19, 500 
20, 000 
20,500 
21.000 
21,500 
21,860 
19,500 


Poundf. 
1,000 
5,000 
10.000 
l.%000 
20, 000 
25,000 
80.000 
81,000 
32,000 
33,000 
34,000 
85,000 
3(i,  000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
40,000 
47,000 
48. 000 
49,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55,000 
56,000 
57,000 
5»,000 
59.000 
60,000 
62,000 
64,000 
6(1,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
80,000 
87, 440 


Elongation 
per  inch. 


Inch. 
0. 

.000067 
.000200 
.0003S8 
.000467 
.000067 
.000800 
.  0  ;0H67 
.000900 
.000933 
.000967 
.001000 
.001033 
.001067 

.  oaioo 

.  001167 
.001200 
.004067 
.  006000 


. 007100 
. 007767 
.008367 
.009267 
.010000 
.  010733 
.011700 
.012333 
.  013233 
.  014000 
.  015233 


Successive 
elongation 
per  inch. 


.  017000 

.017733 

.010033 

.020200 

. 021C67 

.023867 

.  026433 

.  0200.33 

.  082967 

.  035667 

.  039 J67 

.  044133 

.040667 

.055333 

.  062333 

.0767 

.0867 

.1133 

.1667 


Inch. 
0. 

.000067 
.000183 
.000133 
.000134 
.  000200 
.000133 
.000067 
.  000033 

.  oooo:j3 

.  04  0034 
.  000033 
.  000033 
.  000034 
.000033 
.000007 
.  000033 
.  003467 
.001333 
.  0C»0833 
.000207 
.000067 
.000600 
.000900 
.000733 
. 000733 
.000967 
.000633 
.000933 
.000707 
. 001233 
.000700 
.001067 
.000733 
.001300 
.001167 
.001467 
. 002200 
. 002566 
. 002600 
.003934 
.002700 


.004806 
.005534 
.005666 
.  007000 
.  014367 
.0100 
.0266 
.0534 


Permanent 
set 


Sacoessive 
permanent 


Inch. 


Inch. 


.006000  I   .006000 


.009800  i   .003800 


.013733  ,   .003933 


.  010167     .  005484 


Bemarkft. 


Initial  load. 


Elastic  limit 


Micrometer  removed. 


Ultimate  strength. 
Load  at  time  of  mptare 


General  eummarif. 

Tensile  strength  per  square  inch  of  original  section pounds..      87.440 

Elastic  limit  per  square  inch  of  original  section do —      40,000 

Elongation  per  inch  after  rupture  inch..      0.2800 

Elongation  per  inch  under  strain  at  c'lfistio  limit. ....do 001200 

Reduction  in  diameter  at  point  of  rupture do 124 

Reduction  in  area  after  rupture,  per  centum  of  original  section 8a2 

Position  of  rupture ".25  from  middle  of  stem 

Character  of  broken  surface dull  silky,  90  per  centum ;  granular,  10  per  centum ;  obllqoe  flracture 

Elongation  of  inch  section ".17  (".STftactaredseetion),  ".21 


TESTS   OF   IRON   AND    STEEL. 
No.  390. 
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Tension  Test 
Marks  on  bar,  f^ 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 


Elon^tion 
PerMnare!  pormcb. 
inch. 


Saccensive  permanent 
per  inch. 


BaccoBSive 
permaDont 


Remarks. 


Paundt. 

250 

1,250 

2,500 

8,750 

5,000 

6,250 

7,500 

7,750 

8,000 

8.230 

8,500 

8,750 

9.000 

0.250 

9,500 

9,750 

10,000 

10.250 

10,500 

10,750 

11,000 

11,250 

11.500 

11.750 

12  000 

12,250 

12,  rm 

12, 730 

13,  OCO 
18,250 
13,500 
13. 730 
14,000 
14,2'iO 
14, 500 
14,750 
15.  OUO 
16,500 
16,000 
16,500 
17,000 
17,500 
18.000 
18,500 
10,000 
19,500 
20.000 
20,500 
21,000 

2 1,  .'WO 
22.000 

22,  SOO 
23,000 
23,380 
19,900 


Pounds. 
1,000 
5,000 
10, 000 
15.000 
20,000 
25,000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
87,000 
88,000 
89.  COO 
40,000 
41, 000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
61,000 
53,  COO 
53,000 
54.000 
65,000 
50,000 
57.000 
58,000 
60.000 
60,000 
62,000 
CI.  000 
66.000 
68,000 
70,000 
72.000 
74.000 
76,000 
78, 000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
93.620 


Inch. 
0. 

.000067 
.000238 
.000367 
.600533 
.000700 
.  000807 
.000867 
.000900  I 


.000967 
.001000 
.001033 
.001067 
.001100 
.001133 
.001167 
. 001200 
.001233 
.001267 
.  001800 
.001333 
.001367 
.OOliOO 
.001433 
.001467 
.001500 
.001567 
.001633 
.001700 
.004067 
.006400 
.007783 
.008600 
.009900 
.011067 
.012100 
.  018600 
016000 
.017000 
.02U000 
.  022333 
.024t)67 
.027400 
.030600 
.034000 
.038000 
.043083 
.04P000 
.0533 
.0667 
.0767 
.0967 
.1400 


Inch. 

0. 

.000067 
.000166 
.000134 
.000166 
.  000167 
.000167 

0. 

.000033 
.000a33 
.0000.34 
.000033 
.000033 
.000034 
.0000^3 
.060033 
.0OU034 
.000033 
.000033 
.OOOOM 
.000033 
.000033 
.000034 
.  000033 
.000033 
.000034 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Initial  load. 


.000067 
.000066 
.000007 
.002367 


.000033 


.000638 


.001.133 

.000867 

.001800 

.001167 

.001033 

.001500 

.001400 

.002000 

.003000 

.002338 

.002334 

.002733 

.  Oai200 

. 003400 

.001000 

.003033 

.004967 

.0053 

.0134 

.0160 

.0200 

.0433 


KlMtic  limit. 


.004567 


.004534 


.005266 


Micrometer  rcmovcil. 


Ultimate  strength. 
Load  at  time  of  rupture. 


Specifio  fcrayity. 
Hardness 


General  eummary. 


Tensile strengtii  per  sqaare  inch  of  orifEinal  section ponnds.. 

Elastie  limit  per  saaare  inch  of  original  aeotion .....do.... 

Elongation  per  inch  after  rupture ,- Inch.. 

RIongation  per  square  inch  under  strain  at  elastic  limit do — 

Boduction  in  diameter  at  point  of  rupture ;'-"^ ^^ — 

Reduction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture •• •--•    r'.40  from  neck 

Character  of  broken  surface fine  silky;  cup-shaned  endn 

Elongation  of  inch  sections ".10  t".37  fractured  section), '.21 


7.86M 
20.03 
93,620 
53.000 
0.2267 
. 001700 
.174 
62.9 
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TESTS   OF   IROX   AND   STEEL. 
No.  400. 


Tension  Test 
Marks  on  bar,  ^' 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 

ElODfcatlon 
pep  Inch. 

Saooeflsive 
ttloDgation 
perloch. 

Permanent 
set. 

SacceMlve 

pennanent 

set. 

Bemarks. 

Total. 

Per  sqciAro 
inob. 

Pounds. 

250 

1,250 

2,500 

3, 750 

5,000 

6.250 

7,600 

7.750 

8,000 

8.250 

8,500 

8,750 

9,  OUO 

9,250 

0,600 

0,750 

10,000 

10,250 

10,600 

10,750 

11,000 

11,250 

11,600 

11,760 

12.000 

12, 250 

12,500 

12,750 

13,000 

18.250 

13,600 

18,750 

14,000 

14,250 

.14,500 

14.750 

15,000 

16.600 

l&OOO 

16[600 

17,000 

17,600 

18,000 

18,600 

19,000 

19.500 

20,000 

20,500 

21,000 

21,500 

22.000 

22,600 

22.9.'0 

18,200 

Pounds. 
1,000 
5.000 
10,000 
15,000 
20.000 
25,000 
30,000 
81.000 
32.000 
33.000 
84.000 

z.\ooo 

36,0J0 
37. 000 
38,000 
39.000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
46,000 
.47,000 
4H.000 
49,000 
50,000 
51.000 
62.000 
53,000 
54,000 
55,000 
56,000 
57,000 
68.000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76, 000 
78.000 
80,000 
82,000 
84.000 
86,000 
88.000 
90.000 
91.C80 

Inch. 

.'^150 
.000326 
.000475 
.  000.550 
. OU0S25 
.000950 
. 0010J5 
.00100 
.001075 
.001123 
.001150 
.  001200 
.  0012-.'5 
.001250 
.001/75 
.00i3.'5 
.  00l3.«0 
001375 
.  001425 
.001450 
.OOl.'HM) 
.001550 
.001600 
.001760 
.002000 
.002350 
.002725 
.00J573 
.004650 
.008750 
.009450 
. 010125 
.010725 
.011725 
.012300 
.013525 
.015300 
.017000 
. 019376 
.022025 
.024300 
.027000 
. 032025 
. 033525 
.037500 
.044300 
.0500 
.0575 
.0650 
.0775 
.0050 
.1500 

Inch. 
0. 

.000150 
.000175 
.000150 
.000175 
. 000175 
.000123 
.  000075 
.000025 
. 000025 
.000030 
.100025 
.OoOOJO 
.  000025 
. 000025 
.000025 
.000050 
. 000025 
.0000*5 
.  OOcOM) 
.  000025 
.000050 
.000050 
.  000050 
.000150 
.000J60 
.000350 
. 000375 
.000850 
. 001075 
.004100 
.000700 
.000675 
.000600 
.001000 
.000375 
.(•01225 
.001773 
.001700 
.002375 
.002630 
.  002275 
.002700 
.005025 
.001500 
.0U3075 
. 007000 
.0055 
.0075 
.0075 
.0125 
.0175 
.0550 

Jneh. 

0. 

0. 

.000025 
.0000* 
.000050 
.000075 
. 000075 

Inch. 
0. 

".'660025" 

0. 

.000025 
.000025 

0. 

Initial  load. 
ElastSo  limit. 

intimate  strength. 
Load  at  time  of  rapture. 



".006675" 

0.' 

v.'..'.'.'/..'.'.. 

'"".*  660075' 

0. 

".*oo6ioj'" 

"Vo56625" 

.000800 

.000700 

.007460 

.006650 

.011250 

.003800 



General  eummarif. 

clflcKTavity 7.8643 

lardoess 21.05 

Tensile  Htreogtb  per  square  inch  of  orlclnalsootion poonds..      91,680 

Slastic  limit  par  square  Inch  of  oriiciaiusectioa  do....      47,000 

Elouf^tion  per  inch  after  rapture inch..      0.2225 

Blonjcation  per  inch  under  strain  at  elastic  limit .do 001600 

Kednorion  in  diameter  at  point  of  rapture  do 194 

Reduction  in  area  after  ruptare,  per  centum  of  original  SMtion 57.0 

Position  of  rupture 1".20  fVom  neck 

Character  of  broken  surfMo fine  silky,  onp>shaped  ends 

Elongatton  of  inch  sections ".12,  ".15,  ".26  (".sefraoturedseottonJ 
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Ko.  401. 
Tension  Test. 


Marks  on  bar,  '^ 
Diameter,  ''.564. 
Sectional  area,  .25  sqnare  inch. 


Applied  loads. 


TotaL 


Pounds. 
250 
1,250 
2,500 
8.750 
5,000 
6,250 
7.600 
7,750 

aooo 

8,250 

8,500 
8,750 
0.000 
0,230 
9,.'H)0 
9,750 
10.000 

10,  ano 

10,500 

10, 7:0 

11,  coo 
11.2:0 

11,. MM) 

11. 7rj0 

12.000 
12,250 
12,500 
12,750 
13.000 
13,250 
IS.JOO 
13.750 
14,000 
14.250 
14,500 
14,750 
16,000 
15.600 
10.000 
16.500 
17.000 
17,600 
18,000 
18,  .MK) 
10,000 
10,500 
20,000 
20,600 
21,000 
21.500 
22,000 
22.500 
22,000 
18,500 


Per  Bqaare 
inSh. 


Pounds, 
1.000 
6,000 
10,000 
15,000 
20.000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35.000 
80,000 
37.000 
38,000 
30.000 
40,000 
41.000 
42,000 
43.000 
41,000 
45.000 
46.000 
47.000 
48,000 
49,000 
60.000 
61.000 
62,000 
63,000 
64,000 
66.000 
56,000 
67.000 
58,000 
69.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
91,840 


EloDffatloD 
perinoh. 


Jneh, 
0. 

.000100 
.000250 
.000425 
.000575 
.  000725 
.000900 
.000925 
.000060 
.000976 
.001000 
.001 02a 
.001150 
.001076 
.001126 
.001150 
.001225 
.00  WO 
.001800 
.00I3:;5 
.001350 
.OUHOO 
.  0014.'5 
.  001450 
.001500 
.001550 
.  001576 
.001629 
.001676 
.001700 
.001776 
.  001825 
.009075 
.010700 
.011325 
.012200 
.013576 
.014825 
.  016760 
.018600 
.021100 
.0i3750 
.020076 
.02^1800 
.032379 
.036076 
.040750 
.045500 
.052000 
.0625 
.0725 
.0900 
.1475 


Saccestiye 
elongation 
perlDob. 


Jnsh. 
0. 

.000100 
.000150 
.000175 
.000150 
.000160 
.000176 
.000025 
.000025 
.0U0025 
.OOOO.'S 
.OOOO.'S 
.000025 
.000025 
.000050 
.  OOOOJS 

.  oooo;.** 

.  0000 i5 

.000050 

.  000  J2'» 

.  OOO0J5 

.OOOO.'iO 

.OOO0J5 

.000025 

.000050 

.0000:0 

.000025 

.000050 

.000000 

.000025 

.000075 

.000050 

.008150 

.  000726 

.000026 

.000875 

.001375 

.  0012:0 

.001925 

.001850 

.002500 

.002650 

. 002325 

.002725 

.003676 

.00i700 

.004675 

.004750 

.006500 

.0105 

.0100 

.0175 

.  0575 


Penoaoeat 
set. 


Inch. 


SaccessiTo 

permanent 

set. 


iMh. 


Remarks. 


Initialload. 


.000025 


.0000:5 


.OO0OJ5 


.000050 


.000126 


.011200 


.000025 


.000075 


.011076 


Elastic  limit. 


Micrometer  remoTed. 


Ultimate  strenztb. 
Load  at  time  of  rapture. 


General  summary. 

Tensile  strength  per  sqnare  inch  of  oris^nal  section  pounds..      91,840 

Elastic  limit  per  square  inch  of  original  section do....      55,000 

Elongation  per  inch  afterniptare         inch..      0.2400 

Elongation  iter  inch  under  strain  at  elastic  limit do 001825 

Keiluction  in  diameter  nt  point  of  rupture do 194 

Hednction  in  area  after  rupture,  per  centum  of  original  section 57.0 

Position  of  rapture 1".20  from  neck 

Character  of  broken  surface flue  silky,  cop-shaped  ends 

Elongation  of  inch  sections ".13,  ".20,  ".27  (".36  ftactured  section) 
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13.— STEEL  FROM  THE  TUBE  OF  THE  8''  TATES  B.  L.  RIFLE. 

No.  563. 
Mark,  B 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 


Applied  loadB. 

Saccessive 
eloD  station 
per  inch. 

Permanent 
sot. 

Suooeaaive 

permanent 

set. 

Remarks. 

Total. 

Per  ftonare 
inch.     . 

per  inch. 

Poundt. 
250 
1,250 
2,000 
8,750 
5,000 
6,250 
7,500 
8,750 
10,000 
10, 2.50 
10.  .500 
10,750 
11.000 
11,250 
11. 500 
11,750 
12.000 
12.230 
12.500 
12.  7.'iO 
13.000 
13, 2.50 
13.500 
13,750 
U.OOO 
14,250 
14.500 
14, 750 
15,000 
15,500 
16,000 
16,600 
17,000 
17,500 
18.000 
18,500 
19,000 
19.500 
20,000 
20.500 
21.000 
21,500 
21,900 

Pounds. 
1,000 
5.000 
10.000 
15,000 
20,000 
25.000 
80,000 
85.000 
40,000 
41.000 
42.000 
4a.  000 
44,000 
45,000 
46,000 
47.000 
48.000 
49.000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
56,000 
67,000 
68.000 
59.000 
60.000 
62,000 
Ot.OOO 
66,000 
68.000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
87,600 

Inch. 
0. 

.000150 
.000250 
.000400 
.000530 
.000750 
.000950 
.001200 

.  oomoo 

.001550 
.001700 
.  002100 
.002950 
.003400 
.003930 
.004200 
.005050 
.005500 
.006650 
.006850 
.007400 

Inch. 
0. 

.000160 
.000100 
.000150 
.000150 
.000:^00 
.000200 
.000250 
.000300 
.000050 
.000150 
.000400 
.000850 
.000450 
.000550 
.000250 
.000830 
.000450 
.001150 
.000200 

InOi. 

0. 

0. 

0. 

0. 

0. 

-.000050 
-.000050 
-.000050 

0. 

In6h. 
0. 

Initial  load. 
Elasticlimit. 

*-.'000050" 
0. 
0. 
.000050 

.001350 

.001350 

.004350 

.003000 

. 008050    ;      - OOOttSO 

.009050 
.  009650 
.010550 
.011100 
.012000 
.012800 
.013700 
.016400 
.017350 
.019150 
.021400 
.023500 
.025750 
.028600 
.030750 
.038900 
.087000 
.0406U0 
.045000 
.040600 

.001000 
.000600 
.000000 
.000550 
.000900 
.000800 
.000900 
.001700 
.001050 
.001800 
.002250 
.002100 
.002250 
.002850 
.002150 
.003150 
.003100 
.003000 
.004400 
.004600 

„ 

General  aummarif. 

Tensile  strength  per  sqnare  inob  of  original  section poands..      87,600 

Elasticlimit  per  square  incb  of  oriicinsi  section do  ...      41.000 

Elongation  per  inoD  after  rapture inch..      0.0300 

Elongation  pcrinob  under  strain  at  elastic  limit do 001550 

Seduction  in  diameter  at  point  of  rupture ^ do 004 

Redaction  in  area  after  rupture,  per  centum  of  original  section 1.5 

Position  of  rapture ivv .-..»tneck 

Character  of  broken  surface,  granalar,  radiating  from  a  point  in  circnmferenoe  of  broken  sorsMe ;  fract* 

ured  suddenly  under  the  maximum  load. 
Elongation  of  inch  sections "M  ".07 
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Ko.  564. 
Marked 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 


Total 


Per  aqnare 
Incti. 


ElonntloD 
per  loch. 


SuoeeMiTe 
elongation 
perlnch. 


Pennaaant 
•et 


SnooeaaiTe 
pennanent 

SOL 


Remarka. 


Poundt. 

250 

1,250 

2,500 

8.750 

^000 

0,250 

7,500 

8,750 

9.000 

9,250 

9,500 

9,750 

10,000 

10.250 

10.500 

10,750 

11,000 

11.250 

11.500 

11,750 

12,000 

12,250 

12,500 

12,750 

18,000 

18,250 

18.500 

18,750 

14.000 

14,250 

14,500 

14.750 

15.000 

15,500 

10,000 

16,500 

17,000 

17.500 

18,000 

18.500 

19,000 

19.500 

20.000 

20,500 

21.000 

21.500 

22,000 

22,180 


Pounds, 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
80.000 
85,000 
80,000 
37,000 
8tj.000 
39.000 
40.000 
41,000 
42.000 
43,000 
44.000 
45. 000 
40,000 
47,000 
48,000 
49,000 
50.000 
51,000 
62,000 
53,000 
64,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60.000 
62.000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76.000 
78.0U0 
80,000 
82.000 
84.000 
86,000 
88.000 
88,720 


Inch, 
0. 

.000150 
.000300 
.000500 
.000650 
.000850 
.001100 
.001300 
.  001400 
.001400 
.001450 
.001500 
.001550 
.001750 
.002000 
.002450 
.003100 
.003450 
.003900 
.004400 
.004900 
.005600 
.006550 
.0C7100 
.007900 
.008000 
.000150 
.000650 
.010400 
.011000 
.  0L2350 
. 013150 
.014000 
.016150 
.017750 
.019450 
.  021750 
.024850 
.0250 
.0300 
.0325 
.0550 
.0400 
.  0425 
.04.«.0 
.0500 
.0675 


.000150 
.000150 
.000200 
.000150 
.000200 
.000250 
.000200 
.000100 
0. 

.000050 
.000050 
.000050 
.000200 
.000250 
.000450 
.000050 
.  000350 
.000450 
.000500 
.000500 
.000700 
.000950 
.000550 
.000800 
.000700 
.  000550 
.000500 
.000750 
.001200 
.000750 
.000800 
.  001750 
.001250 
.001600 
.001700 
.002300 
.003100 
.0U0150 
.00!H) 
.0025 
.0025 
.0050 
.0025 
.  0025 
.0050 
.0075 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000050 


JneK 


Initial  load. 


.000050 


Elastic  limit 


.001500 


.001450 


.004400 


.002900 


Tensile  strength. 


General  summary, 

Speoiflcgrayity 7.8644 

Hardneas 17.90 

Tensile  strength  per  square  inch  of  original  aeotion pounds..      88,720 

Elastic  limit  per  square  inch  of  original  seotiou do....      40.000 

Elongation  perinon  after mptare inch..      0.0700 

Elongation  per  inch  nnder  strain  at  elastic  Umit do 001500 

Hedactlonin  diameter  at  point  of  mptnro. do 014 

Rednotion  in  area  after  mpture,  per  centnm  of  original  section 5.0 

Position  of  mptare ".1  from  middle  of  stem 

Character  of  broken  snrfooe,  granular,  radiating  fhmi  a  point  near  tlie  circumference  of  the  fractured 

surface. 
Elongation  of  inch  seotiona ".07*,  ".07 

S.  Ex.  36 41 
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TESTS   OF  IRON  AND  STEEL. 
No.  665. 


Mark,  D 

Diameter,  ''.564. 

Sectional  area,  .25  sgaare  inch. 


Applied  loads. 


Total. 


Poundt. 
260 
1,250 
2,500 
8,750 
5,000 
6,250 
7,500 
8,750 
0.000 
9,250 
0,500 
9,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11, 250 
11,  fiOO 
11,750 
12,000 
12, 250 
12, 6U0 
12,750 
1»,000 

j:»,2:>o 

13, 500 
13,7.'i0 
14,000 
14, 250 
14,500 
14,750 
15,000 
15, 500 
10, 000 
10, 500 
17,000 
17,500 
18,000 
18, 500 
19,000 
10,500 
20,000 
20,500 
21,000 
21,600 
22,000 
22,500 
23,000 
23,600 
23,700 
21,800 


Per  sqnare 
inch. 


Pound*, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
30,  000 
37. 0(10 
38,000 
39,000 
40. 000 
41,000 
42, 000 
43,000 
4i,000 
43,000 
40.000 
47,000 

48,  000 

49,  OOD 
.')0,  000 
51, 000 
52,  000 
.5.1, 000 
54. 000 
5.5, 000 
50,000 
.07,  000 
58, 0()0 
.59,  000 
60, 000 
62,000 
64, 000 
66,000 
68, 000 
70. 000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
94,000 
04,800 


ElosKation 
per  inch. 


Inch. 
0. 

.000100 
.000300 
.000500 
.000700 
.001000 
.001200 
.001400 
.  0014.50 
.001450 
.001500 
.001556 
.001850 
.  001050 
. 002450 
.002750 
.003450 
.003900 
.004450 
.  004850 
.01)5600 
.006300 
. 007400 
.  (107700 
. 008200 
.  008700 
.  ()09'i50 
.010500 
.011450 
.012250 
.013200 
. 013950 
.015000 
.016600 
. 018450 
.020600 
.  022550 
.  024900 
.  027550 
.  030600 
.  034-250 
.037500 
.0400 
.  0450 
.  0500 
.0550 
.0650 
.0700 
.0900 
.1100 
.1650 


Sneoeasiye 
elongation 
per  inch. 


Inch. 

0. 

.000100 
.000200 
.000200 
.000200 
.000300 
.000200 
.000200 
.000050 

0. 

.000050 
.000050 
.000300 
.000100 
.000500 
.000300 
000700 
.000450 
.000550 
.000400 
.  000750 
.000700 
.  001100 
.000300 
.000500 
.  000500 
.000550 
. 001250 
.000950 
.000800 
.000950 
.000750 
.001050 
.001600 
.  001850 
.002150 
.  001950 
.002350 
.002650 
.  003050 
.003650 
.  003250 
.0025 
.0050 
.0050 
.0050 
.0100 
.0050 
.0200 
.0200 
.0450 


Permanent 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000250 


.001900 


.005150 


SooeesslTB 

max 

let. 


IndL 


.000250 


.001650 


.003250 


Ihitiilload. 


BlaatioUmit 


TensIlA  strengtli. 
Load  at  time  of  roptarsw 


General  eummary, 

Tenaile strength  per  square  inch  of  orislnal  section pounds..    04,800 

Blastio  limit  persqoareinchof  original  section , do....    30.000 

Elongation  per  inch  after  rupture inch..    .02400 

Elongation  per  inch  under  strain  at  elastic  limit do 001560 

Kednction  in  diameter  at  point  of  rupture ..do 114 

Reduction  in  area  after  rupture,  i>er  centum  of  original  section 30.4 

Position  of  rnpture ".  26  £ram  middle  of  stem 

'Character  of  broken  surface granular  at  oiroomferenoe^  duU center 

Elongation  of  inch  sections ".lOi^.M* 
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Mark,  E 

Diameter,  ^^564. 

Sectional  area,  .25  sqaare  inch. 


Appitod  loads. 


TotaL 


Per  saoare 
inch. 


£IoDgatioii 
per  inch, 


Snooeasive 
elongation 
per  inch. 


Pennaoent 


SnooeeaiTe 
permanent 


Bemarka. 


Poundi, 

250 

1.250 

2,500 

8.750 

6,000 

0,230 

7,500 

8,750 

9,000 

0.250 

0,600 

0,750 

10.000 

10,230 

10,500 

10,750 

11.000 

11.250 

11.500 

11,730 

12,000 

12,250 

12.600 

12, 750 

13.000 

13,^50 

13.600 

13,750 

14.000 

14,250 

14.500 

14,750 

16,000 

13,500 

10.000 

16.500 

17,000 

17,600 

18,000 

18,500 

19.000 

19.600 

20,000 

20,500 

21,000 

21,500 

22,000 

22,500 

23.000 

23.390  , 

20,800  * 


Powidt. 
1,000 
5,000 
10.000 
15.000 
20,000 
2.^000 
80.000 
85.000 
36.000 

dr.ooo 

8H,000 
39,000 
40.000 
41.000 
42.000 
43.000 
44.000 
45,000 
46,000 
47,000 
48,000 
49.000 
60,000 
51.000 
52.000 
Rt.OOO 
64.000 
63.000 
5(5.000 
57.000 
58,000 
69,000 
60.000 

<ri,ooo 

64,000 
60,000 
68.000 
70,000 
72.000 
74,000 
76.000 
7H.000 
80,000 
82.000 
84,000 
86,000 
88.000 
90.000 
02.000 
93,660 


Ineh. 
0. 

.000150 
.000300 
.000450 
.000600 
.000900 
.001100 
.001330 
.001400 
.001450 
.  0011)00 
.001330 
.  001750 
.002000 
.  00-230 
.002050 
.003430 
.  004250 
.001700 
.003200 
.  006200 
.006900 
.  0074.50 
.  007950 
.008850 
.009430 
.010100 
.010850 
.011830 
. 012430 
.013530 
.014400 
.016600 
.017200 
.019350 
.021900 
.  023700 
.026750 
.020000 
.032000 
.015400 
.0400 
.0450 
.0300 
.0330 
;0600 
.0700 
.0800 
.1050 
.1400 


Ineh, 
0. 

.000150 
.000150 
.000150 
.000150 

.ooaioo 

.000200 

.000230 

.000050 

.000050 

.000030 

.000030 

.000200 

.000250 

.000250 

.000700 

.000500 

.000800 

.000450 

.000500 

.001000 

.000700 

.000330 

.000500 

.000900 

.000000 

. 000930 

.000450 

.001000 

.000600 

.001100 

.000850 

.001200 

.001600 

.002160 

.002550 

.001800 

.003030 

.002250 

.003000 

.003400 

.0046 

.0050 

.0050 

.0050 

.0030 

.0100 

.0100 

.0250 

.0860 


Jim*. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


IndL 


Initial  load. 


.000200 


..000200 


EUaUo  limit 


002000 


.005300 


.003100 


TenaOe  atrength. 
Load  ai  time  of  raptnre. 


Gmaral  awmmary. 

Tensile  strength  per  aqnare  Inch  of  original  aeetion poonda..     98*600 

Elaatio  limit  per  sqnare  inch  of  original  section do....      89,000 

Elongation  per  iooh  after  mptare ineh..     0.2860 

Elongation  per  inch  under  strain  at  elaatio  limit do 001660 

Beduction  in  diameter  at  point  oY  ruptnre do 184 

Bednotlon  in  a^ea  after  raptnre,  i»eroentam  of  original  section 41.0 

Position  of  roptore ".50  ftom  middle 

Character  of  broken  sarfkce granular,  with  dull  spongy  oenter 

Elongation  of  inch  seotiona ^JW^.^JS 


644  TESTS   OF   IRON   AND   STEEL. 

No.  441. 

Compression  Tests. 
Mark  on  bar,  A 
Length,  6''. 
Diameter,  ''.798. 
Sectional  area,  .50  sqaare  inch. 

Ultimate  strength,  44,620  pounds =89,240  poands  per  square  inch.  * 
Failed  by  triple  flexure. 
Bent  4l(P  when  fracture  occurred. 
Appearance  granular. 

No.  442. 
Mark  on  bar,  F 
Length,  5". 
Diameter,  ''.798.    . 
Sectional  area,  .50  square  inch. 

Ultimate  strength,  43,850  pounds=87,700  pounds  per  square  inch. 
Failed  by  triple  flexure. 
Bent  1800  and  ends  closed  down  without  fracture. 

14.— SAMPLES  OF  STEEL  WIEE  USED  IS  THE  CONSTRUCTIOn  OF 
WIBE- WOUND  GUNS. 

This  wire  was  made  from  billets  2"  square  and  weighing  about  80 
pounds  each,  made  by  the  Otis  Iron  and  Steel  Company,  Cleveland, 
Ohio. 

Tensile  tests  of  the  metal,  made  at  the  steel  works,  are  found  in  the 
Chief  of  Ordnance  Report  1884. 

These  billets  were  taken  by  the  Trenton  Iron  Company,  Trenton,  N. 
J.,  and  first  rolled  into  bars  i"  square  and  annealed;  after  which  they 
were  drawn  without  further  annealing  into  the  wire  'M5  square,  and 
finally  tinned  to  prepare  it  for  soldering,  when  wound  on  the  gun. 

The  elongations  in  tests  Nos.  673  to  652,  inclusive,  were  measured  in 
a  gauged  length  of  10^'. 

This  wire  does  not  show  a  sharply  defined  elastic  limit,  owing  per- 
haps to  its  being  curved  before  testing  in  a  coil  about  24  "  diameter. 

No.  594. 

Samples  of  tinned-steel  wire. 

Sample  . 

Sectional  area,  'M49x'M51=.0225  square  inch. 

Tensile  strength,  4,080  pounds =181,330  i>ounds  per  square  inch. 

Broke  at  defective  spot  at  comer  of  wire. 

Second  fracture : 

Tensile  strength,  4,390  pounds=195,110  pounds  per  square  inch;  fine 
granular  appearance. 

So.  696. 

Sample  .  • 

Sectional  area,  ".160  x'M47=. 0221  square  inch. 

Tensile  strength,  3,760  pounds=170,140  pounds  per  square  inch;  fine 
granular  appearance. 

No.  596. 

Sample  •  •  . 

Sectional  area,  'M61  x  ".151= .0228  square  inch. 

Tensile  strength,  4,050  pounds  =  177,630  pounds  per  square  inch;  fine 
granular  appearance. 


TESTS   OP   IKON   AND   STEEL. 
Tinned-steeltDire. 
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No.  of 

tost 

IfarkB. 

Description. 

Sectional  area. 

642 
648 
644 

1 
11 

m 

Tinned  after  10th  draixcht 

Inch.       Sq.  in. 
.15lx.l49=.0225 
.151x.l51=.0228 
.150X.148— .0222 

Tinned  after  9th  dranj^ht,  then  drawn  onoe. 
Tinned  alter  8th  draught,  then  drawn  twice. 

No.  of 
teat. 

MarkB. 

Ultimato  strenipth. 

Areaatfractore. 

Contrao. 
Uonof 
area. 

Appear- 
ance of 
fraotare. 

TotaL 

Per  Bonare 
inch. 

642 
648 
644 

1 
11 

m 

Pounds. 
4,090 
8,890 
8,660 

Pounds. 
181, 780 
170, 010 
100,360 

Inch,    Sq.inch. 
.146z. 141= .0206 
.141 X. 135=. 0190 
.141  x.l30=. 0183 

PereenL 

8.4 
IB.  7 
17.6 

If! 

Ko.  673. 
Samples  of  tinned  steel  wire. 
Samples  froml  to  10  inclasive  cut  from  the  same  piece  of  wire  in  the 


order  they  are  numbered 
Mark,  1 
Sectional  area,  ".147x'M47 


.0216  square  inch. 


per  inch. 

SacceaBive 

elongation 

per  inch. 

Permanent 
set. 

Suooessive 

I>ermanent 

set 

Bemaika. 

TotaL 

Peraqnare 
incL 

Pwtnds. 

108 

216 

824 

432 

540 

648 

756 

864 

1)72 

1,080 

1.188 

1,296 

1,404 

1,612 

1,620 

1,728 

1,836 

1,944 

2,052 

2,160 

^268 

2,376 

2,484 

2,692 

2,700 

2,808 

2,916 

8,024 

8,182 

8,240 

8^848 

Pounds. 

6,000 

10.000 

15,000 

20,000 

25,000 

80.000 

85,000 

40.000 

45.000 

60,000 

55.000 

60.000 

65,000 

70.000 

75,000 

80.000 

85,000 

90,000 

95,000 

100,000 

106.000 

U0,000 

116,000 

120,000 

125,000 

130,000 

185,000 

140,000 

14^000 

*  150, 000 

178;  UO 

0. 

.000180 
.000370 
.000560 
.000760 
.000980 
.001160 
.001370 
.001580 
.  001760 
.001970 
.  002170 
.002430 
.002040 
.002890 
.  003120 
.003890 
.008630 
.003890 
.004160 
.004510 
.004780 

1 005400 
.005810 
.006160 
.006610 
.007160 
.007800 
.008500 

Inch. 
0. 

.000180 
.000190 
.000190 
.000200 
.000220 
.000180 
.000210 
.000210 
.000180 
.000210 
.000200 
.000260 
. 000210 
.000250 
.000230 
.000270 
.000240 
.000260 
.000270 
.000350 
.000270 
.000300 
.000820 
.000410 
.000840 
.000460 
.000540 
.000650 
.000700 

Inch. 
0. 

Inch. 
0.. 

Initial  load. 
TenaOe  strength. 

.000010 

.000010 

.000090 

.000080 

.000180 

.000090 

.000380 

.000200 

.000670 

.000290 

.001090 

.000420 

.002010 

.000020 

General  eummary. 

Tensile  strength  per  aqnare  inch  of  original  section pounds..    178.150 

Elaatio  limit  per  square  inch  of  original  section not  well  defined. 

Elongation  per  inch  after  rapture inch.       0.0210 

Dimensions  at  point  of  mptnre ".135  X  ".186 

Bednotion  in  area  after  rapture,  per  oentam  of  original  section 15. 7 

Position  of  mptare 1.  "5  inside  ganged  section 

Cliaractor  of  broken  surface fine  silky 
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TESTS   OF  IBON   AND   STEEL. 
No.  074. 


Mark,  2 

Sectional  area,  'M47x'M47=.0216  sqaareiach. 


AppUed  loada. 

EloBfgation 
per  inch. 

Saccesflive 
elongatioa 
per  inch. 

set. 

Saooesaive- 

permanest 

aet. 

Bemarki. 

Total 

PerBopare 

Pound*. 
106 
216 
324 

4.;2 

540 
618 
756 
864 
972 
1,080 
1  188 
1^206 
]U404 
1.612 
1.620 
1,728 
1.836 
1.944 
2.052 
2,160 
2. 268 
2,876 
2.484 
2,592 
2,700 
2.808 
2.916 
8,024 
3.132 
2,240 
8,348 
8.456 
8.564 
8.672 
8.780 
8,852 

Powidi, 
5^000 
10,000 
15,000 
20,  OuO 
23,000 
80,000 
85,000 
'   40,000 
45,000 
60.000 
65,000 
60,000 
65.000 
70,000 
76,000 
80,000 
85, 100 
90.000 
95,000 
100,000 
105,000 
110,000 
115.000 
120,000 
125,000 
130. 000 
135,000 
140.000 
145,000 
150, 000 
155, 000 
160, 000 
165,000 
170,000 
175,000 
178,830 

Inch 
0. 

.000180 
.000370 
.000580 
.000780 
.000900 
.001150 
.001370 
.001560 
.001760 
.001060 
.002200 
.002410 
.002620 
.002850 
.003100 
.  003320 
.003590 
.  OO^JO 
.004100 
. 001400 
.004710 
.005030 
.005360 
.005310 
.006100 
.006600 
.007090 
.007700 
.008430 
.0095 
.0105 
.0115 
.0140 
.0170    • 

Inch. 
0. 

.000180 
.000190 
. 000210 
.000200 
.  000180 
.000190 
.000220 
.000190 
.000200 
. 000200 
. 000240 
.  000210 
.  000210 
.000230 
.000250 
.  000220 
.000270 
.000230 
.  000280 
.  000300 
.  000310 
.000320 
.000330 

Inch, 
0. 

Inch, 
0. 

Initial  load. 
Tenailestnngtlu 

.000640 

.000040 

.000090 

.000050 

.000160 

.000070 

.000350 

.000190 

.000600 

.000260 

.001060 

.000460 

.  000740 

.000500 

.000490 

. 000610 

.  000730 

.001070 

.0010 

.0010 

.0025 

.0030 

.001920 

.000800 

-. 

General  aummary. 

Tensile  Rtrength  per  square iuch  of  orijdoalBection pounds..    178L830 

Elasticllmit,  per  square  inch  of  original  section not  well  denned 

Elonzation  porinch  afterroptare inch..      0.0260 

Dimensions  at  point  of  rupture ".185  x  ".135 

]le<l action  in  area  after  mptnro,  per  centum  of  oiiginalseetioii l&T 

Position  of  rupture atoilddle 

Character  of  broken  surflMse Iliie,ailky 


TESTS   OF   IRON   AND   STEEL. 

No.  676. 
Mark,  3 
Sectional  area,  ^M47x'M47=r.0216  square  inch. 
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Applied  loads. 

EloDgatton 
per  inch. 

Saccessive 
•longatioii 
per  inch. 

Permanent 

set. 

SncceaeiTe 

permanent 

»et. 

Bemarks. 

TutiJ. 

^"fSsr 

Ptoundf. 

106 

216 

324 

432 

640 

648 

756 

864 

972 

1,080 

1,188 

1,296 

1,404 

1,512 

1,620 

1.728 

1,886 

1.944 

2,052 

2,160 

2,268 

2,376 

2,484 

2,692 

2,700 

2,808 

2,916 

8,024 

3,182 

3,240 

8,348 

8,456 

8,664 

8.672 

3,780 

8,846 

6,000 
10,000 
16,000 
20,000 
25,000 
80,000 
85)000 
40,000 
45,000 
60.000 
56^000 
60,000 
65,000 
70,000 
76,000 
80,000 
86,000 

9o;ooo 

95,000 
100,000 
105,000 
110,000 
115,000 
120,000 
125,000 
130,000 
135,000 
140,000 
145,000 
160,000 
155,000 
160.000 
165,000 
170,000 
175,000 
178)060 

IneH. 
0. 

.000200 
.000370 
.000580 
.000780 
.000980 
.001180 
.001410 
.001610 
.001810 
.002010 
.002210 
.002440 
.002690 
.002900 
.003140 
.003390 
.003630 
.008890 
.004190 
.001520 
.004790 
.005130 
.005580 
.005840 
.006250 
.006710 
.007250 
.007890 
.008580 
.0090 
.0120 
.0140 
.0170 
.0200 

Ineh. 
0. 

.000200 
.000170 
.000210 
.000200 
.000200 
.000200 
.000230 
.000200 
,000200 
.000200 
.000200 
.000230 
.000250 
.000210 
.000240 
.000250 
.000240 
.000260 
.000300 
.000330 
.000270 
.000340 
.000400 
.000310 
.000410 
.000460 
.000540 
.000640 
.000700 
.000410 
.0030 
.0020 
.0030 
.0030 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 

0. 

::::::::::::;::::::::: 

.000070 

.000070 

.000170 

.000100 



.00P320 

.000150 

.000630 

.000310 

.001170 

.000640 

.002000 

.000630 

Tenaile  strength. 

General  eurnmar^. 

Tensile  strenfcth  per  sqoare  inch  of  original  section pounds..    178,060 

Elastic  limit  per  square  inch  of  original  section not  well  dnttned 

Elongation  per  inch  after  mptoxe inch..      0.0200 

Dimensions  at  point  of  rupture ".186x".185 

Reduction  in  area  after  rupture)  per  oentom  of  oiigioal  section 15.7 

Position  of  rupture 2".40oatside  gauged  section 

Chaneter  of  broken  siiiflMO ^ fine,  silky 


648  Tests  op  ieon  akd  stbsl. 

Fo.  676. 
Mark,  4 
Sectional  area,  'M47  x  'M47  =  .0216  square  inch. 


Applied  loads. 

IM/ktKraflnn 

Saooesaive 
elongation 
perinch. 

Permanent 
set 

Snooesalve 

permanent 

aet 

Bemurka. 

Total 

Per  aqaare 
incu. 

xuoiijcauou 
per  inch. 

Pound*. 

108 

216 

324 

432 

540 

618 

756 

864 

972 

1,080 

:.]88 

1.296 

],4U4 

1,512 

1,620 

1,728 

1.836 

1.944 

2,052 

2,160 

2,268 

2.376 

2,484 

2,592 

2,700 

2,808 

2,016 

3, 024 

3,132 

3,240 

3,348 

3.456 

8,564 

3.672 

3,780 

3,844 

Poundi. 

6,000 

10,000 

15,000 

20,000 

25.000 

80,000 

35, 000 

40,000 

45,000 

50.000 

55,000 

60.000 

65,000 

70,000 

75,000 

80.000 

85,000 

90,000 

95. 000 

100.000 

10.\  000 

110,000 

115.000 

120,000 

125,000 

130,000 

135,000 

140.000 

145, 000 

150,000 

155,000 

160.000 

165,000 

170,000 

175.000 

177,900 

Ineh. 
0.  . 

.000200 
.000380 
.000570 
.000740 
.000940 
.001140 
.001340 
.001540 
. 001750 
.001940 
.002180 
.0023>'0 
.002590 
.002830 
.003080 
.003290 
.003530 
.003790 
.004080 
.004420 
.004080 
.005040 
.005390 
.005790 
.006110 
.000590 
.007090 
.007750 
.008450 
.0080 
.0100 
.0120 
.0140 
.0180 

Inch. 
0. 

.000200 
.000180 
.000190 
.000170 
.000200 
.000200 
.000200 
.000200- 
.000210 
.000190 
.000240 
.000200 
.000210 
.000240 
.000250 
.000210 
.000240 
.000260 
.000200 
.000340 
.000260 
.000300 
.000350 
.000400 
.000320 
.000480 
.000300 
.000660 
.000700 
.000550 
.0010 
.0020 
.0020 
.0040 

InOi. 
0. 

Inch. 
0. 

InltJalload. 

0. 

.000020 

.000020 

.000080 

.000060 

.000270 

.000190 

.000520 

.000260 

.001070 

.000650 

.001880 

.000810 



Chneral  aummarif. 

TanaUe  strength  per  square  inch  of  original  aectlon ponnds..    177,960 

Blastic  limit  per  square  inoh  of  original  aeotion not  vaU  defined. 

Blongation  per  incn  after  rapture Ineh..      0.0200 

Dimensions  at  point  of  mpturo ".188  X  ".183 

Beductton  in  area  after  niptore,  per  cenlum  of  ori^^nalaeetloii 18.1 

Position  of  rupture 1"JS0  fkom  middle 

Chanotarof  brokeaaozfiMse...^.....* Ane^ailky 


1SBT8  OFIBON  AND  STEEL. 

Ko.  677. 
Mark,  6 
Sectional  area,  ".147  x  ".147  =  .0216  square  indi. 
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Elongmtion 
perlnoh. 

SnooeeaiTB 
perlnoh. 

Pennanent 
■et. 

Snooewive 

permftnent 

set 

Remarks. 

TotaL 

Persqnare 
inoL 

Poioidt. 

106 

216 

824 

482 

540 

648 

766 

864 

972 

1,080 

1.1U8 

1.206 

1,404 

1,613 

1,620 

l,r28 

1,886 

1944 

8,058 

2,160 

$268 

IS? 

|?5 

2.808 
2,916 
S024 
8,188 
^240 
8,848 
8,456 
8,664 
8:679 
8,780 
8,860 

PimndM. 
6,000 
10,100 
15,000 
20,000 
25.000 
80,000 
85,000 
40,000 
45,000 
50,000 
05,000 
60,000 
65;  000 
70,000 
75,000 

90,000 
95,000 
100.000 
10^000 
110,000 
115,000 
120,000 
125,000 
180,000 
185,000 
140.000 
145.000 
150,000 
156.000 
160,000 
166,000 
170,000 
176.000 
178;  MO 

Inch. 
0. 

.000190 
.000380 
.000589 
.000760 
.000980 
.001120 
.001820 
.001520 
.  1.01710 
.001910 
.002120 
.002330 
.002550 
.002780 
.003000 
.003220 
.003470 
.003700 
.009970 
.004260 
.004510 
.004820 
.005150 
.005510 
.005830 
.006230 
.006840 
.007800 
.007970 
.0085 
.0095 
.0110 
.0180 
.0160 
.0290 

JlMft. 

0. 

.000190 
.000190 
.000200 
.000180 
.000170 
.000190 
.000200 
.000200 
.000190 
.000200 
.000210 
.000210 
.000220 
.000280 
.000290 
.000220 
.000250 
.000280 
.000270 
.000290 
.000250 
.000310 
.000880 
.000360 
.000320 
.000400 
.000610 
.000400 
.000670 
.000580 
.0010 
.0015 
.0020 
.0030 
.0130 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

0. 

.000010 

.000010 

.000080 

.000070 

.000200 

.000190 

.000480 

.000280 

.000810 

.000880 

"'.'ooiSo"' 

*".*6od78o" 

TflDsitoBtnDgtti  per  square  Inoh  of  ortelnalaeotlon pounds..    178.240 

Xlaatlo  limit  per  sqnare  inch  of  original  section not  well  defined. 

Blongation  per  Inon  after  mpture inch  .     0.»220 

Dimensions  at  point  of  mptox^ 'M85x'M:)6 

Sedoetion  in  area  after  rapture,  per  oentom  of  oilgiaalsectloQ 16.7 

poaitloiiofraptnre at  oenter-punoh  mark  at  end  of  ganged  section 

Chaiaoterofbcokeafuikae line,  silky 


650  TESTS  OF  ntON  AND  STEEL. 

No.  678. 

Mark,  6     ' 

Sectional  area,  ".147  x  'M47  =  .0216  sqoaie  inch. 


AppUedloftds. 

Elonffation 
perinoh. 

SncoaMtre 
elangation 
per  inch. 

set. 

SaoceasiTe 

Bemarka. 

TotaL 

Per  square 
inch. 

Pounds. 

108 

216 

824 

432 

640 

648 

766 

864 

072 

1,080 

1,188 

1,206 

lU04 

1.612 

1,620 

1,728 

1,836 

1,044 

2,052 

2,100 

2,268 

2,376 

2,484 

2.692 

2,700 

2,808 

2,016 

8.024 

8,182 

3,240 

8,348 

3,456 

3.664 

8.672 

Pounds. 

6.000 

10,000 

16,000 

20,000 

25,000 

80,000 

85,000 

40,000 

45,000 

50,000 

65^000 

60,000 

65.000 

70,000 

75,000 

80,000 

85,000 

00,000 

05,000 

100,000 

106,000 

110,000 

115,000 

120,000 

125.000 

130.000 

135.000 

140,000 

145,000 

150,000 

165,000 

160,000 

165,000 

170,000 

175,000 

177.780 

Inch. 
0. 

.000280 
.000510 
.000600 
.000870 
.001040 
.001260 
.001460 
.001620 
.001830 
.002030 
.002250 
.002480 
.002680 
.002000 
.003140 
.003370 
.003610 
.003870 
.004120 
.004410 
.004660 
.004070 
.006260 
.005600 
.005030 
.006360 
.006850 
.007400 
.008080 
.0086 

!ono 

.0130 
.0170 

aruOi. 

0. 

.000280 
.000230 
.000180 
.000180 
.000170 
.000220 
.000200 
.000100 
.000210 
.000200 
.000220 
.000230 
.000200 
.000220 
.000240 
.000230 
.000240 
.000260 
.000250 
.000200 
.000260 
.000310 
.000280 
.000350 
.000330 
.000430 
.000400 
.000640 
.000500 
.000420 
.0010 
.0015 
.0020 
.0040 

Insk, 
0. 

.000040 
.000040 
.000030 

InOL 
0. 

.000040 
0. 

.000010 

Initlalload. 
TanaOdatraDgtiL 

.000110 

.000060 

.000100 

.000080 

.000370 

.000180 

.000610 

•  000290 

.000040 

.000330 

.001670 

.000780 

3.780 

8.840 

Omeral  summarjf. 

Tenafle Btrength per  sqoare iDoh  of  original  aactloii...^ poonds..  177,780 

ElastiolitDltpersqaarelDchof  origioalaeotioii. not  well  defined 

EIoDjiation  per  inch  after  mptore inch..    0.0140 

IMmenftlonsatpointofmptare ".130  x  ".136 

Beduotion  inareaafter  mptore,  per  oentnm  of  original  Motion 21.8 

Poaitlon  of  raptare .....oataide  ganged  aeotion  2".  76  from  end  of  wire 

Clharaoterof  broken  aorfiBoe .....itneaiUyi  oap-ahaped  end 


TESTS   OF  IBON   AMD   STEEL. 

No.   679. 

Mark,  7 

Sectional  area,  ".147x'M47=.0216  sqoaroinch. 


651 


Applied  load. 

Elongation 
per  inch. 

Soocesslve 

TotaL 

Pertdiiave 
fncki. 

elongation 
per  inch. 

Fimnd$, 

Poundi. 

InOL 

/,*. 

108 

S.0OO 

a 

0. 

216 

10,000 

.000180 

.000180 

824 

15,000 

.000360 

.000180 

432 

20.000 

.000680 

.000170 

HO 

25.000 

.000720 

.000190 

648 

80.000 

.000800 

.000170 

766 

85^000 

.001090 

.000200 

864 

40,000 

.001280 

.000190 

972 

45,000 

.001460 

.000180 

1.080 

60,000 

.001640 

.000180 

1,188 

63,000 

.001840 

.000200 

1,296 

60.000 

.002040 

.000200 

1.404 

65.000 

.002310 

.000270 

1,512 

70.000 

.002480 

.000170 

1.620 

75,000 

.002710 

.000230 

1.728 

80,000 

.002970 

.000260 

1.836 

86^000 

.003210 

.000240 

1.944 

90.000 

.008460 

.000250 

2,052 

9^000 

.003700 

.000240 

2,160 

100,000 

.003080 

.  000280 

2.268 

lo^ooo 

.004270 

.000200 

2.376 

110,000 

.004560 

.000810 

2.484 

115,000 

.004880 

.000300 

2.592 

120,000 

.005210 

.000330 

2,700 

125,000 

.005610 

.000400 

2.808 

130.000 

.005060 

.000350 

2.916 

185.000 

.006360 

.000400 

8,024 

140.000 

.006890 

.000530 

8,132 

145.000 

.007660 

.000670 

8,240 

150.000 

.008300 

.000740 

8,848 

155.000 

.0095 

.0012 

'8.456 

160,000 

.0105 

.0010 

8,664 

165,000 

.0130 

.0025 

8.672 

170,000 

.0150 

.0020 

8,780 

175,000 

.0200 

.0050 

8,820 

176,850 

.0230 

.0030 

Permanent 


Inch. 


.000020 


SnccesBive 
pemiaoeDt 


Bemarka. 


Inch, 


.000020 


.000060 


.000250 


.000490 


.000800 


. 001700 


.000040 


.000030 


.000160 


.000240 


.000400 


.000810 


Initial  load. 


Tenaile  atrength. 


General  summary. 

Tenaile  atrength  per  aqnare  inch  of  original  aectlon pounds..      176,850 

Elaaticlimit per  aqnare  inch  of  original  section • not  well  defined. 

Elongation  after  rapture inch..       O.OiOO 

Himensiohaatpoiniofniptnre ".140  x  ".140 

Bedaction  in  area  alter  rupture,  per  centum  of  original  section 9.2 

Poaitionot  roptare at  center  punch  mark  at  end  of  gauged  section 

CbanM>ter  of  broken  aiiTfitoe fine  silky,  with  fine  radial  seams 


652  TESTS  OP  IRON  AND  STEEL. 

No.  680. 
Mark,  8 
Sectional  area,  ".147  x  'M47=  .0216  square  mch. 


Applied  loads. 

Elongation 
per  inch. 

SucceMiTo 
elongation 
per  inch. 

set. 

Sacoesaive 

pennanent 

sec. 

Seamrks. 

Total. 

Per  square 
inch. 

PoutuU. 

lOd 

210 

324 

432 

540 

o4£ 

756 

804 

972 

1.080 

1,188 

1,296 

1,404 

1,512 

1.6J0 

1, 728 

1.836 

1,944 

2.052 

2.  ICO 

2,268 

2,  376 

2.4^ 

2, 502 

2,700 

2,i'08 

2,916 

3,024 

3. 132 

3,240 

3.848 

3,456 

3,5G4 

3,672 

3.780 

8,820 

Poundt. 

5,000 

10,000 

15.000 

20.000 

23,000 

30.000 

85.000 

40,000 

45,000 

60.000 

65,000 

60.000 

65,000 

70,000 

75,000 

80.000 

85,000 

90,000 

95.000 

100.000 

10.5.000 

110.000 

116. 000 

120.000 

125,000 

130.000 

135,000 

140.000 

145, 000 

150,000 

155,000 

160. 000 

165. 000 

170,000 

175,000 

176,940 

JncA. 
0. 

.000210 
.000410 
.000600 
.000760 
.000940 
.001140 
.001330 
.  001510 
.001740 
.00)910 
.002150 
.00;>840^ 
.002540* 
.002^0 
.003030 
.003250 
.003530 
.003740 
.004040 
.004310 
.004640 
.004910 
.005290 
.005650 
.006020 
.006460 
.007020 
.007640 
.008310 
.0090 
.0100 
.0120 
.0160 
.0200 
.0300 

Inch, 
0. 

.000210 
.000200 
.000190 
.000160 
.000180 
.000200 
.000190 
.000180 
.000230 
.000170 
.000240 
.000190 
.000200 
.000270 
.000220 
.000220 
.000280 
.000210 
.000300 
.000270 
.000380 
.000270 
.000380 
.000360 
.000370 
.000440 
.000560 
.000620 
.000670 
.000600 
.0010 
.0020 
.0040 
.0040 
.0100 

Inch, 
0. 

0. 

Initial  load. 
Tensile  strength. 

0. 

.000020 

.000020 



.000090 

.000070 

.000270 

•  000190 

.000520 

000250 

.000900 

.000880 

.001730 

.000830 

• 

Oenerdl  Bummary, 

Tensile  strength  per  square  inch  of  original  section pounds..    176.940 

Blaetic  limit  per  Honareinoh  of  original  section not  well  defined 

Elongation  per  inch  afterruptnre inch..      0.0240  , 

Beduction  in  area  after  rupture,  per  oentom  of  original  aeotion 19. 9 

Position  of  rupture 4 1".  4  ftom  middle 

Character  of  broken  surface fine  silky 


TESTS   OF   IRON  AND   STEEL. 

No.  681. 
Mark,  9 
Sectional  area,  'M47  x  'M47r=  .0216  sqaare  inch. 
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AppUed  loads. 

'peruioh. 

SoooessiTe 

PennenflBt 
set. 

SnooesBive 
set. 

Semsrks. 

TotaL 

Per  square 
indh. 

Pottiuft. 

108 

210 

824 

432 

640 

048 

750 

804 

972 

1,080 

1,188 

1,298 

1,404 

1,612 

1,620 

1,728 

1,836 

1.944 

2,052 

2,100 

2,208 

2,876 

2,484 

2,699 

2,700 

2,808 

2,010 

3.024 

8.132 

8,240 

8,848 

8.456 

8.664 

8.672 

8,739 

Poundt. 

5,000 

10.000 

15,000 

20,000 

25,000 

30,000 

85,000 

40.000 

45.000 

60.000 

65.000 

00.000 

65,000 

70,000 

75,000 

80,000 

8^C00 

99,000 

95,000 

100.000 

105,000 

110,000 

115.000 

120,000 

125,000 

130,000 

135,000 

140,000 

145,000 

150.000 

155,000 

100.  COO 

165,000 

170.000 

173,100 

Inch, 
0. 

.000160 
.000340 
.000520 
.000090 
.000880 
.001080 
.001270 
.001480 
.0016H0 
.001880 
.002180 
.002350 
.002560 
.002810 
.003050 
.003300 
.003540 
^003800 
.004070 
.004370 
.004670 
.004980 
.005380 
.  005740 
.000120 
.006590 
.007210 
.007900 
.008810 
.0100 
.0120 
.0140 
.0180 
.0290 

JfMA. 

0. 

.000160 
.000180 
.000180 
.000170 
.000190 
.000200 
.000190 
.000210 
.000200 
.000200 
.000250 
.000220 
.000210 
.000250 
.000240 
.000660 
.000240 
.000260 
.000270 
.000800 
.000800 
.000310 
.000360 
.000410 
.000880 
.000470 
.000620 
.000680 
.000910 
.001190 
.0020 
.0020 
.0040 
.0110 

Inch. 
0. 

Inch, 
0. 

Initiallood. 
Tensile  strength. 

0. 

Ol 

.000050 

.000050 

.000200 

.000150 

.000450 

.000260 

.000830 

.000880 

.001760 

.000980 

.002860 

.001090 

Oeneral  iunmary. 

Tensile  strangth  per  sqaare  inch  of  original  seotimi pounds..  178,100 

Blastio  limit  per  square  inch  of  original  section not  well  defined 

Elongation  per  inon  after  mptore Inch..    0.0230 

Pimensionsatpointofraptnre ".188x'M88 

Reduction  in  area  after  raptare,  per  oentom  of  original  seciiso 18.1 

FosiUon  of  mptare 2'' inside  ganged  section 

Clianicter  of  Broken  sorfaoe ilne  silky 


654  TB8TS  OF   IRON  AND   STEEL. 

No.  682. 

Mark,  10 

Sectional  area,  'M47  x  'M47  =  .0216  square  inch. 


AppUed  loads. 

Elongation 
per  inch. 

Snocesslre 
elongation 
per  inch. 

Permanent 

set. 

Saocessive 

permanent 

sot 

Bemarks. 

Total 

Per  square 
inch. 

Poundi. 

108 

216 

824 

432 

540 

648 

756 

864 

972 

1,080 

1,188 

1,296 

1,404 

1.512 

1.620 

1.728 

1.836 

1,9U 

2.052 

2,160 

2,268 

2,376 

2,484 

2.592 

2,700 

2,808 

2,016 

8.024 

8.132 

8,240 

8,848 

3,456 

8;  664 

8,672 

8»710 

Pomtds. 
6,000 
10,000 
15.000 
20.000 
25,000 
30,000 
85,000 
40,000 
45, 000 
50,000 
55,000 
60,000 
65, 000 
70,000 
75,000 
80,000 
85,000 
00,  OOO 
05, 000 
100, 000 
105, 000 
110,000 
115.000 
120, 000 
125,000 
130, 000 
135, 000 
140, 000 
145, 000 
IfA  000 
155,000 
160,000 
165,000 
170.000 
in,760 

Inch. 
0. 

.000260 
.000480 
.000650 
.000820 
.001060 
.001200 
.001420 
.001620 
.001820 
.002020 
.002260 
.002480 
.002C80 
.  002940 
.  003180 
.003450 
.003730 
.004020 
.  004320 
.004680 
.  005020 
.005400 
.  iK)j780 
.006260 
.000700 
.007290 
. 007040 
.  008820 
.000800 
.0120 
.0160 
.0170 

.o.»oo 

.0250 

Inch, 
0. 

.000260 
.000170 
.000210 
.000170 
.000240 
.000140 
.000220 
.000200 
.000200 
.000200 
.000*240 
.000220 
.000200 
.000260 
.000240 
.000270 
.000280 
. 000200 
.  000300 
.000360 
.000340 
.000380 
.000380 
.001-480 
.000440 
.000500 
.000650 
.000880 
.  000980 
.0022 
.0030 
.0020 
.0030 
.0050 

Inch. 
0. 
—.000020 

Inch. 
0. 
-.000020 

Initial  load. 

-.000020 

0. 

-.000010 

.000010 

.000070 

.000080 

.000250 

.000180 

.000610 

.000360 

.001180 

.000570 

.002410 

.001280 

General  summary. 

Tensile  strenfrth  per  square  inch  of  orlsinal  section pounds..    171,700 

Elastic  limit  per  square  inch  of  original  section not  well  defined. 

Elongation  per  inch  after  mptnro inch..      0.6200 

Dimensions  aspointof  raptore ".188  X'M33 

Bednotion  in  area  after  mptore,  per  oentom  of  original  section 18.1 

Position  of  mptaro atoenterponchmarkatendof  ganged  section 

Character  of  broken  sorfaoe fine  silky,  with  fine  radial  oraoka 


TESTS   OP  IRON   AND- STEEL. 
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15.— STUBS,  WIBE,  HOT  COILED. 

Fo.  746. 

Diameter,  /'0792 

Sectional  area,  .004926  square  inch. 


Applied  IfMds. 

Slonmtion 
per  Inch. 

ekmesUon 
perlnch. 

PenuMieiit 
let. 

SnooesalTe 

pennaiiont 

Bet 

Senutrks. 

ToM. 

Pertqnttra 

Ptowidff. 
24.6 

4a8 

0&6 
147.8 
197.0 
246b8 
89Sw6 
844.8 
894.1 
443.8 
402.6 
654.0 

Founds, 
6^000 
10^000 
20,000 
80,000 
40,000 
60,000 
60,000 
70,000 
80,000 
90,000 
100,000 
132,700 

Inch, 
0. 
.000810 

.ooono 

.001070 
.001520 
.001940 
.002410 
.002950 
.003610 
.004340 
.005420 

Ineh, 

®.' 000310 
.000400 
.000300 
.000450 
.000420 
.000470 
.000540 
.000660 
000730 
.001080 

Inch, 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit,  approxi- 
mate. 

Tensile  strength. 

.001570 

.001570 

General  eumtnary. 

Tensile  strength  per  square  inch  of  original  section poands..    132,760 

Elastic  Umii  per  sqnare  inch  of  originu  section  (approximate) do 60,000 

EUmgstion  perinea  after  raptaie inoh...     0.0170 

Elongation  per  inch  under  strain  at  elastic  limit do 001040 

Reduction  m  diameter  at  point  of  rupture do 0152 

Beduoticn  in  area  after  rupture,  per  centum  of  original  section 84.7 

Poaition  of  rapture , 7"  outside  the  gauged  lencth 

Character  of  DTOkensuxfiMe ^ fine  silky 
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TESTS  OF  IRON  AND  STEEL. 

No.  747. 


Diameter,  ''.039. 

Sectional  area,  .001194  square  inch. 


Appliedloads. 

peruoh. 

SoooeulTe 
elongfttion 
perlnoh. 

PemMnent 
set 

SaeoeeslTe 

permanent 

set. 

BemarkB. 

Toud. 

Per  80  aare 

Pound*. 
35.8 

47.8 
SO.  7 
71.0 
83.0 
95.5 
107.5 
119.4 
131.3 
143.3 

Foundt, 
30,000 
40,000 
50,000 
60.000 
70.000 
80,000 
90.000 
100.000 
110,000 
120,000 
180,000 
140,000 
150,000 
100,000 
170,000 
195,140 

Iwih, 

0. 

.000390 
.000700 
.000990 
.001300 
.001010 
.002000 
.002290 
.002670 
.002600 
.006310 
.003720 
.004180 
.004870 
.006800 

Inck. 

a 

000800 
:  000810 
.000290 
.000810 
.000810 
.000890 
.000890 
.000280 

!  000480 
.000410 
.000400 
.000000 
.000980 

Inch. 

a 

InOL 

Initial  load. 

165.8 

1        107.2 

179.1 

191.0 

,    203.0 

233.0 

Tooslle  strength  per  sqoare  inch  of  orfeinal  seotlon pOQ»da..  105,140 

Elastic  limit  per  square  inch  of  original  aeotion Btot  veil  defined 

Sloogation  per  Inon  after  raptnre inch..    0.0970 

Bedaction  in  diameter  at  point  of  rapture do OOQMM 

Reduction  in  area  after  rupture,  per  oentam  of  original  aeotioa 82.7 

Position  of  mptore iiMide  tbe  gaoffsd  IflnKth 

Cbaraeter  of  broken  suc&oe IliM^  silky 
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657 


16.— FOSEIGH  STEEL  WIRE  USED  IN  TEE  COHSTEUCTIOH  OF  WIBE- 

WOUHD  GUNS. 


STEEL  JFIBE  USED  IK  TEE  SCSULTZ  19  CM.  AND  LABGEB  GUSS. 
(Thrae  apecimeiia  cat  from  the  ume  piece  of  wire.    Wire  zeoaiTed  for  teeting  in  a  coil  16"  dtemeter.  | 

1^0.  738. 

Specimen  No.  1. 
Diameter,  ".0792. 
Sectional  area,  .004926  square  inch. 


AppUed  loads. 

Eloiigation 
per  inch. 

SaooeasiTe 
eloogatlon 
per  Inch.* 

Permanent 
set. 

Sucoeaaive 

permanent 

aet 

Remarka. 

TotaL 

Per  sqaare 

Poundt, 

24.6 

49.8 

9a6 

147.8 

197.0 

246.8 

295.6 

844.8 

894.1 

448.8 

492.6 

641.9 

591.1 

640.4 

689.6 

73a  9 

78a  2 

837.4 

886.7 

935.9 

985.2 

10H4.5 

1083.7 

1133.0 

1182.2 

1231.5 

1280. 8 

PoundM. 

5,000 

10,000 

20,000 

80,000 

40,000 

50,000 

60,000 

70,000 

80,000 

90,000 

100,000 

110.000 

120,000 

130,000 

140.000 

160,000 

160,000 

170, 000 

180.000 

190.000 

200.000 

210.000 

220,000 

230,000 

240,000 

250,000 

2fl».  000 

Ineh. 
0. 

.000290 
.000630 
.000940 
.001270 
.UOIOOO 
.001980 
.002300 
.002600 
.O0.>960 
.003310 
.003660 
.003090 
.004330 
.004710 
.005100 
.005470 
.  00.1810 
.006200 
.000630 
.006080 
.007380 
.007750 
.008220 
.008690 
.009240 
.009900 
.010490 

Ineh, 
0. 

.000290 
.000340 
.000310 
.000330 
.000330 
.000380 
.000320 
.000300 
.000360 
.000350 
.000350 
.000330 
.000840 
.000380 
.000390 
.000370 
.000340 
.000390 
.000430 
.000350 
.000380 
.000390 
.000470 
.000470 
.000550 
.000660 
.000580 

Ineh. 
0. 

Ineh, 
0. 

Initial  load. 

Tenaile  atrength. 

.000100 

.000100 

.000410 

.000310 

.000750 

.000340 

1330.0         270.000 
1612. 0         937. 240 

., 

General  eummary, 

Tenaile  atrength  per  aqoare  inch  of  original  aection pounda..      327.240 

Slaatio  limit  per  aqaare  inch  of  original  aeotion not  well  defined 

Elongation  per  inch  after  rantore .....inoh..       0.0060 

Rednctiofl  in  diameter  at  point  of  mptare • do 000741 

Bednction  in  area  after  rapture,  per  centum  of  original  aeotion 15.04 

Poaition  of  mptare S^'oataido  the  ganged  lencth 

Character  of  broken  anrfaoe • «... , • fineailky 

S.  Ex.  36 42 


658 


TESTS   OP   IKON  AND   STEEL. 

No.  737. 

Specimen  No,  2. 


Diameter,  ".0792. 

Sectional  area,  .004026  square  inch. 


AppUcdloada. 

EloDgaUoii 
per  inch. 

Inch. 
0. 

.000190 
.000380 
.000530 
.000670 
. 000840 
.001010 
.001180 
. 001350 
.  001510 
.001660 
.  001820 
.  002000 
.  002160 
.002320 
: 002490 
.  002650 
.  002H40 
.  003010 
.003180 
.  003330 
.  003500 
.  003680 
.003860 
. 004020 
.004190 
. 004380 
.  0045<H) 
. 004770 
. 004920 
.005120 
.005310 
.  005520 
. 005700 
.00't860 
.  006060 
.  OU6260 
.000440 
. 000680 
.006860 

Sacce«8ive 

Permanent 
Bet. 

SacceaalTe 

permanent 

set. 

Bemarks. 

Total 

Poundt. 
24.6 
49.3 
73.0 
98.5 
123.1 

Per  sqaare 
inch. 

PoundM. 

5,000 

10,000 

15,000 

20.000 

25. 000 

30,000 

35,000 

40.  OUO 

45,000 

50,000 

55, 000 

60,000 

65,000 

70.000 

75. 000 

80,000 

85, 0'JO 

90,000 

05, 000 

100,000 

10.5. 000 

110.000 

11.5,000 

120, 000 

125, 000 

130.  000 

135.000 

140, 000 

14.5.000 

150.  000 

155. 000 

100, 000 

165,000 

170. 000 

175. 000 

180,000 

185,000 

100,000 

195. 000 

200.  000 

329,680 

elongation 
per  inch. 

Inch. 
0. 

.000100 
.000190 
.000150 
. 00014O 
. 000170 
. 000170 
.000170 
.000170 
. 000160 
.000150 
.000160 
.000180 
.000160 
.000160 
.000170 
. 000160 
.000100 
.  000170 
.  000170 
.0(>0!50 
. 000170 
.  000180 
.000180 
.000160 
.000170 
. 000100 
.000180 
.000210 
.  00015«» 
.  000200 
.000190 
.  000210 
.  000180 
.  000160 
.  000200 
. 000200 
.000180 
.  OOO'/iO 
.000180 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

147.8 

172.4 
197.0 
221.7 
240.3 
270.9 
295.6 
320. 2 
344.8 
369.5 
304.1 
418.7 
443.3 
46a  0 
492.6 
517.2 
541.0 
566.5 
691.1 
615.8 
640.4 
665.0 
680.6 
714.3 
73R3 
763.5 
788.2 



.666096 

.000090 

Tensile  strength. 

812.8 

837.4 
862. 0 
886.7 
911.3 
935.9 
000.6 
985.2 
1,624.0 

Generai  summary. 

Tensile  8trenj;th  per  square  inch  of  original  section pounds. .    329,680 

Elastic  limit  p<^r  sanare  inch  of  originalseotion not  well  defined 

Elongation  per  incii  after  rupture Inch..      0.0110 

Rt>daction  in  diameter  at  point  of  rnptnre  ..'. do 000854 

Redaction  in  area  after  rupture,  per  centum  of  original  section 17. 34 

Position  of  rupture 6^'.  5  outside  the  ganged  length 

Character  of  broken  surface , ,fine  silky 


TESTS  OF  IRON.  AND  STEEL. 

No.  739. 

Specimen  No.  3. 
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Diameter,  ".0792. 

Sectional  area,  .004926  sqaare  inch. 


•  Applied  loodB. 

Elongation 
per  inch. 

Bncoeaaire 
elongation 

Permanent 
set 

Sacceaeire 

peimanent 

set 

Bemarks. 

TotaL 

Per  ■qaare 
incli. 

Poundt. 

24.6 

49.8 

98.5 

147.8 

197.0 

246.8 

295.6 

844.8 

894.1 

448.3 

492.6 

541.9 

551.1 

640.4 

689.6 

738.9 

788L2 

837.4 

886l7 

935.9 

985.2 

1,034.5 

1,083.7 

1,133.0 

1,182.2 

1,231.5 

1.280.8 

1,830.0 

1,879.8 

1,615 

Poundt. 
5.000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
70,000 
80,000 
90,000 
100,000 
110, 000 
120,000 
130,000 
140,000 
150,000 
160,000  . 
170, 000 
180,000 
190,000 
200,000 
210.000 
220,000 
230,000 

260,000 
270,000 
280,000 
827,850 

JfMft. 

0. 

.000180 
.000580 
.000840 
.001180 
.001520 
.001840 
.002180 
.002630 
.002880 
.003190 
.003650 
.008940 
.004280 
.004640 
.005000 
.005840 
.005710 
.006080 
.006470 
.006860 
.007380 
.007640 
.008080 
.008550 
.009090 
.009070 
.010270 
.011000 

JnOi. 
0. 

.000180 
.000350 
.000310 
.000840 
.000340 
.00082(7 
.000340 
.000350 
.000850 
.000310 
.000460 
.000290 
.000340 
.000360 
.000860 
.000340 
.000370  . 
.000870 
.000390 
.000390 
.000420 
.000360 
.000440 
.000470 
.000540 
.000580 
•000600 
.000730 

Inch, 

a 

Inch. 
0. 

Initial  load. 
TenaUestrengtlL 

.000160 

.000160 

.000420 

.000260 

.000780 

.000860 

General  summary. 

Tensile  strength  i>er  square  inch  of  original  section pounds..    827,  P50 

Blastio  limit  per  square  inch  of  original  section not  well  deflnMl 

Blongation  per  inch  after  rupture .^ Inch..      0.0060 

Reduction  in  diameter  at  point  ol  rupture 7. do 000854 

Seduction  In  area  after  rupture,  per  centum  of  original  section 17.84 

Position  of  rupture 4"  outside  the  ganged  length 
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TESTS   OF   IRON   AND   STEEL. 


STEEL  WIRE  USED  IN  THE  SCHULTZ  9  CM.  GUKS. 
(Three  specimens  cat  ftom  the  same  piece  of  wire.  Wire  received  for  testing,  In  ft  ooil  7"  diametar-J 

No.  740. 

Specimen  No.  1. 
Diameter,  ''.040. 
Sectional  area,  .001257  square  inch. 


Applied  loads. 

EIoD^tion 
per  inch. 

SacoessiTe 
elongation 
per  inch. 

Permanent 
.    set. 

Saooessive 

permanent 

set. 

Semarka. 

Total. 

Per  square 
inch. 

Pounds. 
25.1 
.17.7 
50.3 
02.9 
75.4 
88.0 
100.6 
113.1 
125.7 
138.3 
150.8 
1G3.4 
170.0 
18H.6 
201.1 
213.7" 
226.8 
238.8 
251.4 
264.0 
276.  5 
289.1 
801.7 
314.3 
377.0 

Pounds. 
20,000 
30. 000 
40. 000 
50,  000 
60,000 
70,000 
80, 000 
90,000 
100, 000 
110,000 
120,000 
130, 000 
140. 000 
150, 000 
160, 000 
170,000 
180, 000 
190.000 
200, 000 
210, 000 
220, 000 
230,  000 
248, 000 
250,000 
299,920 

Inch. 
0. 

.000510 
. 000850 
.001220 
.OOlQlO 
.002030 
. 002330 
.  002720 
.  003120 
.003410 
.0(t3810 
.004220 
.004690 
.005210 
.005080 
.000160 
.  006(U0 
.007070 
.007620 
.008220 
.008780 
.009410 
.010180 
.010920 

Inch. 
0. 

.000510 
.000340 
. 000370 
.000390 
. 000420 
.000300 
.000390 
.000400 
.000290 
.000400 
.000410 
.000470 
.000520 
.000470 
.000480 
.000450 
.000400 
.000J50 
.000000 
.  000560 
.  000630 
.000770 
.000740 

Inch, 
0. 

Inch, 
0. 

Initial  load. 
Tensile  stsangth. 

General  eummary. 

Tensile  strength  per  square  inch  of  orif^nal  section pounds..    290,920 

Elastic  limit  per  sqnare  inch  of  original  section not  well  defined 

Elongation  per  inch  after  rupture..^ inch..      0.0040 

Bednuiion  in  diameter  at  point  of  rnptore do 000295 

Rednotion  in  area  after  rnptare,  per  oentam  of  original  section 23.47 

Position  of  mptnre 8"  oatdde  of  the  ganged  length 

Character  of  brolcensorfisce Une  silky 


TESTS   OP  IRON   AND   STEEL. 

No.  741. 
Speeimen  No.  2. 
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Diameter,  '^040. 

Sectional  area,  .001257  Bqaare  inch, 


AppUed  loads. 

EloDSation 
por  Inoh. 

Saecessive 

EloDfcation 

per  inch. 

Permanent 

Mt. 

Saccessive 

permanent 

set. 

Bemarka. 

Total 

^1T^ 

Poundg. 
25.1 
37.7 

Pound: 
20,000 
30.000 
40,000 
50,000 
60,000 
70,000 
80,000 
90.000 
100,000 

IneK 
0. 

.000380 
.000720 
.001080 
.001460 
.OOlKOO 
. 002180 
.002540 
.  410  *aAo 

Inch. 
0. 

.000380 
.000340 
.000360 
.000380 
.000340 
.  000380 
.000360 
.  000420 
.000410 
.000340 
.000410. 
.000400 
.000430 
.000400 
.  000440 
.000170 
.000490 
.000490 
.000480 
.00()d20 
.000620 
.000610 
.000690 

Inch. 
0. 

Inch. 
0. 

InitlaUoad. 

'        50.3 

62.9 

75  4 

88.0 

1       100  6 

1     ii:ii 

12.>.  7 

1       138  3 

110  000     '        .A0!Lt7O 

(       150. 8 

J  20,  000 

. 003710 
.004120 
.  004520 
.004050 
.  005350 
.005790 
.006260 
.006750 
.007240 
.007720 
.008340 
.008960 
.009570 
.010260 

!       l&'i.  4 

{       176. 0           140. 000 

1       li^aO           150,000 

'      20t.  1    1      lUO.  000 

'       21.3.7    1       170.000 

2''6.  8     '       ISO.  000 

238.8    '      190,000 

2>1.4    ,      2(H).  000 
264.0           210,000 
278.5    1      220.000 
2«9.1    ,      230.000 
aOl.7    1      240.000 
314.3     '      250,000 
899. 0     1       317. 420 

Tenaile  atrengUi. 

General  summary. 

Tensile  strength  per  eqa^  inch  of  original  section poands..     317,420 

ElasiiclimU  per  square  incli  of  originm  section not  well  defined 

Elongation  per  inch  after  mptnre Inch..      0.0060 

Reduction  in  diameter  at  point  of  rnptare do 000240 

Re<lnction  in  area  after  rnptare,  per  centam  of  original  section 19-1 

Position  of  rnptare 2".25  outside  the  ganged  length 

Character  of  brolcen  sorface flneaiiiiy 
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TESTS   OP'IRONtAND   STEEL. 

No.  742. 

SpedSmen  No,  3. 


Diameter,  ''.040. 

Sectional  area,  .001257  square  inch. 


AppUed  loads. 

per  Inch. 

SocoeoBiTe 
elongation 
perinoh. 

Permanent 
set 

Sneoeeslve 
set. 

BemarVa. 

Total. 

Persqnftre 
inch. 

Poundt. 
25.1 
37.7 
60.3 
62.9 
76.4 
88.0 

loao 

113.1 
125.7 
138.3 
150.8 
168.4 
176.0 
188.6 
201.1 
213.7 
226.3 
23&8 
261.4 
264.0 
276.5 
289.1 
801.7 
314.8 

18a  6 

899.0 

Poundi. 

20,000 

80,000 

40,000 

60,000 

60,000 

70,000 

80,060 

90,000 

100,000 

110,000 

120,000 

130,000 

140.000 

150,000 

160,000 

170,000 

180,000 

190,000 

200.000 

210,000 

220.000 

230.000 

240,000 

260,000 

150,000 

312,650 

Inch, 
0. 

.000370 
.000720 
.001120 
.001420 
.001820 
.  002180 
.002510 
.002870 
.003250 
.003620 
.004040 
.004440 
.004940 
.006350. 
.005810 
.006240 
.006740 
;  007220 
.007710 
.008310 
.008900 
.009620 
.010350 
.006810 

Inch. 

0. 

.000870 
.000350 
.000400 
.000300 
.000400 
.000310 
.000380 
.000360 
.000380 
.000370 
.000420 
.000406 
.000500 
.000410 
.000460 
.000430 
.000500 
.000480 

.  .000490 
.000600 
.000580 
.000720 
.000730 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tendleatrengtb. 

General  eummary. 

TeDsile  strength  per  aqnareinoli  of  orifdnal  section ponnda..  812,650 

Flaetlo  limit  per  square  inch  of  original  section not  well  defined 

Elongation  per  inch  after  mptare «... inch..    0.0040 

Reduction  in  diameter  at  point  of  roptare do 000295 

llednctiouinareaafterraptnre,  per  centnm  of  original  section 23.47 

Position  of  mptare «.... in  holder  Jaws,  8"  outside  ganged  length 

Character  of  broken  snrfoce .flne^  ailky 


TESTS   OP   IRON   AND   STEEL. 


663 


8TJBEL  BIBBAND  USED  IN  9"  GUN  BY  THE  ENGLISH  GOVERNMENT  AT 

WOOL  WICH  ABSENAL,  ' 

[Three  speoimens  cut  from  the  same  piece  of  wire.] 

When  nncoiled  the  wire  showed  a  permanent  curve  of  ''.65  v-sine  for 
a  chord  of  W. 

Gross-section  dimensions  were  ".254  total  width  by  ".0C05  thick- 
ness =  .0154  square  inch.  To  allow  for  rounded  corners,  sectional  area 
called  .0147  square  inch. 

'So.  743. 
Specimen  No,  1. 

Sectional  area,  .0147  square  inch. 


AppUedloada. 

Elongation 
per  inch. 

Saccesaive 
elongation 
per  inch. 

Permanent 
set. 

Snoceasive 

permanent 

set. 

Remarks. 

TotaL 

Fersqnare 

iDCh. 

Pounds, 

147 

294 

441 

588 

736 

882 

1,029 

1,176 

1,328 

1,470 

1617 

1,764 

1,911 

2,058 

2,205 

2,852 

2,409 

2.646 

2,793 

2.940 

3,087 

3,234 

3,381 

8,927 

Pounds, 
10,000 
20  000 
80,000 
40,000 
50,000 
60,000 
70,000 
80,000 
90,000 
100, 000 
110,000 
120,000 
130,000 
140, 000 
150,000 
160. 000 
170, 000 
180.000 
190,000 
200,000 
210, 000 
220, 000 
230,000 
267,140 

Inch. 
0. 

.000370 
.000710 
.  001040 
.001400 
.001750 
.002090 
.002470 
.  002780 
,003250 
: 003580 
.003990 
.004400 
.004720 
.  005220 
.005670 
.006160 
.006060 
.  007170 
.007770 
.  00R440 
.009220 
.010200 

Inch. 

0. 
.000370 

..000340 
.000330 
.000360 
.  000350 
.  000340 
.000380 
.  000310 
.000470 
.000830 
.000410 
.000410 
.  000320 
.000500 
.000450 
.000490 
.000500 
.000510 
.000600 
.  000070 
.  000780 
.000980 

Inch. 
0. 

Ikeh. 
0. 

Initialloacl. 
Tensile  strength. 

".'000070" 

"■.'oo6o7o'* 

.000230 

.000160 

.000370 

.000140 

. 001140 

.  000770 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    267,140 

Elastic  limit  per  square  inch  of  original^ection not  well  defined 

Elongation  per  inon  after  rapture inch..      0.0100 

Dimensions  at  point  of  rupture ".235  X  ".055 

Bednction  in  area  alter  rupture,  per  centum  of  original  section^ 12.24 

Position  of  rupture : ".8  inside  the  gauged  length 

Character  of  broken  rarlhoe silky,  lameUar 


664  TESTS  OF  IRON  AND  STEEL. 

No.  744. 
Specimm  No.  S. 
Sectional  area,  .0147  square  inch. 


AppUe4  loads. 

perimoh. 

SneoesslTe 

Pennaaent 
set. 

suuuessiie 
pennaaent 

BOl. 

Bemacka. 

Total. 

Per  square 
loch. 

Pounds. 

147 

294 

441 

586 

736 

882 

1,029 

1,176 

1,323 

1.470 

1,617 

1,764 

1.911 

2, 058 

2,205 

2.352 

2.499 

2,646 

2,793 

2,940 

3.087 

3, 234 

3,381 

8, 528 

8,675 

8,885 

Poundi. 

10,000 

20,000 

80,000 

40,000 

60,000 

60.000 

70,000 

80,000 

90,000 

100,000 

110,000 

120,000 

180,000 

140.000 

150,000 

160,000 

170,000 

180,000 

190.000 

200,000 

210,000 

220,000 

230, 000 

240,000 

250,000 

264,290 

Ineh, 

a 

.000310 
.000070 
.000980 
.001240 
.001710 
.002040 
.002430 
.002810 
.003180 
.003540 
.003020 
.004320 
.004730 
. 006170 
.005610 
.006080 
.006600 
.007140 
.007740 
.008.^60 
.009310 
.010300 
.011800 
.014800 

Ineh. 

a 

.000810 
.000300 
.000810 
.000280 
.000470 
.000880 
.000300 
.000380 
.000870 
.000300 
.000380 
.000400 
.000410 
.000440 
.000440 
.000470 
.000520 
.000540 
.000600 
.000820 
.000750 
.000990 
.00l«00 
.002500 

Ineh, 
0. 

Ineh, 
0. 

Initial  load. 
TenaOe  strength. 

.000160 

.000160 

.000850 

.000200 

.001010 

.000600 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  264,290 

B'astio  limitpersqaare  inch  of  originu  section T not  well  defined 

Elongation  per  inch  aftermptnre inch..         0.0040 

Dimensions  at  point  of  mptore do S36X'055 

Redaction  in  area  after  mptore,  per  oentom of  original  section 12.24 

Position  of  mptnre at  center  ponoh  mark,  defining  ganged  lenjrth 

Character  of  broken  aorflMse • •....  fine  ttlkj,  lamellar 


TESTS  OF  IBON  AND  STEEL. 
M^O.  746. 
Speetmen  Ko.  3. 
Sectional  area,  .0147  square  inch. 
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Elongation 
permoh. 

Sncoesslye 
elonsation 
per  Inch. 

PermazMnt 

Sacoosslve 

aet 

Somarka. 

TotaL 

Persqaare 

Pounds. 

147 

294 

441 

688 

736 

882 

1,029 

1,176 

1,828 

1.470 

1,617 

1,764 

1,911 

2.058 

2,205 

2,852 

2,409 

2,646 

2,798 

£940 

8,087 

8,284 

8,881 

8.528 

8,676 

8^822 

4,096 

Pound*. 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
70,000 
80.000 
90,000 
100,000 
110,000 
120,000 
130,000 
140,000 
150,000 
160,000 
170,000 
180,000 
190.000 
200.000 
210,000 
220,000 
230,000 
240,000 
250.000 

278^640 

Inch. 

a 

.000830 
.000680 
.000980 
.001340 
.001680 
.002000 
.002370 
.002740 
.003110 
.003500 
.003840 
.004240 
.004640 
.005070 
.005600 
.006080 
.006450 
.006890 
.007450 
.006060 
.008750 
.009570 
.  010610 
.012170 
.014480 

Inch. 
0. 

.000820 
.000850 
.000300 
.000360 
.000340 
.000320 
.000370 
.000370 
.000370 
.000390 
.000340 
.000400 
.000100 
.000430 
.000530 
.000480 
.000370 
.000440 
.000560 
.000610 
.000096 
.000820 
.001040 
.001560 
.002260 

InOL 
0. 

IndL 
0. 

Initial  load. 
Tenaile  strength. 

.000070 

.000070 

.000820 

.000250 

.000840 

.000520 



General  awmmary, 

Tenaile  strength  per  aqiAkreinoli  of  original  section poands..    278,640 

Xlastie  limit  per  aqnare  inch  of  original  section not  well  defined 

Elongation  per  inch  after  ruptottt inch O.Onou 

Dimensions  at  point  of  mptnre : do...  .230  x  .<i30 

BednoUon  in  area  after  rtiptiire»  per  oentom  of  oiigfaial  section 21.8 

Position  of  niptare 1".  outside  of  the  ganged  length 

Charaoterof  Dzokenanrfkoa... flnenlky,  lameliar 
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17.— CAST-STEEL  TEIAL  CTLIVDEE. 

[Cast  by  the  Otlb  Iron  and  Steel  Company,  Cleveland,  Ohio.] 
Extract  from  the  Chief  of  Ordnance  Beportfor  1884. 

In  conformity  with  instructions  contained  in  a  letter  from  the  Ohief 
of  Ordnance,  dated  February  14, 1884,  the  Otis  Iron  and  Steel  Company 
made  for  test  a  trial  cylinder  ot  cast  steel  24  inches  in  diameter  and  5 
feet  long.  It  was  made  of  open-hearth  steel,  from  a  heat  of  31,000 
pounds,  and  cast  in  a  sand  mold  with  a  sinking  head  equal  to  the  length 
of  the  cylinder.  The  mold  was  lined  with  thin  sheet  iron  to  preserve 
it  from  injury,  the  metal  entering  at  the  upper  end  of  the  mold  cavity. 
The  resulting  ingot  was  10  feet  long,  25  inches  in  diameter,  and  weighed 
in  the  neighborhood  of  17,000  pounds. 

A  mean  of  seven  analyses  made  of  borings  taken  from  different  parts 
of  the  cylinder  was  as  follows:  Combined  carbon,  0.55  per  cent. ;  silicon, 
0.13  per  cent. ;  phosphorus,  0.029  per  cent. ;  manganese,  0.96  per  cent. 

The  ingot  was  left  in  the  pit  to  cool  slowly  for  two  days,  and  after- 
wards removed  to  the  machine-shop,  turned  down  to  24  inches,  and  the 
upper  half  cut  off.  A  6-inch  hole  was  then  bored  through  the  center, 
when  the  cylinder  was  ready  for  annealing. 

It  was  placed  in  a  regenerative  gas-heating  furnace,  with  doors  at 
both  ends.  A  piece  of  iron  pipe  was  inserted  in  the  central  hole  at 
each  end,  and  'projected  some  inches  beyond  the  doors,  which  were 
bricked  up  about  the  pipes.  An  inch  steam  pipe  was  conducted  to  one 
of  these  pipes,  by  means  of  which  a  jet  of  steam  could  be  thrown  in 
and  a  strong  current  of  cold  air  produced  through  the  bore  of  the  cyl- 
inder. The  temperature  was  raised  gradually,  the  flame  being  directed 
alternately  above  and  below  the  cylinder  to  insure  even  heating  through- 
out. When  at  a  yellow  heat  the  gas  was  shut  off  and  the  cylinder  al- 
lowed to  cool  in  the  furnace  over  night,  the  blast  being  left  in  action. 
This  operation  was  repeated  three  times. 

The  cylinder  was  then  removed  to  the  lathe,  and  a  ring  1.25  inches 
thick  detached  from  each  end,  from  which  tangential  and  radial  speci- 
mens were  afterwards  taken.  Another  ring,  2.5  inches  thick,  was  cut 
from  the  lower  end  to  be  tested  for  initial  tension.  The  remainder  of 
the  cylinder  then  received  two  through  cuts  lengthwise,  removing  two 
slabs,  3.25  inches  thick,  on  opposite  sides  of  the  bore.  From  these 
slabs  16  specimen  pieces  were  taken. 

In  all  28  specimens  were  taken  from  the  cylinder,  as  follows : 

Tension. — 1  to  7  tangential,  V\25  square,  9"  long.  7  to  11  radial, 
1''.25  square,  9''  long.  11  to  17  longitudinal,  r'.25  square,  9"  long.  17 
to  18  radial,  1''.25  square,  9''  long. 

Compression. — 19  to  20  radial,  1''.25  square,  9''  long.  21  to  22  lon- 
gitudinal, l'^25  square,  9^^  long. 

Tra/nsverse  resistance.'^23  and  24  longitudinal,  1''.25  square,  22''  long. 

Bursting.— 25  and  26  radial,  3''.25  square,  5''  long.  27  and  28  lon- 
gitudinal, 3''.25  square,  5^'  long. 

Following  are  the  results  of  the  tests  made  at  Watertown  Arsenal: 
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Na  357. 

Mark  on  bar,  1.  ^^^^***^  ^^*- 

Diameter,  '^664. 

Sectional  area,  .25  square  inch. 

This  specimen  had  blow-holes  in  two  places,  about  ^MO  and  ^^08  di- 
ameters. One  was  in  sight  when  bar  was  ^^8  diameter,  and  one  ap- 
peared when  bar  was  turned  down  to  finished  diameter. 


AppUedloads. 

EloDeation 
perincb. 

Sacoesslre 
eloDntion 
perlnch. 

Permanent 
set. 

Snccesaire 

permanent 

set 

Bemarks. 

Total. 

Per  sqnftre 
inch. 

Poundt. 
250 
500 
750 
1,000 
1,250 
1,600 
1,750 
2.000 
2,250 
2,500 
2.750 
8,000 
8,250 
8,500 
8,750 
4.000 
4,250 
4.500 
4.750 
6,000 
6,260 
6»600 
6,750 
6,000 
6,250 
6,600 
6.750 
7,000 
7,250 
7,500 
7,750 
8,000 
8.250 
8,500 
8.750 
9,000 
9,250 
9,500 
9,760 

10,000 

10,250 
10,600 
10,750 
11,000 
11,260 
11,500 
11.750 
12,000 
12,250 
12,500 
18,000 
13,500 
14,000 
14,600 
16,000 
15^220 

Poundi. 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7.000 
8.000 
9,000 
10,000 
11,000 
12,000 
13, 0(>0 
14.000 
15,000 
16,000 
17,000 
18.000 
19.000 
20,000 
21.000 
22,000 
28.000 
24,000 
25.000 
26,000 
27,000 
28,000 
29.000 
80.000 
81.000 
82.000 
33,000 
34,000 
35.000 
86,000 
87.000 
88.000 
89,000 

40,600{ 

41,000 
42,000 
48,000 
44,000 
45.000 
46»000 
47.000 
48.000 
40,000 
50.000 
52,000 
64,000 
66,000 
68,000 
60,000 
60,880 

IneK 
0. 

.000033 
.000083 
.000100 
.000117 
.000138 
.000167 
.OOO-iOO 
.    .000250 
.000300 
.000300 
.000317 
.000350 
.000400 
.000433 
.000483 
.000500 
.000533 
.000550 
.000600 
.000617 
.000650 
.000688 
.000717 
.000733 
.000800  • 
.000833 
.000850 
.000867 
.000050 
.000930 
.000983 
.001050 
.001083 
.001117 
.001150 
.001200 
.001233 
.001867 
.001617 
.002883 
.003783 
.009017 
.00^567 
.006388 
.006950 
.007717 
.008133 
.000200 
.009750 
.010700 
.0138 
.0160 
.0167 
.0188 
.0200 

Inch. 

a 

.000033 
.000050 
.  0J0O17 
.000017 
.000016 
.000034 
.000033 
.000050 
.000050 

a 

.000017 
.000033 
.000050 
.000033 
.000050 
.000017 
.000017 
.000017 
.000050 
.000017 
.000033 
.000033 
,  .000034 
.000016 
.000067 
.000033 
.000017 
.000017 
.000033 
0. 

.000033 
.000067 
.000033 
.000034 
.000033 
.000050 
.000033 
.000034 
.000350 
.001266 
.000900 
.001284 
.000650 
.000616 
.000567 
.000767 
.000416 
.001067 
,000550 
.000960 
.0026 
.0017 
.0017 
.0016 
.0017 

Inch. 
0. 

Inch. 
0. 

InitUlload. 

Elaatio  limit. 
TJlti|nateati«ngtli. 

0. 

0. 

.000000 

.000000 

.000017 

.000017 

.000017 

0. 

.000050 

.000033 

.000067 

.000017 



.001567 

.001500 

.005367 

.003800 

. 

.008800 

.003438 

* 

Fractured  suddenly  under  the  maximum  load. 

General  summary* 

Tenafle  strength  per  square  inch  of  original  section pounds.. 

Blastio  limit  per  square  inch  of  original  section do.... 

Elongation  per  inon  after  mptnre inch., 

Elongation  per  inch  nnder  strain  at  elastic  limit do... 

Bednction  in  diameter  at  point  of  rnptnre do «.. 

Bednotion  in  area  after  mptare,  per  ccLtnm  of  original  section 5  per  cent. 

Poaitionofraptare r'.96  from  neck 

ChftfAOterof  Drok«D  snrflMo gmnulAr 

lofiBobNotioiw • ^os,  ".09t  ".09,  ",oa, "  M^  ^Qi 


60,880 
80.000 
0.0200 
001267 
.014 


668  TESTS   OF   IRON   AND   STEEL. 

Ko.  358. 

Tension  Test. 
Mark  on  bar,  2 
Diameter,  ".56^. 
Sectional  area,  .25  sqaare  inch. 

There  were  two  small  blow-holes  in  this  bar,  both  of  which  were  turned 
oat  when  the  bar  was  rednced  to  '^60  diameter. 


Appli«d  loads. 

Blonntion 
per  Incb. 

Successive 
eloofcation 
per  incb. 

Permanent 
set. 

Saocessive 

permanent 

set. 

IftAimftfTf^, 

TotaL 

Per  square 
incb. 

Poundi. 
250 
500 
750 
1.000 
1.230 
1.500 
1.750 
2.000 
2.250 
2.500 
2,760 
3.000 
3.250 
3,500 
3.750 
4.000 
4,250 
4.6U0 
4,730 
5,000 
6,250 
6,. -WO 
6,750 
6,000 
6.250 
6,500 
6,750 
7,0C0 
7.250 
7,^00 
7,750 
8, 0011 
8.230 
8,500 
8,750 
9.000 
9,250- 
9,800 
9.750 
10,000 
10,260 
10,600 
10,750 
11,000 
11,260 
11,600 
11,760 
12,000 
12,250 
12.6U0 
13,000 
13,600 
14,000 
14,500 
16,000 
l.\500 
16,000 
16,500 
17.000 

Paundt. 
1.000 
2,000 
3.000 
4.000 
5. 000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12, 000 
13.000 
14.000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
2P.000 
30.000 
81,000 
8J,000 
33,000 
84,000 
35.000 
86,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60.000 
52.000 
54, 000 
66,000 
68,000 
60.000 
62.000 
64,000 
60.000 
08,000 

0. 

.000033 
•  000050 
.000067 
.000100 
.000133 
.000150 
.000167 
.000200 
.000233 
.000283 
.000317 
.000350 
.000383 
.000417 
.000450 
.000483 
.000500 
.000533 
.000583 
.000617 
.000650 
.000683 
.  000700 
.  000717 
.000783 
.000800 
.000850 
.000867 
.000883 
.000050 
.  000967 
.001000 
.001033 
.001083 
.001133 
.001167 
.  001200 
. 001233 
.001267 
.001300 
.001350 
.001883 
.001450 
.001550 
.002050 
.002317 
.002967 
.003750 
.004467 

loo-w 

.0067 
.0083 
.0100 
.0108 
.0117 
.0133 
.0142 
.0160 

Inch. 
0. 

.000033 
.000017 
.000017 
.0000J3 
.000033 
.000017 

•  000017 

•  000033 
.000033 
.000050 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000017 
.000033 
. 000050 
.000034 
.000033 
.000033 
,000017 
.000017 
. 000060 
.000017 
.000050 
.000017 
.000016 
.000067 
. 000017 
.000033 
.000033 
.000050 
.000050 
.000034 
.000033 
.000033 
.000084 

•  000033 
.000050 
.000033 
.000067 
.000100 
.000500 
.000267 
•000660 
,000783 
.000757 
.000533 
.0017 

.  0016 
.0017 
.0008 
.0009 
.0016 
.0009 
.0008 

Inch, 
0. 

Inch, 
0. 

Initial  loftd. 

Elastic  limit 
Micrometer  remored. 

0. 

a 

0. 

0. 

• 

.000033 

.000033 

.000033 

0. 

.000083 

0. 

.000060 

.000017 

.000183 

.000183 

.002650 
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Appliod  loud*. 

BIosffAtlon 
per  Inch. 

SncooMive 
oloojration 
por  inoli. 

Permanent 
act. 

Snoceaaive 

permanent 

aet. 

Bemarka. 
Ultimate  strength. 

TotaL 

PeraqoAre 
inch. 

Potmdt, 
17,500 
18,000 
18,280 

Poundt. 
70,000 
72,000 
73,120 

Inch. 
.0158 
.0183 

Inch, 

.0008 
.0025 

Inch. 

iMh 

General  $ummary, 

Tenalleatrennrthperaqaarelnchof orli^naliection poands..    73,120 

Elaaticlimit  per  aqnare  inch  of  original  aection do  ..    43.U00 

ICIon^atlon  per  inch  after  rupture irch..    0.  ii2no 

EloDsation  per  inch  under  atrain  at  elaatlo  limit do...  .001383 

Iteduction  in  diameter  at  point  of  rupture do...       .ou 

Reduction  in  area  after  rupture,  per  centum  of  original  aeotion 5.0 

Poaition  of  rupture ".25  f^om  neck 

Character  of  broken  BurflMO » : granular 

BlongaUon  of  inoh  aeoUona ".02.  ".02,  ".01  (".3  fractured  aection),  ",02,  ".02 
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No.  369. 
Tension  Test 
Mark  on  bar,  3 
Diameter,  '^664. 
Sectional  area,  .25  square  inch. 


Applied  looda. 


T«tA     ^X" 


Elongation 
per  inch. 


SaccessiTe 
eloDiEation 
per  inch. 


Permanent 

aet. 


SnooeaslTe 
permanent 


Povndt. 

250 

1,250 

2.600 

8,750 

5,000 

5.250 

5,500 

*5,750 

6,000 

6^250 

6,500 

6,750 

'  7,000 

7,260 

7,500 

7,760 

8.000 

K,250 

8,500 

8,760 

9,000 

9.250 

0,500 

0,750 

10,000 

10,250 

10.500 

10,750 

11,000 

11.250 

11,500 

11.750 

12,000 

12,250 

12,600 

12,750 

18,000 

13.250 

13,500 

18.750 

14,000 

14,250 

14,500 

14,750 

15, 000  > 

15,500 

16,000 

16,500 

17,000 

17.500 

18,000 

18.500 

19.000 

10.500 

20,000 

20,600 

21,000 

21,500 

22,000 

22,500 

23,000 

28,500 

24,000 

24,860 


Poundt. 
1.000 
5,000 
lO.UOO 
15.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
20,000 
80,000 
31,000 
82,000 
33.000 
34,000 
85,000 
36,000 
37,000 
88,000 
39.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56.000 
57,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
97.440 


Inch. 
0. 

.000117 
.000283 
.000433 
.000588 
.000617 
.000650 
.000607 
.000700 
.000733 
.000767 
.000800 
.000838 
.000867 
.000017 
.000033 
.000967 
.001000 
.001067 
.001100 
.001133 
.001160 
.  001183 
.  001238 
.001267 
.001800 
.001883 
.001367 
.  001417 
.001450 
.001488 
.001517 
.001567 
.001638 
.002033 
.002133 
.002383 
.002633 
.003133 
.003533 
.004083 
.004350 
.004917 
.005333 
.006217 
.0067 
.0075 
.0092 
.0108 
.0125 
.0133 
.0150 
.0167 
.0183 
.0200 
.0217 
.0233 
.0250 
.0283 
.0317 
.0333 
.0367 
.0417 


Ineh. 
0. 

.  000117 
.000160 
.000150 
.000150 
.000034 
.000033 
.000017 
.0(K)033 
.000038 
.000034 
.000033 
.000088 
.000034 
.000050 
.000016 
.000034 
.000^)33 
.000067 
.000083 
.000038 
.000017 
.000038 
.000050 
.000034 
.000033 
.000033 
.000034 
.000050 
.000033 
.000038 
.000034 
.000050 
.000066 
.000400 
.000100 
.000260 
.000250 
.OOO&OO 
.000400 
.000550 
.000267 
.000667 
. 000416 
000884 
.000488 
.0008 
.0017 
.0016 
.0017 
.0008 
.0017 
.0017 
.0016 
.0017 
.0017 
.0016 
.0017 
.0033 
.0084 
.0016 

.wm 

.0050 


Inch. 
0. 
0. 
0. 
0. 
0. 


Inek. 


Ihitliaioiid. 


.000017 


.000017 


.000017 


.000038 


.000016 


.000050 


.000017 


Elastlollmlt 


.000483 


.001638 


.001200 


.008967 


.002384 


Micrometer  remoTed. 


Ultimate  strength. 


General  eumniary. 
Tensile  strength  per  square  inch  of  original  section pounds.. 


Elastic  limit  per  so uare  inch  of  originiu  section do 

Elongation  per  inch  after  rupture : iqoh.. 


07,440 
48.000 

, 0.0388 

Elongation  per  inch  under  strain  at  elastic  limit do 001567 

Beduction  in  diameter  at  point  of  rupture do a34 

Bednction  in  area  after  rupture,  per  centum  of  original  section 11.8 

Poeition  of  rupture ; ".65  fhtmneck 

Character  of  hroken  snrfsce granular 

Elongation  of  inch  8eca«na ".08.  ".03,  ".03.  ".03,  ".05  (".  05  Ar^otored  sec^oo) 
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Mark  on  bar,  4 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


ISLani 


per 


iffstion 
uoh. 


Saooeesive 
eloDgation 
per  inch. 


Pennaneot 


Soooeaaive 

permanent 

set. 


"Romarka. 


Poundt. 

250 

1,250 

2,500 

8,750 

6.000 

fi.250 

^500 

6,750 

0,000 

0.250 

0,500 

6,760 

7,000 

7,250 

V,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9.000 

0,250 

9,600 

0,750 

10,000 

10.260 

10.600 

10,750 

11.000 

11,250 

11,600 

12,000 

12,600 

18.000 

13.600 

14.000 

U,600 

16,000 

16,600 

16,000 

16.600 

17,000 

17.600 

18.000 

18.500 

19,000 

19,600 

20,000 

20,600 

21,000 

21.600 

21.000 

16^600 


Poundt. 
1,000 
6*000 
10,000 
16*000 
20,000 
21,000 
22.000 
23,000 
24,000 
26,000 
26*000 
27.000 
28.000 
29,000 
80,000 
31,000 
82.000 
33,000 
34,000 
86,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41.000 
42,000 
43,000 
44,000 
46,000 
46,000 
48.000 

6o,oqo 

52,000 
64,000 
6d,000 
58,000 
60,000 
62,000 
64,000 
06,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
86.400 


Inch. 
0. 

.000117 
.000283 
.000400 
.000567 
.000600 
.000633 
.000650 
.000683 
.000717 
.000783 
.000800 


Ineh, 
0. 

.000117 
.000106 
.000117 
.000167 
.000033 
.000038 
.000017 


Ineh, 


Inch, 


Initial  load. 


.000867 

.000900 

.000967 

.001000 

.001083 

.001067 

.001100 

.001167 

. 001217 

.001283 

.001588 

.004638 

.004967 

.006467 

.006133 

.007217 

.007717 

.0083 

.0100 

.0117 

.0133 

.0150 

.0167 

.0183 

.0217 

.0233 

.0267 

.0283 

.0333 

.0350 

.0400 

.0433 

.0500 

.0583 

.0650 

.0788 

.0050 

.12.50 

.1450 


.000034 
.000066 
.000017 
.000033 
.000034 
.000033 
.000067 


.000017 


.000017 


.000034 

.000033 

.000007 

.000050 

.000006 

.000250 

.003100 

.0003:14 

.000500 

.000666 

.001084 

.000500 

.000588 

.0017 

.0017 

.0016 

.0017 

.0017 

.0016 

.0034 

.0016 

.0034 

.0016 

.0050 

.0017 

.0050 

.0033 

.0007 

.0083 

.0007 

.0138 

.0167 

.0800 


.000050 


Elastic  limit. 


.003217 


.003167 


.006067 


.002850 


Micrometer  removed. 


Ultimate  strength. 
Load  at  time  of  rupture. 


Gmeral  summary. 

Tensile  strength  per  square  inch  of  original  section..: pounds..      86,400 

Blastio  limit  per  square  inch  of  originarsection do —      35,000 

Slongation per  inoQ  after  rupture Inch..      0.1483 

Elongation  per  faiCh  under  strain  at  elastic  limit do  —    .001100 

Bednotion  in  diameter  at  point  of  rapture — do OM 

Seduction  in  area  after  rupture,  per  centum  of  original  section 27. 6 

Position  of  ropture r'.20  (Vora  ncrk 

Character  of  oroken  surface,  granular,  60  per  cent.;  duTl  smoky,  40 per  cent.    Tho  metal  separated 

first  at  the  dull,  smoky  section.    Seven  small  cracks  developed  along  the  nnrfnce  of  the  stem. 
Elongation  of  inch  sectioQS ",ll,  'M4/M3,  ".14,  (".16  fractured  section  ".21) 
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TESTS   OP   mON   AND   STEEL. 
So.  361. 


Mark  on  bar,  5 

Diameter,  '^564. 

Sectional  area,  .25  square  iuch. 


TenHon  Test 


AppUedloMU. 

BloDiCfttion 
per  Inch. 

SnoceeelTe 

PemoMient 
set. 

Senufflu. 

Totid. 

Per  sqnRre 

p.™^, 

Poundt. 
250 
1.250 
2.600 
8,760 
6^000 
6.250 
6^600 
6,750 
6.000 
6.250 
6,600 
6,750 
7,000 
71250 
7.600 
7,760 

8;  000 

8^250 
8^500 
8.750 
9.000 
9250 
9.500 
9,750 
10,000 
10,230 
10,600 
10.750 
11,000 
11.250 
11,600 
11,750 
12.000 
12.260 
12.600 
13.000 
13.600 
14,000 
14.600 
16.000 
16.600 
16^000 
16.600 
17,000 
17.600 
18.000 
18,600 
19,000 
19.600 
20,000 
90,600 
21,000 
21,600 

Poufulf. 
1.000 
6,000 
10.000 
15^000 
20.000 
21.000 
22;  000 
28,000 
24.000 
25,000 

.  26.000 
27,000 
28.000 
29.000 
80.000 
81,000 
82.000 
88.000 
84,000 
86.000 
86,000 
87.000 
88.000 
89.000 
40.000 
41,000 
42.000 
43.000 
44,000 
45,000 
46,000 
47.000 
48.000 
49,000 
60,000 
52,000 
54.000 
66.000 
68.000 
60.000 
62,000 
64,000 
66.000 
68,000 
70,000 
72.000 
74.000 
76,000 
78.000 
80.000 
82,000 
84,000 
86;  000 

Inch. 
0. 

•000067 
.000217 
.000400 
.000533 
.000588 
.000617 
.000650 
.000667 
.000717 
.000738 
.000800 
.000838 
.000867 
.000888 
.000950 
.000088 
.001033 
.001088 
.001117 
.001167 
.001238 
.001407 
.001917 
.005207 
.006567 
.006167 
.006800 
.007688 
.008888 
.008983 
.009700 
.010667 
.011467 
.012333 
.0133 
.0150 
.0183 
.0200 
.0217 
.0250 
.0288 
•  0300 
.0360 
.0388 
.0417 
.0467 
.0588 
.0600 
.0700 
.0817 
.1000 
.1367 

IfUk. 

0. 

.000067 
.000150 
.000183 
.000188 
.000050 
•000034 
.000088 
.000017 
.000060 
.000016 
.000067 
.000038 
.000084 
.000016 
.000067 
000038 
.000050 
.000050 
.000034 
.000050 
.000066 
.000284 
.000460 
.008350 
.000300 
.000600 
.000633 
.000838 
.000760 
.000600 
.000717 
.000967 
.000800 
.000806 
.000967 
.0017 
.0033 
.0017 
.0017 
.0033 
.0038 
.0017 
.0050 
.0038 
.0034 
.0050 
.0006 
.0067 
•0100 
.0117 
.0188 

InOL 
0. 
0. 
0. 
0. 
0. 

^Inch. 

Initial  loftd. 

ElMtioUmtt. 
Hiorometer  lemovvd. 

UltiiiuitestreBglih. 

0. 

. 

0. 

.000067 

.000067 

.008807 

.008800 

"■"006700** 

''".002888'" 

.010467 

.008767 

General  eummary, 

Tensfle  strength  per  tqnAfe  inch  of  original  eeotioii pounds.. 

EUstio limit  per  tqaare  inch  of  original  aeotion do.... 

Elongation  per  inch  after  niptaro inch.. 

Elongation  per  inch  under  atrain  at  elasticlimit do.... 

Redaction  in  diameter  at  point  of  ruptare do.... 

Bedaction  in  area  after  roptore,  per  oentnm  of  original  section ^  ^ 

Position  of  mptnre ".8  from  neck 

Character  of  broken  snrfaoe.  granular,  60  per  cent  i  dnll  spongy,  40  per  cent.    Seven  email  cracks 

developed  along  the  sorface  of  the  stem. 
Elaogstion  of  inch  sections 'Ml,  'M4,  ".14,  ".14,  ".18  (".18  fhustored  seotM) 


86,000 

85^000 
0.14 

001117 
.064 
21.4 
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No.  362. 

Tension  Test. 
Mark  on  bar,  6 
Diameter,  ''.564 
Sectional  area,  .26  square  inch. 


Appltodlosds. 

SaooeBslve 
eloDgation 
perlnolL 

PenuMieiit 
set. 

SaocMsire 

RemArks. 

Total 

Peraqnsra 
incn. 

per  inch. 

Povndi. 

250 

1,250 

2.500 

8,750 

6,000 

6,250 

5,560 

6,760 

6,000 

6,260 

6,500 

6,760 

7,000 

7,260 

7,600 

7.760 

8,000 

8.260 

8,600 

8,750 

9,000 

9,250 

9,600 

9,750 

10,000 

10,250 

10,600 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

18,000 

18,600 

14,000 

14.600 

16,000 

15,500 

16,000 

16,500 

17,000 

17,500 

18.000 

18.600 

19.000 

10,500 

20,000 

20,500 

21,000 

21,500 

22,000 

22,200 

21,600 

Poufulf. 
1,000 
6,000 
10,000 
15,000 
20,000 
21,000 

*AOoo 

28,000 
24,000 
25,000 
26.000 
27.000 
28,000 
29,000 
80,000 
81,000 
82,000 
83,000 
34,000 
85.000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42.000 
48,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
60,000 
52,000 
54.000 
56,000 
68.000 
60.000 
62.000 
64.000 
68,000 
68,000 
•   70.000 
72,000 
74.000 
76.000 
78,000 
80,000 
82.000 
84,000 
86,000 
88,000 
88,800 

Ineh. 
0. 

.000100 
.000288 
.000417 
.000567 
.000600 
.000633 
.000667 
.000700 
.000760 
.000788 
.000817 
.000850 
.000883 
.00Q933 
.000967 
.001000 
.001033 
.001088 
.001117 
.001167 
.001200 
.001250 
.001333 
.002350 
.004888 
.005550 
.006000 
.006917 
.007950 
.008383 
.008900 
.009633 
.010367 
.011200 
.013067 
. 014633 
.016633 
.018817 
.020883 
.0225 
.0250 
.0267 
.0300 
.0317 
.0350 
.0^00 
.0167 
.0500 
.0583 
.0650 
.0750 
.0900 
.1217 
.1567 

IndL 
0. 

.000100 
.000183 
.000134 
.000150 
.000033 
.000033 
.000034 
.000038 
.000050 
.000033 
.000034 
.000083- 
.000033 
.000050 
.000034 
.000033 
.000083 
.000050 
.000034 
.000050 
.000038 
.000050 
.000083 
.000017 
.002483 
.000717 
.000450 
.000917 
.001088 
.000438 
.000517 
.000733 
.000734 
.000833 
.001867 
.001566 
.002000 
.002184 
.002066 
.001617 
.0025 
.0017 
.0033 
.0017 
.0033 
.0050 
.0067 
.0033 
.0083 
.0067 
.0100 
.0150 
.0317 
.0350 

Inch, 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

InitiallMuL 

ElMtio  limit. 

lUcfometer  remoTed. 

mtimate  ttrencth. 
Load  at  time  of  mptare. 

"".'066017' 

■'V6666i7"' 



.000038 

.000016 

.000067 

.000034 

.001067 

.001000 

.006250 

.005188 

.009800 

.003060 



':::::♦::::: 

General  aummartf, 

Tenaflefttrength  per  aqnare  inch  of  original  seotlon pounds.. 

Blaatlo  limit  per  square  Inoh  of  orif^inal  section    do  ... 

Elongation  per  inch  after  mptare Inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do 

Bednction  in  diameter  at  point  of  rupture do 

Redaction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture ".60  from  middle  of  si  em 

Character  of  broken  surface granular,  with  a  dull  spot  (30  per  cent,  of  surface)  at  circnraferpnro 

Elongation  of  inch  sections _ ".if,  ".17,  M6  (."25ftactiiredsection),'M8".l5 

S.  Ex.  36 43 


88,F00 
37,000 
0. 1717 
OOHHM) 
.064 
21.4 
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TESTS   OF   IBON  AND   STEEL. 
No.  363. 
Tension  Test. 


Mark  on  bar.  7 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

Eloniratioii 
per  inch. 

SucceaMre 
elongation 
perlnch. 

Permanent 
set 

Saooessive 

set. 

Bemarlu. 

Total. 

Per  sanare 
inch. 

P<mndt, 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

6,500 

5,750 

6,000 

0,250 

0,600 

6,750 

7,000 

7.250 

7,600 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9.250 

9.500 

9,750 

10,000 

10,250 

10,506 

10,750 

11.000 

11,250 

11.500 

11,750 

12,000 

12.250 

12, 500 

13,000 

13.500 

14,000 

14,600 

15,000 

15, 500 

16,000 

16,500 

17,000 

17,500 

18,000 

18,600 

10,000 

10,500 

20.000 

20,850 

Poundt. 
1,000 
5,000 
10, 000 
15,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
80,000 
81,000 
82,000 
83,000 
84,000 
35,000 
86, 000 
87,000 
88,000 
80,000 
40.000 
41.000 
42. 000 
43.000 
44,000 
45,000 
46,000 
47,000 
48.000 
49.000 
50.000 
52.000 
54.000 
66,000 
58,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
81.400 

Inch. 
0. 

.000100 
.000200 
.000367 
.000517 
.000550 
.900583 
.000633 
.000650 
.000667 
.000700 
.000738 
.000767 
.000800 
.000838 
.000867 
.000933 
.000967 
.001000 
.  001033 
.  001100 
.001217 
.001400 
.  001633 
.002000 
.002388 
.002717 
.002900 
.003300 
.  003717 
.004317 
.004883 
.005667 
.006217 
.006983 
.008467 
.009667 
.011033 
.012550 
.014700 
.0167 
.0188 
.0200 
.0233 
.0250 
.0267 
.0300 
.0317 
.0350 
.0400 

Inch. 

0. 

.000100 
.000100 
.000167 
.000150 
.000033 
.000033 
.000050 
.000017 
.000017 
.000033 
.000038 
.000034 
.000083 
.000038 
.000034 
.000066 
.000034 
.000038 
.000033 
.000067 
.000117 
.000183 
.000233 
.000367 
.000383 
.000364 
.000183 
.000400 
.000417 
.000600 
.000566 
.000784 
.000550 
.000766 
.001484 
.001200 
.001366 
.001517 
.002150 
.0020 
.0016 
.0017 
.0038 
.0017 
.0017 

..0083 
.0017 
.0033 
.0060 

Inefu 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initialload. 
Elaatlo  limit 

iniiDiate  strength, 

0. 

0. 

0. 

.000760 

.000750 

0 

.002317 

.001567 

.  005217 

.002900 

• 

m^ 

GmvraX  WLrnmary, 

Tensile  strenfrth  per  sqnare  inch  of  oiiginsl  section I ponnds..      81.400 

Elastic  limit  per  sqnaro  inch  of  original  section do....     35,000 

Elongation  per  inch  after  rupture inch..         0.04 

Elongation  per  inch  under  strain  at  elasticllmit do 001033 

Bedaction  in  diameter  at  point  of  rupture do 014 

Kednction  in  area  after  rupture,  per  centum  of  original  section  ft.0 

Position  of  rupture ".60  from  middle  of  stem 

Character  of  broken  surface grannJar 

Elongation  of  inch  sections. ".08,  ".02,  ".08  C'.OS  fraotorsd  section),  ^.07,  ".04 
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Tension  Test. 
Mark  on  bar,  8 
Diameter,  ''.664. 
Sectional  area,  .25  square  inch. 
Bar  has  blow-hole  in  the  stem  '^04  diameter. 


Applied  loads. 


ToUL 


Per 


rMosre 
inoo. 


Elongation 
per  inch. 


Saooesaive 
elonntion 
perlnch. 


Permaaent 
set 


SaoceesiTO 

permanent 

set 


.  Bemarks. 


Potmds. 

250 

1,260 

2,600 

3,750 

6,000 

5,250 

5,600 

6,750 

8,000 

0,250 

0,500 

0,750 

7.000 

7,250 

7,500 

7,750 

8^000 

8,250 

8,500 

8»750 

9,000 

0,250 

0,500 

0^750 

10,000 

10,250 

10,500 

10,760 

11,000 

11,250 

11,500 

11,750 

UdOOO 

12,250 

12.600 

13,000 

13,500 

14,000 

14,600 

15,000 

15,600 

10.000 

10,600 

17,000 

17,600 

18.000 

18»600 

19,000 

19,600 

20,000 

20,600 

21,000 

21,010 


P<mnds. 
1,000 
6,000 
10,000 
16^000 
20^000 
21,000 
22,000 
28,000 
24,000 
25,000 
28.000 
27,000 
28,000 
20,000 
80,000 
81,000 
32,000 
83,000 
84,000 
35,000 
88,000 
87,000 
88,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
48,000 
47,000 
48,000 
49,000 
60,000 
52,000 
64,000 
58,000 
68,000 
80,000 
82,000 
04,000 
88.000 
88,000 
70,000 
72,000 
74,000 
78,000 
78.000 
80,000 
82,000 
84,000 
84,040 


JncA. 
0. 

.000088 
.000250 


.000550 
.000587 
.000000 
.000633 
.000650 
.000688 
.000700 
.000750 
.000800 


.000850 


.000950 


.001017 
.001033 
.001087 
.001117 
.001150 
.001183 
.001533 
.002050 
.002633 
.002967 


.004017 

.004467 

.004783 

.0058 

.0007 

.0083 

.0092 

.0117 

.0125 

.0133 

.0150 

.0107 

.0183 

.0200 

.0217 

.0250 

.0283 

.0300 

.0333 

.0387 

.0400 

.0450 

.0500 


0. 

.000088 
.000167 
.000133 
.000187 
.000017 
.000038 
.000033 
.000017 
.000033 
.000017 
.000050 
.000050 
« 000033 
.000017 
.000033 
.000067 
.000083 
.000034 
.000016 
.000034 
.000050 
.000038 
.000033 
.000350 
.  000517 
.000583 
. 000334 
.000566 
.000484 
.000450 
.000316 
.001017 
.0009 
.0018 
.0009 
.0026 
.0008 
.0008 
.0017 
.0017   . 
.0018 
.0017 
.0017 
.0033 
.0038 
.0017 
.0033 
.0034 
.0038 
.0050 
.0050 


Inch, 
0. 
0. 
0. 
0. 
0. 


Inch. 


Initial  load. 


.000017 


.000017 


.000388 


.000386 


.002583 


.002150 


ElasUo  limit 


Micrometer  removed. 


Ultimate  strength. 


Omeral  mmnutry, 

Tensfle  strength  per  sqaare  inch  of  original  section pounds.. 

Elastic  limit  per  sanare  inch  of  orlginalsection do. 


Elongation  per  incli  after  mptnre inch 

Elongation  per  inch  nnder  strain  at  elastic  limit do  . 

Redaction  In  diameter  at  point  of  mptare f. do. . 

Redaction  in  area  after  rapture,  percentam  of  original  section  

Position  of  mptare '^80  from  neck,  and  ".80  from '^04  blow-hole 

Character  of  broken  surface granular 

"•  •   1  of  inch  sections ".03.  ".08.  ".04.  ".08".06.  (".08  fhictured  sections) 


84,040 

89,000 

0.05 

.001183 

.024 

8.4 
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Mark  on  bar,  9 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 


TESTS   OF   IRON   AND   STEEL. 

No.  365. 

Tenmn  Test. 


AppUed  loads. 

per Inch. 

Snoceeaiye 
elongation 
per  inch. 

Permanent 
■eL 

Saoceaeive 

permanent 

set. 

Bemttka. 

Total. 

Per  square 
inch.    . 

POttfUff. 

250 

1,250 

2,500 

3.750 

6.000 

5,250 

5,500 

6,750 

6,000 

6. 250 

6,500 

6,750 

7,000 

7,250 

7,500 

7, 700 

8,000 

8,250 

8,500 

8.750 

9,000 

9.260 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11.000 

11.230 

11,500 

11.750 

12,000 

12, 250 

12,500 

13,000 

13,500 

14.000 

14,500 

15,  000 

15,600 

16,000 

16.500 

17, 000 

17.500 

le.ooo 

18,600 
19,000 
19,500 
20,000 
20.500 
21,000 
21.600 
21,930 
20,800 

PoufidM. 
1,000 

•      6.000 
10  000 
15,000 
20,000 
21, 000 
22,000 
23,000 
24,000 
26,000 
26.000 
27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
83,000 
84,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42, 000 
48. 000 
44,000 
45,000 
46, 000 
47,000 
48,000 
49, 000 
50,000 
52, 000 
54,000 
56, 000 
58.  000 
60,000 
62, 000 
64.000 
60,000 
68,000 
70, 000 
72,000 
74, 000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
87.720 

Inch, 
0. 

.000067 
.000217 
.000367 
.000550 
.000567 
.000600 
.000633 
.000667 
.  000700 
.000733 
.000783 
.  000817 
.000850 
.  000917 
.000967 
.001000 
.  001033 
.001083 
.001133 
.001183 
.001267 
.001360 
.001550 
.003500 
.003817 
.004467 
.005133 
.005700 
.006300 
.007050 

. oo; «00 

.008467 

.009200 

. 010050 

. 011650 

. 013300 

.015383 

.017033 

.019000 

.  0217 

.0233 

.0250 

.0283 

.0325 

.O^M) 

.0383 

.04:i3 

.0467 

.0550 

.06:i3 

.0717 

.0883 

.1133 

Inch. 
0. 

.000067 
.000160 
.000150 
.000188 
.000017 
.000033 
.000033 
.000034 
.000033 
.000033 
.000050 
.000034 
.  000033 
.000067 
.000050 
.000038 
.000033 
.000050 
.000060 
.000050 
. 000084 
.000083 
.000200 
.001960 
.000817 
.000660 
;  000066 
.000667 
.000600 
.000750 
.000660 
.000767 
.  000783 
.  000860 
.001600 
.001650 
.0020H8 
.001650 
.001967 
.0027 
.0016 
.0017 
.0033 
.0042 
.0026 
.0033 
.0050 
.0034 
.0083 
.0083 
.0084 
.0166 
.0250 

Inch, 
0. 
0. 
0. 
0. 
0. 

■ 

JfMA. 

0. 

Initial  iMd. 

Elaatlo  limit 

Mleromet«rx«moTed. 

Ultimate  ttrengtn. 
Load  at  time  of  raptan. 



0. 

.000038 

.000033 

.000117 

.000084 

.002217 

.002100 

.004783 

.002506 

.ooa$ii7 

.003434 

....^.« 

General  summary, 

TenaUe RCrength  por  sqaare  inch  of  original  section ponnds..      87,720 

Elasticlimit  per  square  inch  of  original  section do.-..      86,000 

Elongation  per  inch  after  rupture inch..      0.1117 

Elungation  per  inch  under  sti-uin  at  elastic  limit ^ do 00U83 

licductionin  diameter  ai  point  of  rupture  ...^ do 054 

Keduction  in  area  after  rupture,  per  centum  of  original  section 18. 8 

i'ositionof  rupture ".50  from  middle  of  stem 

0 liarac'ter  of  broken  surface gran ular  70  per  cent.,  d  all  spongy  spot  at  circumference  80  per  oent. 

SlongatioD  of  inch  soctiops ,. ".09,  ".OD,  ".1 1  r".14  fractured  section),  ''.18,  .'Ol 
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No.  366. 
Tension  Test. 


Mark  on  bar,  10 
Diameter,  ".564. 
Sectional  area,  .25  sqaare  inch. 


AppUed  loads. 


Total 


JPo«n<f«. 

250 

1.200 

2,600 

8,750 

6^000 

6^250 

6,600 

5.760 

8,000 

6,250 

6,T4)0 

6,750 

7,000 

7,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

0,000 

0,250 

0,500 

0,750 

10,000 

10,250 

10,500 

10.750 

11,000 

11,250 

11,500 

11,750 

12,000 

12.250 

12,500 

13.000 

13,500 

14,000 

14.500 

15,000 

l.%600 

16.000 

16,600 

17,000 

17,500 

18,000 

18.500 

10,000 

10,500 

20.000 

20,500 

21,000 

21,500 

22,000 

22,200 

21.000 


PoraqiUKre 
inobu 


Potindt. 
1.000 
6,000 
10.000 
16.000 
20,  COO 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
80,000 
81.000 
82.000 
83,000 
84.000 
85,000 
86.000 
87.000 
38,000 
80.000 
40,000 
41,000 
.  42, 000 
43,000 
44.000 
45.000 
40.000 
47,000 
48.000 
40,000 
60,000 
6<!,  000 
64.000 
66.000 
68,000 
60,000 
62,000 
64,000 
66.000 
68.000 
70,000 
72,000 
74.000 
76,000 
78,000 
80.000 
82,000 
84,000 
80,000 
88. 000 
88,800 


perlnoh. 


Inch, 
0. 

.000083 

.000267 

.000417 

.000583 

.000600 

.000633 

.000667 

.000700 

.000733 

.000783 

.000833 

.000807 

.000917 

.000967 

.001000 

.001050 

.0i)I083 

.001133 

.001167 

.  001233 

.  001283 

.001383 

.  001517 

.003217 

.003767 

.  004333 

.001783 

.005883 

.006200 

.000800 

.  007383 

.008300 

.008967 

.009700 

.011500 

.013267 

.  014533 

.010750 

.018967 

.0208 

.0225 

.0250 

.0267 

.0317 

.0350 

.0383 

.0417 

.0483 

.  0533 

.0600 

.0700 

.0833 

.1050 

.1283 


SoooeMiye 
eloneatloa 
perliioh. 


Inch. 

0. 

.000083 
.000184 
.000150 
.00«)100 
.000017 
.000033 
.000034 
.000033 
.000033 
.000050 
.000050 
.000034 
.000050 
.000050 
.000033 
.000050 
.000033 
.000050 
.000034 
.000066 
.000050 
.000100 
.000134 
.  001700 
.000550 
.000566 
.  000450 
.001100 

".000317 
.000000 
.000ri83 
.000017 
.000667 
.000733 
.001800^ 
.001707 
.001266 
.  002217 
.  002217 
.001833 
.0017 
.0025 
.0017 
.0050 
.0033 
.00:^3 
.0034 
.0006 
.0050 
.0067 
.0100 
.0133 
.  0217 
.0233 


Permaoent 


Inch, 


.000050 


.000100 


.001867 


Saocesaiye 

permanent 

set. 


Inch. 


.000050 


.000050 


.  001767 


.004£d3 


.007783 


.  002716 


.003200 


Remarka. 


Initial  load. 


Elastic  limit. 


Micrometer  removed. 


Ultimate  atreneth. 
Load  at  time  orraptare. 


General  summary. 

Tensile  BtreDgtb  per  square  inch  of  original  section pounds..    88,800 

Slastic limit  per  square  inch  of  origiual  section do....    37.000 

Blonfcation  per  inch  after  rupture inch..    0.  Tins 

Elongation  per  inch  under  strain  at  elastic  limit do  ...  .001283 

Kodnotiou  in  diametor  at  point  of  rupture do  ...        .  004 

Reduction  in  area  after  rupture,  per  centum  of  original  section 21.4 

Position  of  rupture l."30  from  mn-k 

Character  of  broken  surface granular,  50  per  cent ;  dnll,  sponjfT,  50  per  cent. 

Elongation  of  inch  sections ''.  09,  'Ml,  'M3,  'M4  (".  10  ft^actured  section). ''.  U 
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No.  367. 

Tension  Test 

Mark  on  bar,  11 

Diameter,  ^^564. 

Sectional  area,  .25  sqaare  inch. 

Several  small  holes  at  intervals  along  the  length  of  the  stem  were  in 
sight  when  the  bar  was  roughed  out.  They  all  turned  out,  except  one 
"i  diameter,  IJ'^  from  neck. 


Applied  loads. 


TotaL 


Persqtuure 


orsqn 
inon. 


Elongation 
per  inch. 


Sncceasive 
elonfcation 
per  inch. 


Permaaent 
set 


SacoeasiTO 

permanent 

set. 


Bemarks. 


P<nmdt. 

250 

1.250 

2,600 

8,750 

6,000 

5.250 

5.500 

6,750 

6,000 

0,250 

6,500 

6,750 

7,000 

7,250 

7.500 

7.760 

8,000 

8.250 

8,500 

8,760 

9,000 

9,250 

9.500 

9,750 

10,000 

10,250 

10,600 

10,750 

11,000 

11,250 

11.500 

11,750 

12.000 

12.250 

12,600 

13. 000 

13,500 

i;,ooo 

14,600 
15,000 
16,500 
16.000 
16,600 
17,000 
17,600 
18.000 
18.500 
19,000 
19,500 
19,620 


Poundt, 
1,000 
6,000 
10,000 
16,000 
20,000 
21, 000 
22.000 
23,000 
24,000 
26,000 
26,000 
27,000 
28,000 
20,000 
30,000 
81,000 
32,000 
33.000 
84,000 
85, 000 
36.000 
87,000 
38,000 
39,000 
40,000 
41,000 
42, 000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
62,000 
64,000 
66,000 
68,000 
60.000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
78,480 


Inch. 
0. 

.000083 
.000233 
.000400 
.000567 
.000583 
.000617 
.000650 
.000683 
.000700 
.000750 
.000783 
.000833 
.000850 
.000900 
.000950 
.001000 
.001033 
. 001083 
.001117 
.001133 
.001107 
.001217 
.  001283 
.001350 
.001683 
.002150 
.003833 
.004700 
.005300 
.005S)83 


.007033 

.007717 

.008633 

.009883 

.  011283 

.  012650 

.014183 

.016867 

.0183 

.0200 

.0225 

.0250 

.0267 

.0283 

.0317 

.0333 

.0367 


Inch. 
0. 

.000083 
.000150 
.000167 
.000107 
.  000016 
.000034 
.0000J3 
.  000033 
. 000017 
.  000050 
.000033 
.000050 
.000017 
.000050 
.000050 
.000050 
.  000033 
.000050 
. 000034 
.  000016 
.000034 
.000050 
.000066 
.000007 
.000333 
.000467 


.000867 

.000600 

.000683 

.  000300 

.000750 

.000684 

.001116 

.  001250 

.  €01400 

.  001367 

.  001488 

.002234 

.  001933 

.0017 

.0025 

.0025 

.0017 

.0016 

.0034 

.0016 

.0034 


Inch. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Initial  load. 


.  000017 


.000017 


.000033 


.000016 


.  000050 


.000017 


.000100 


.000050 


Elastio  limit. 


.  003717 


.003617 


. 006750 


.003033 


Micrometer  removed. 


Ultimate  strength. 


General  summary.  ' 

Tensile  Rtrength  per  square  inch  of  original  section ponnds..    78,480 

Elastic  limit  per  square  inch  of  original  section do 40.000 

Elongation  per  inch  after  ruptnre inch..      0.035 

Elongation  per  inch  under  sti-ain  at  elastio  limit do 001330 

Kednction  in  diameter  at  point  of  rupture do 024 

Jtednction  In  area  after  rupture,  per  centum  of  original  section &4 

Position  of  rupture r'.50  from  neck,  and  not  at  blow-hole 

Character  of  broken  surfiice granular 

Elongation  of  inch  sections ".03,  ''.03,  ".03,  ".04  (".5  fractured  section).  ".08 
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No.3«8. 

Tension  Test. 

Mark  on  bar,  12 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 

There  were,  two  amall  blow-holes  in  sight  when  the  stem  was  1" 
diameter;  both  tamed  oat  when  the  bar  was  tarned  down  to  ".6  diame- 
ter. 


Xlongation 
permcli. 

SucoessWe 
elongation 
per  inch. 

Permanent 
set. 

Sncoesaive 

permanent 

set. 

Bemarka. 

TotaL 

PerMoare 
inch. 

Pounds, 

250 

1,250 

2,600 

8.750 

5^000 

6,250 

6,500 

6,750 

6,000 

6,250 

6,600 

6,760 

7.000 

7;  250 

7.500 

7.750 

8,000 

8,250 

8,600 

8,750 

9.000 

0,250 

9,600 

9.750 

10,000 

10,260 

10,600 

10.750 

11,000 

11,250 

11,500 

11.760 

12,000 

12,250 

12,600 

18,000 

13,500 

14,000 

14.500 

15.000 

15,500 

16,000 

16,500 

17,000 

17,500 

18.000 

18,500 

19,000 

19,500 

20.000 

20,500 

21.000 

21,500 

Poundt. 
1,000 
•6,000 
10,000 
16.000 
20.000 
81,000 
22,000 
28,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32. 000 

ru.ooo 

8*.  000 
85,000 
36,000 
87,000 
88,000 
89,000 
40.000 
41,000 
42,000 
43,000 
44,000 
4,\000 
46.000 
47,000 
48,000 
49,000 
60.000 
62.000 
64,000 
50,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
70,000 
78,000 
80.000 
82.000 
84.000 
86,000 

Ineh. 
0. 

.000100 

.000267 

.000433 

.000600 

.000617 

.000633 

.000667 

.000683 

.000717 

.000767 

.000800 

.000833 

.000867 

.000917 

.000933 

.000983 

.001017 

.  OOIOSO 

.001083 

.  001100 

.001133 

.001183 

.001217 

.001267 

.001300 

.001367 

.001367 

.001433 

.001500 

.001700 

.002367 

.003667 

.004350 

.005000 

.006038 

.007133 

.008333 

.009700 

.  010883 

.012333 

.013833 

.015250 

.016667 

.018433 

.0217 

.0225 

.0250 

.0267 

.0283 

.0317 

.0338 

Inch. 
0. 

.000100 
.000167 
.000166 
.000107 
.000017 
.000016 
.000034 
.  000016 
.000034 
.000050 
.000033 
.000033 
.000034 
.000050 
.000016 
.000050 
.000034 
.000033 
.000033 

.  ooQon 

.000033 
.000050 
.000034 
.000050 
.000033 
.000067 
0. 

.000066 
.000067 
.000200 
.000667 
.001800 
.000083 
.000660 
.001033 
.001100 
.001200 
.001367 
.001183 
.001450 
.001500 
.001417 
.001417 
.001766 
.003267 
.0008 
.0026 
.0017 
.0016 
.00.34 
.0016 

Inch. 
0. 
0. 
0. 
0. 

.000017 

Inch, 

InitiAlload. 

Elaatio  limit. 

• 

Micrometer  remoTcd. 
Ultimate  strength. 

.000017 

.000033 

.000016 

.000060 

.000017 

.000050 

0. 

.000067 

.000017 

.000150 

.000088 

.003260 

.003100 

. 

General  eummary. 

Tensile  strength  per  square  inch  of  oritrlnal  section ponnds..    86,000 

Klastio  limit  per  sqaare  inch  of  original  section do....    43,000 

Elongation  per  inch  after  rnpt are inch..    0.0350 

Elongation  per  inch  under  strain  at  elastic  limit do 001867 

Redaction  in  diameter  at  point  of  mptaie do 014 

Reduction  in  area  after  rapture,  p«r  centum  of  original  section 5.0 

Position  ofruptare 2'MO  fromneck,  at  a  blow-hole  ".03  diameter  and  i"  dwp 

Character  of  broken  surface granular 

filongationof  inchsectiona ''.02,  ".03,  ".03  (".06  fractured  section),  ".03,  ".04 
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No.  369. 

Tension  TesU 
Mark  on  bar,  13 
Diameter,  ".564. 
Sectional  area,  .25  sqaare  inch. 

Two  blow-holes  were  in  sight  with  stem  1^'^  diameter;  both  turned 
out  when  stem  was  rednced  to  ".6  diameter. 


Applied  londs. 

EloDf^ation 
per  inch. 

Snoceaaire 
eloDf^ation 
perlneh. 

Permaoent 
aet. 

Sacoeaaire 

permanent 

aet. 

Bemaiks. 

TotaL 

Per  Bqnare 
Inoli. 

Paundg. 

250 

1,250 

2,600 

8,760 

6,000 

6,250 

5,500 

6,760 

6,000 

0,250 

6,600 

6.760 

7,000 

7,260 

7,500 

7.750 

8,000 

8,250 

8,500 

8.750 

9,000 

0,250 

9,500 

9,750 

10,000 

10,250 

10,600 

10,760 

11,000 

11,250 

11,600 

11,760 

12,000 

12,250 

12,500 

13,000 

13.600, 

14,000 

14,500 

15,000 

16»600 

16.000 

16,600 

17,000 

17,600 

18,000 

18,600 

19,000 

19,500 

20,000 

20.-600 

21.000 

20^600 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25.000 
26.000 
27,000 
28,000 

.  29.000 
80.000 
81.000 
82,000 
83.000 
84,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,00^ 
49,000 
60,000 
62,000 
64,000 
66,000 
53,000 
60,000 
62,000 
64,000 
66,006 
68.000 
70,000 
72,000 
74.000 
76,000 
78.000 
80.000 
82,000 
84,000 

IfUth. 

0. 

.006117 
.000283 
.000460 
.000600 
. 000617 
.000633 
.000667 
.000717 
.000750 
.000783 
.00081? 
.000850 
.0008«3 
.000017 
.000967 
.001000 
.001033 
.001083 
.001117 
.001133 
.  001167 
.001217 
.001233 
.001263 
.001800 
.001338 
.001388 
.001433 
.001483 
.001533 
.001550 
.001967 
.002633 
.004850 
.005233 
.006217 
.007488 
.008717 
.010050 
.011517 
.012838 
.014400 
.016000 
.017967 
.0217 
.0238 
.0250 
.0276 
.0292 
.0817 
.0867 

Inch. 

0. 

.000117 
.000166 
.000167 
.000150 
.000017 
.000016 
.000034 
.000050 
.000033 
.000033 
.0000:^ 
.000033 
.000033 
.000034 
.000050 
.000033 
.000033 
.000050 
.000034 
.000016 
.000034 
.000050 
.000016 
.000050 
.000017 
.000033 
,  .000050 
.000050 
.000050 
.000050 
.000017 
.000417 
.000666 
. 001717 
.000883 
.000984 
.001260 
.001234 
.001338 
.001467 
.001316 
.001567 
.001600 
.001967 
.003738 
.0016 
.0017 
.0025 
.0017 
.0025 
.0050 

Inoh. 

a 

0. 

.000017 
.000017 
.000038 

Ineh, 
0. 

*"*."oo6oi7" 

0. 
.000016 

Initial  loud. 

Blastio  limit 

lOorometer  nmored. 

Ultimate  atranKth. 
Load  »t  time  of  rnptnra. 

.000050 

.000017 

.000050 

0. 

.000067 

.000017 

.000083 

.000016 

.000117 

.000084 

.002688 

.002466 

General  summary. 


Tenaile  atranigth  per  aqnare  iooh  of  original  aection ponnda. 

Elaatlo  limit  per  aqnare  laoli  of  original  section ^ do.. 

Blengation  i>er  inch  after  rupture )no^ 


84,000 
48.000 
0.0850 
001S60 
024 
8.4 


Elongation  per  inch  under  utraln  at  elaatio  limit ...V,.'. do 

Bedaotion  in  diameter  at  point  of  rupture do..-. 

Bednotion  in  area  after  rupture,  per  centum  of  original  aeotion ...'.'.'. ""."'.."... .'.'.'.  ^  ^ 

Poaitlon  of  rupture ".85fh>mneek 

Characfer  of  broken  Burface.  Rranular,  80  pw  cent ;  dull  spot  at  circumference,  20  per  cent.   A  num- 
ber of  cryetaU  with  very  bright  faoeU  are  conUined  in  thin  dull  epot.. 
Stongauon  of  inch  aeotiona w.03,  ".08,  ".08,  ".08  ".03  (".06  fractnred  aectlon) 
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No.  370. 


Tension  Te9t. 
Hark  on  bar,  14 
Diameter,  ''.664. 
Sectional  area^  .25  square  inch. 


Applied  load*. 

^fijr 

SnoeessiTe 
eloogatlon 
perlnoh. 

PennaDent 

aet 

Snooeaalye 

pennacent 

set. 

Bemarks. 

Totel. 

Penqnara 
inoh. 

Pouna$, 
250 
1,250 
{500 
8,750 
6,000 
6,850 
6.500 
5,750 
6^000 
6.250 
6,500 
6,750 
7.000 
7,250 
7,500 
7.750 
8,000 
8.250 
8,500 
8,750 
9,000 
9250 
9.376 
9,500 

Poufub. 
1,000 
6;  000 
10,000 
15^000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
80,000 
81,000 
82.000 
83.000 
84,000 
85,000 
86; 000 
87,000 
87,500 
88.000 

IfUSh. 

0. 
.000067 

.000217 

.000367 

.000500 

.000550 

.000600 

.000617 

.000638 

.000683 

.000717 

.000750 

.000783 

.000838 

.000867 

.000938 

.000967 

.001000 

.001050 

.  001100 

.001138 

.001188 

.001200 

.001300 

.004888 

.006767 

.008060 

.008550 

.009450 

.000967 

.011250 

.012088 

.012838 

.018800 

.014867 

.015533 

.017000 

.018850 

.021488 

.023750 

.027217 

.029817 

.0838 

.0388 

.0438 

.0467 

.0650 

.0600 

.0700 

.0600 

.0983 

.1288 

.1507 

Jneh, 
0. 

.000067 
.000150 
.000150 
.000133 
.000050 
.000050 
.000017 
. 000016 
.  000060 
.000034 
.000033 
.000033 
.0000.>0 
.000034 
.000066 
.000034 
.000033 
.000050 
.000050 
.000083 
.000050 
.000017 
.000100 
.003088 
.002384 
.001288 
.000500 
.000900 
.000517 
.001283 
.000788 
.000800 
.000967 
.0A1067 
.000666 
.001467 
.001850 
.002638 
.002267 
.003467 
.002600 
.003488 
.0050 
.0050 
.0034 
.0088 
.0050 
.0100 
.0100 
.0188 
.0300 
.0284 

IfUh. 

0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 

ElaaticUmit. 

Miorometer  remoyed. 

intimate  atrengtb. 
Load  at  time  of  rapture. 

0. 

.000017 

.000017 

.000050 

.000038 

9,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11.500 
.  11.750 
12,000 
12,250 
12,500 
18,000 
18,500 
14,000 
14,600 
16,000 
15,500 
16,000 
16,500 
17,000 
17.500 
18,000 
18,500 
19.000 
19,500 
20.000 
20.120 
191800 

89,000 
40.000 
41,000 
42.000 
48,000 
44^000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
66,000 
68.000 
60.000 
62,000 
64,000 
66,000 
68.000 
70,000 
72.000 
74,000 
76,000 
78,000 
80.000 
80.480 

.006567 

.006517 

.010360 

.008788 

.014967 

.004617 

"•• 

Crweral  summary. 


Tendle  strength  per  aqnare  inch  of  orifrlnal 'section ponnds.. 

inastlc  limit  per  square  inch  of  original  section do 

Elongation  per  inch  after  rupture incb.- 

Blongation  per  inch  under  strain  at  elastic  limit do  ... 

Itednction  in  diameter  at  point  of  ruprare do 

Bednotion  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture ".80ftom  neck,  taking  an  oblique  course  acroM  bar 

Character  of  broken  snrfiMe dull,  smoky 

Elongation  of  inch  seetiona ".12,  'M2,  'M5,  ".18,  ".26  (".28  fWustared  section) 


80,480 

87,500 

0.18 

.001200 

.094 

1.6 
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tEStS   OF  IliON  ANb  8t££L. 

No.  371. 

TenHanTest. 


Mark  on  bar,  15 
Diameter,  ^^564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 

Blonffation 
periDOh. 

SaocessWe 
elongation 
permch. 

Permanent 

Sncoeesive 

pennanent 

let. 

BenMrin. 

Total. 

PersqnAre 
inch. 

Poundt, 
250 
1,250 
2,500 
8,750 
5.000 
5,250 
5.500 
5,750 
6,000 
6,250 
6.500 
6,750 
7,000 
7,250 
7.500 
7,750 
8.000 
8,250 
8,500 
8,750 
9,000 
9,250 
9.500 
9,750   • 
10.000  . 
10,250 
10.500 
10, 750 
11,000 
11,250 
11,500 
11,750 
12,000 
12, 250 
12,500 
13,000 
13,500 
14,000 
14.500 
15,000 
15.500 
16,000 
16.500 
17,000 
17.500 
18,000 
18,500 
19,000 
19,600 
20,000 
20,450 
16,000 

Poundg, 
1,000 
5,000 
10.000 
15,000 
20.000 
21,000 
22,000 
28,000 
24.000 
25,000 
26.000 
27,000 
28.000 
29,000 
30.000 
31,000 
d?,000 
33,000 
34. 000 
35.000 
36,000 
37,000 

:»,ooo 

89,000 
40.000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48.000 
49.000 
50,000 
52,000 
64.000 
56,000 
5P,000 
60,000 
62,000 
64,000 
66.000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
81,800 

Inch. 

0. 

.000100 
.000217 
.000367 
.000533 
.000567 
.000600 
.000638 
.000667 
.000683 
.000733 
.000767 
.000800 
.000a33 
.000867 
.000933 
.000983 
.001017 
.  001067 
.001100 
.001133 
.  001167 
.  001233 
.003450 
.006883 
.007333 
.008050 
.008700 
.009367 
.010133 
.010833 
.011500 
012700 
.  013633 
.  014733 
.010633 
.018050 
.020417 
.022850 
.025000 
.028667 
.030833 
.0342 
.0387 

-.0417 
.0467 
.0567 
.0633 
.0783 
.0833 

Inch, 
0. 

.000100 
.000117 
.000150 
.000166 
.000034 
.000033 
.000033 
.000034 
.000016 
.000050 
.000034 
.000033 
.000033 
.000034 
.000066 
.000050 
.000034 
.000050 
.000033 
.000033 
.000034 
.000066 
.002217 
.003433 
.000450 
.000717 
.000650 
.000667 
.000766 
.000700 
.000667 
.001200 
.000933 
.001100 
.001900 
.  001417 
.002360 
.002433 
.002150 
.003667 
.002166 
.003367 
.0025 
.0050 
.0050 
.0100 
.0066 
.0100 
.0100 

Inch, 
0. 
0. 
0. 
0. 

a 

Inch. 
0. 

Initial  kwd. 
Elaatlo  limits 

TJltlinata  etrenfftli. 
Load  at  time  of  nipt  am 

0. 

.000017 

.000017 

.000088 

.000016 

.005450 

.005417 

.008467 

.008017 

.012717 

.001250 

"*"" 1 

I 

General  swrnmarg. 


\ 


Tensile  Btreofsth  per  square  inch  of  oriidnal  section % , pounds..      81,flOf 

.  Elssticlimit  per  sqaare  inch  uf  original  section do....      88^000 

Elongation  per  incb  after  mptnre    inoli..      0.0963 

Elon^zation  per  ioch  nmler  strain  at  olaatio  limit do 0012SS 

Reduction  in  diamotnr  at  point  of  rapture    do 054 

Roduc t  inn  i  n  nrea  after  rapture,  per  centum  of  original  section 18  3 

Position  of  rupture ".70  fkmn  ueok 

Cbaractor  of  broken  surface,  }n*ftnular,  60  per  cent ;  dull  sponfry,  40  per  cent.    Tbe  bar  began  to  frac 

tuie  at  one  side,  gKulually  tearing  apart.    The  part  fracturing  first  presents  a  dull  spongy  appear^ 

anco.    An  obliquo  crack  opened  i"  from  the  point  of  rupture. 
Elongation  of  inch  sections ".10,  ".09,  ".09,  'MO,  ".08  ('MS  fractured  saotlon) 


Mark  on  bar,  16 
Diameter,  ''.564. 
Sectional  area,  J25  sqaare  inch. 
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S]oiiK»tioii 
per  inch. 

Saocewive 
elongation 
per  inch. 

Permanent 
aet 

Sncoeeslve 

peimanent 

net. 

Remarks. 

ToteL 

Persgoare 

Poumdi, 

260 

1,250 

2,600 

8,760 

5,000 

6,260 

6,500 

6,750 

6.000 

6,250 

6,500 

6.750 

7,000 

7,250 

7,500 

7,750 

8,000 

8.250 

8.500 

8,750 

9,000 

0,250 

0.500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,600 

11.760 

12,000 

12,250 

12,500 

18,000 

18.500 

14,000 

14,600 

1,000 
5,000 
10,000 
16,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88.000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
62,000 
54,000 
66.000 
68,000 

"telooo 

'  64,000 
66,000 
68,000 
70.000 
72,000 
74.000 
76,000 
78,000 
79,840 

InOL 
0. 

.000100 
.000267 
.000417 
.000567 
.000617 
.000650 
.000683 
.000700 
.000738 
.000783 
.000817 
.000850 
.000883 
.000983 
.000967 
.001000 
.001033 
•  001088 
.001100 
.001138 
.001200 
.001207 
.001450 
.004500 
.000683 
.007217 
.008000 
.008583 
.009467 
.010333 
.010888 
.011800 
.    .012683 
.013667 
.015067 
.016988 
.018967 
.02llt7 

.025967 

.028838 

.0317 

.0350 

.0388 

.0417 

.0183 

.0550 

.0633 

.0717 

Inek. 
0. 

.000100 
.000167 
.000150 
.000150 
.000060 
.000033 
.000038 
.000017 
.  000033 
.000050 
.000a34 
.  000033 
.000033 
.000050 
.000034 
.000033 
.000033 
.000050 
.000017 
.000033 
.000067 
.000067 
.000183 
.003050 
.002183 
.000534 
.000783 
.000583 
.000884 
.000866 
.000550 
.000917 
.000833 
.001034 
.001400 
.001916 
.001984 
.002200 
.002166 
.002634 
.002866 
.002867 
.0033 
.0033 
.0034 
.0066 
.0067 
.0083 
.0084 

Inch. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

• 

Elastic  limit 

Micrometer  removed. 

Ultimate  strength. 
Load  at  time  oxraptare. 

.000038 

.000038 

.000033 

0. 

.000050 

.000017 

.003233 

.003188 

.007800 

.004567 

.011700 

.003900 

15,000 

1    16,500 

16,000 
16,500 
17,000 
17,500 
18,000 
18,600 
19,000 
10^600 
19,900 
19,600 

General  eummary, 
TensQettnoKUi  per  aqpiarelnob  of  original  section ponnds.. 


Blastio  limit  per  Miiare  inch  of  origimff  section '.do 

Blongation  per  indi  after  mptnre 


inch.. 


79,840 
86.000 
0.0683 


IBlongatioii  per  inch  mder  strain  at  elastio  limit do 001138 

Seduction  in  diameter  at  point  of  mptnre do 034 

Bednptien  in  ana  alter  rnptore,  per  centnm  of  original  section 11.2 

Position  of  nrotnre ^ ".75  from  middle  of  stem 

Unuaoter  of  inokeo  •nrfko&  graunlar,  radiating  ftom  a  dull  spot  at  the  olroomference  where  the 
.fraotnrebecaii.   I^aeiue  began  at  one  side. 

loflnehaeetloiie «05.  ".06,  ".07  (".08  fraotaied  section),  ".07,  ".08 
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tEStS   OP  IRON   ANb  StEfiL. 
No.  371. 


Tension  Te9t. 
Mark  on  bar,  15 
Diameter,  ^^564. 
Sectional  area,  .25  sqaare  inch. 


Applied  loada. 

perinoh. 

SnooesaWe 
elongation 
perinch. 

Permanent 
aet 

SaooeaalTe 

permanent 

aet. 

Bemarka. 

Total. 

Per  square 
inch. 

Pottndt. 

250 

1,250 

2,600 

3,750 

6.000 

6,250 

5.500 

5,750 

6,000 

6,250 

6,500 

6,750 

7,000 

7,250 

7.500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750   • 

10.000  . 

10,250 

10,500 

10, 750 

11,000 

11.250 

11,500 

11,750 

12,000 

12, 250 

12,500 

13,000 

18, 500 

14.000 

14.500 

15,000 

16.500 

16,000 

16,500 

17,000 

17,600 

18,000 

18,500 

19,000 

19.500 

20,000 

20,450 

16,000 

Poundt. 
1,000 
5,000 
10.000 
15,000 
20,000 
21,000 
22,000 
23,000  , 
24.000 
25,000 
26.000 
27,000 
28.000 
29.000 
80,000 
31,000 
32,000 
33.000 
34. 000 
85,000 
36.000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
52,000 
64,000 
56,000 
5P,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70, 000 
72,000 
74,000 
76,000 
78,000 
80,000 
81,800 

Inch. 

0. 

.000100 
.000217 
.000367 
.000533 
.000567 
.000600 
.000633 
.000667 
.000683 
.000733 
. 000767 
.000800 
.000833 
.000867 
.000933 
.000983 
.  001017 
.001067 
.001100 
.001133 
.001167 
.  001233 
.003450 
.006883 
.007333 
.008050 
.008700 
.009367 
. 010133 
.010838 
.011500 
012700 
.  013633 
.  014733 
.016633 
.018050 
.020417 
.022850 
.025000 
.028667 
.030833 
.0342 
.0367 

-.0417 
.0467 
.0567 
.0633 
.0733 
.0838 

Inch. 
0. 

.000100 
.000117 
.000150 
.000166 
.000034 
.000033 
.000033 
.000034 
.000016 
.000050 
.000084 
.000033 
.000033 
.000034 
.000066 
.000050 
.000034 
.000050 
.000033 
.000033 
.000034 
.000066 
.002217 
.003433 
.000450 
.000717 
.000660 
.000667 
.000706 
.000700 
.000667 
.001200 
.000933 
.001100 
.001900 
.001417 
.002360 
.002433 
.  002150 
.003667 
.002166 
.003367 
.0025 
.0050 
.0050 
.0100 
.0066 
.0100 
.0100 

Inch. 
0. 
0. 
0. 
0. 

a 

Inch. 
0. 

Initialload. 
ElaatloUmll. 

Ultimata  atreDcili. 
Load  at  time  of  mptarei 

0. 

.000017 

.000017 

.000038 

.000016 

.006450 

.005417 

.008467 

.008017 

.012717 

.004260 

1 

Qtneral  summary,  \ 

Tennile  strongtb  per  square  inch  of  oriidnal  section % , ponnda..      81,809 

Elasticliniit  per  square  inch  of  original  section do....      88^000 

Elon^ntion  per  Inch  after  mptare inch..      0.0968 

Elongation  perinch  nnder  strain  at  elastic  limit do 0012S8 

ReductioD  in  diameter  at  point  of  rnptnre    do 054 

Reduction  in  nr«a  after  rnpture,  per  centum  of  original  aeetion 18  3 

Position  of  rupture ".70fh>mneck 

Character  of  broken  surface,  granular,  60  per  cent ;  dull  spongy,  40  per  cent.    The  bar  began  to  frac 
tut  e  at  one  side,  gwulually  tearing  apart.    The  part  fracturing  first  presents  a  dull  spongy  appear- 
ance.   An  obliqui*  crack  opened  ^"  fi-ova  the  point  of  rupture. 
Elongation  of  inch  sections  ".10,  ".09,  ".09,  ",  10,  ".08  (".18  firaotnred 


Mark  on  bar,  16 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 


TESTS  OP  IRON  AND  STEEL. 

No.  372. 

Tef^Han  Test. 
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AppUedloAdft. 

VI  nvk  trm4Atwt 

elongation 
per  inch. 

Pennanent 
set. 

SacoeeaiTe 

peimauent 

set. 

Bomarks. 

ToteL 

Persoaaie 

per  inch. 

Poufidfc 
850 
1,250 
2:500 
8,750 
5,000 
6,250 
6,500 
6.750 
6,000 
6,250 
6,500 
6,750 
7,000 
7,250 
7,500 
7,750 
8,000 
8,250 
8,500 
8,750 
9,000 
9.250 
9.600 
9,750 
10,000 
10,250 
10,600 
10,750 
11.000 
11,250 
11,600 
11,750 
12,000 
12,250 
12,500 
18,000 
18.500 
14,000 
14.600 

Fwmdi. 
1,000 
6.000 
10,000 
16,000 
20,000 
21,000 
22^000 
28,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
60,000 
62,000 
54,000 
66.000 
68,000 
^.000 
%000 

'  64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
79,840 

Inch. 
0. 

.000100 
.000267 
.000417 
.000567 
.000617 
.000650 
.000683 
.000700 
.000788 
.000783 
.000817 
.000850 
.000883 
.000083 

•  000967 
.001000 
.001033 
.001063 
.001100 
.001133 
.001200 

•  001267 
.001450 
.004500 
.006683 
.007217 
.008000 
.008583 
.000467 
.010383 
.010888 
.011800 

.    .012688 
.013667 
.016067 
.016988 
.018967 
.0211C7 
.023333 
.025967 
.028838 
.0317 
.0350 
.0388 
.0417 
.0183 
.0560 
.0638 
.0717 

Inch. 
0. 

.000100 

.000167 

.000150 

.000150 

.000050 

.000033 

.000033 

.000017 

.000033 

.000050 

.000034 

.000033 

.000033 

.000050 

.000034 

.000033 

.000033 

.000060 

.000017 

.000033 

.000067 

.000067 

.000183 

.003050 

.002188 

.000534 

.000783 

.000583 

.000884 

.000866 

.000550 

.000017 

.000833 

.001084 

.001400 

.001916 

.001984 

.002200 

.002166 

.002634 

.002866 

.002867 

.0033 

.0033 

.0034 

.0066 

.0067 

.0083 

.0084 

Inch, 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 

• 

Elastic  limit. 

.000038 

.000033 

.000033 

0. 

.000050 

.000017 

.003233 

.003183 

.007800 

.004567 

.  011700 

.003900 

,    15,000 

MicTomoter  remoTed. 

intimate  strength. 
Load  at  time  of  raptnre. 

1    15.600 

16,000 
16,600 
17,000 
17,500 
18,000 
18,600 
19,000 
19^500 
19,960 
19,600 

Generalsummarg, 

^taiAejrtienKfli  per  iqiianlndh  of  original  section poonds..     70,840 

Xlaatioliinit  per  Miiare  inch  of  original  section do...     86,000 

Blongation  per  iDoh  after  roptore... inch..     0.0683 

Xlongstloo  per  ineh  mider  strain  at  elastio  limit do 001138 

Seduction  in  diameter  at  pobit  of  niptnre do 034 

Bednption  inane  alter  mptoxe,  per  centnm  of  original  section 11.2 

Position  of  nrotiue «- ".75  from  middle  of  stem 

UnnaoUr  of  bnikeo  •nrfko&  graonlar,  radiating  from  a  dnll  spot  at  the  otrcomference  where  the 

fraotnre  becan.   Fraetare  began  at  one  side. 
Bhmgatioiiorinehaeottone ".05,  ".06,  ".07  (".08  ftactured  section),  ".07,  ".08 
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Mark  on  bar,  17 
Diameter,  ''.664. 
Sectional  area,,  .25  sqaare  inch. 


TESTS  OP  IRON  AND  STEEL. 

No.  373. 

TenHanTegt. 


Applied  loadB. 

Elonsation 
per  inch. 

Sacoesflive 
eloniratlon 
per  inch. 

Permanent 
set. 

SacoeiaiTe 
set. 

Bemarka. 

Total. 

Per  sqnare 
iDck. 

Pounds. 
250 
1,250 
2.600 
8,750 
6,000 
6,250 
.   6.600 
6,750 
6.000 
6,250 
6,600 
6,750 
7,000 
7,250 
7,500 
7,750 
8.000 
8,250 
8,500 
8,750 
9,000 
9,250 
9,600 
9,750 
10,000 
10,250 
10,600 
10. 750 
11,000 
11,260 
1 1, 500 
11,750 
12,000 
12, 250 
12,500 
13.000 
13.500 
14,000 
14.600 
15,  000 
15,500 
15,920 

Pounds. 
1.000 

10,000 
15,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
80,000 
81,  OOO 
82,000 
83. 000 
84. 000 
85.000 
86,000 
37,000 
88.000 
80,000 
40, 000 
41,000 
42.000 
43,000 
44,000 
45.  000 
46,000 
47,000 
4(),  000 
49.  (lOO 
50,000 
62.000 
54.000 
66.000 
58,000 
60,000 
02, 000 
63,680 

Inch. 
0. 

.000117 
. 000317 
.000483 
.000050 
.  000667 
.000717 
.000767 
.000800 
.000833 
.000867 
.000900 
.000933 
.000967 
.001000 
.  001060 
.001100 
.  001117 
.001167 
.001200 
.  001250 
.001288 
.001333 
.001383 
.002200 
.003017 
.004783 
.  005817 
.  006483 
.007083 
.007760 
.008233 
.  009583 
.009888 
.010660 
.011867 
.013800 
.0l5ni7 
.0n083 
.019300 
.020967 

Inch. 
0. 

.000117 
.000200 
.000166 
.000167 
.000017 
.000050 
.  000050 
.  000038 
.000033 
.000034 
.000033 
.000033 
. 000034 
.  000038 
.000050 
.000050 
.  000017 
.000050 
.000033 
.000050 
.  000033 
.000050 
.  000050 
.000817 
.  001717 
.000666 
.000534 
.001166 
.000600 
.  000667 
.000483 
.001350 
.000300 
.000607 
.001317 
.001933 
.002117 
.00ir66 
.002217 
.001667 

Inch, 
0. 

.000038 
.000033 
.000050 
.000050 

Inch. 
0. 

.000033 
0. 

.000017 
0. 

Initlalload. 

Elastio  limit 
mtimatestrengtli. 

.000083 

.000038 

.000100 

.000100 

.000117 

.000017 

.000950 

.000888 

.006460 

.004500 

' 

.008600 

.008150 

j 

General  summary, 

Speciflo  gravity 7.8519 

Hardness 17.35 

Tensilo  strength  per  sqaare  inch  of  original  section ponnds..      63,680 

Elastic  Umit  per  sqnaro  inch  of  original  section do...      89,000 

Elongiitiou  per  inch  after  mptnre inch..      0.0217 

ElouiTttlion  per  inch  ander  strain  at  elastic  limit do...    .001383 

Ke<luctionifa  diameter  at  point  of  rupture do...         .004 

Reduction  in  areaafterrupture,  per  centum  of  original  section 1.5 

Position  of  rupture at  the  neck 

Character  of  broken  surface granular 

BlongaUon  of  inch  sections ".08,  ".02,  ".02.  ".02,  ^.02,  ".08 


TESTS   OP  IRON  AND   STEEL. 
So.  374. 
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Mark  on  bar,  18 

Diameter,  ".664. 

Sectional  area,  .25  sqnare  inch. 


Tension  Test. 


Eloogatloii 
per  inch. 

Snoceeaive 
elongation 
per  inch. 

Pormanent 
set. 

SnceemlTe 

l>ermaDejit 

aet. 

• 
Ilemarks. 

Total. 

Per  square 
Inch. 

Poundi. 

250 

1,250 

2,500 

8,750 

6,000 

5,250 

5,600 

6,760 

6,006 

6,250 

6,500 

6,750 

7,000 

7,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8.750 

0,000 

0,250 

0.500 

0.750 

10,000 

10,250 

10,500 

10,750 

11,000 

11.250 

11,600 

11,750 

12,000 

12,250 

12,500 

18,000 

18,600 

14,000 

14,500 

15,000 

15.500 

16,000 

16,500 

17,000 

17.500 

18.000 

18,500 

10.000 

10,500 

10,800 

Poundi. 
1,030 
6,000 
10.000 
15.000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,060 
28,000 
20,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86.000 
87,000 
88,000 
80,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
62.000 
54,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
70,200 

IndL 
0. 

.000117 
.000288 
.000438 
.000588 
.000600 
.600638 
.000667 
.00P700 
.000738 
.000800 
.000833 
.000867 
.000883 
.000033 
.000067 
.001017 
.001050 
.001100 
.001133 
.001150 
.00^217 
.  001388 
.002383 
.003487 
.004300 
.005300 
.006250 
.007133 
,007550 
.008188 
. 00^067 
.000{^33 
.010633 
.011483 
.012833 
.  014500 
.016033 
.  018367 
.  020317 
.0233 
.  0258 
.0300 
.0317 
.0342 
.0383 
.0417 
.0450 
.0538 

Inch. 
0. 

.000117 
.000166 
.000150 
.OOOlSO 
.000017 
.000033 
.000034 
.000033 
.000033 
.000067 
.000033 
000034 

Jneh. 

0. 

0. 

0. 

.000017 
.000017 

Jneh. 
0. 

Initial  load. 

.000017 
0. 

.000050 

.000033 

. 000016 

.000050 
.000034 
.000050 
.000033 
.  000050 
.000033 
.000017 
. 000067 
. 000066 
.001000 

.000067 

.ooooi? 

Elaatio  limit 

. 030100 

.000033 

.  001084 
.0OU833 
,001(K>0 
OOOO'iO 

.002133 

.002033 

.  000883 
.000417 
. 00C033 
. 000784 
.  000806 
.  000800 
.  000850 
.001350 
.001667 
.001533 
.002334 
.001050 

'"V665067" 

.003834 

.000633 

.003566 

Micrometer  removed. 

.002083 
.0025 
.0042 
.0017 



.0025 
.0041 
.0034 
.0033 
.0083 

• 

Snapping  aonnds. 
Ultimate  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  Boction pounds..      70,200 

Elastic  limit  per  aq  uaro  inch  of  originaJsection do 36, 000 

Elongation  per  inch  after  rupture inch..      0.0517 

Elongation  per  inch  nnder  strain  at  elastic  limit : do OOllSO 

Kednction  in  diameter  at  point  of  rupture .* not  obtained 

Reduction  in  area  after  rupture,  per  centum  of  original  section not  obtained 

Position  of  rupture : at  the  neck 

Character  of  broken  surface granular 

Elongation  of  inch  sections ".04,  ".06,  ".06,  ".06,  ".04  ('^06  fhictured  section) 
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TESTS   OF'IBON   AND   STEEL. 


No.  401. 


Compression  Test. 

Mark  on  bar,  19 

Length,  8''.738. 

Diameter,  1M29. 

Sectional  area,  1  sqaare  inch. 

There  w^re  two  blow-holes  in  sight  when  the  bar  was  If  diameter, 
one  ''.20x'M0,  2^"  from  end  nearly  turned  outj  one  'MOx'MO  did  not 
turn  out  when  bar  was  brought  to  finished  size.  Numerous  small  pin- 
holes in  sight. 


Applied  loads. 

Compres- 
sion por 
inch. 

Successive 

oompres> 

sioD  per 

inch. 

Permanent 
set. 

SucoessiTe 

permanent 

set. 

Bemarki. 

Total. 

Per  square 
inch. 

Pounda. 
500 
5,000 
10, 000 
15,000 
20, 000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31.000 
32,000 

a3,ooo 

34, 000 
35,000 
36, 000 
37,000 
38,  000 
39, 000 

40, 000 

41,000 
42,000 
43, 000 
44. 000 
45, 000 
46.000 
47, 000 
48,000 
49, 000 
50.000 
67,400 
60,000 

Pounds. 
500 
5,000 
10, 000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 
26, 000 
27,000 
28, 000 
29,000 
30,000 
81,000 
32,000 
33.000 
84,000 
35,000 
86,000 
37. 000 
38.000 
39,000 

40, 000  J 

41,000 
42.000 
43.000 
44.000 
45, 000 
46,000 
47,000 
48,000 
49.000 
50,000 
67,400 

Inch. 
0. 

.000100 
. U00J50 
.000417 
.000600 
.000617 
.000667 
.000717 
.000767 
. 000800 
. 000833 
.  000867 
. 000900 
. 000933 
. 000967 
.  000983 
.001033 
.001067 
.001100 
.001133 
.001183 
.001217 
.  001250 
.001283 
.  0(a367 
.  001500 
. 005833 
. 007000 
.007917 
.008417 
.00H917 
.009467 
.010100 
.010607 
.011333 
.012067 

Inch, 
0. 

.000100 
.000150 
.  000167 
.000183 
.  «)0017 
.000050 
.  0000,50 
.0000.-)0 
.  000033 
.  000033 
.000034 
.  000033 
.000033 
. 000034 
.000016 
.000050 
. 000034 
. 000033 
.000033 
. 000050 
.  000034 
.  000033 
.000033 
.000084 
.002133 
.002333 
.001167 
. 000017 
. 000500 
.000500 
. 000550 
.  000G33 
.000S67 
.000666 
.000734 

Inch, 
0. 
0. 
0. 
0. 

.000017 

Jneh. 
0. 

Initial  load 

Elastio  limit. 
Bapid  deflection. 

Ultimaiestronfrth. 
Load  sustained  when  test 
was  discontinued. 

.000017 

.000033 

.000016 

.000050 

.000017 

.000067 

.000017 

.000083 

.000016 

.010167 

.010084 

General  nummary, 

Elasticlirait  per  square  inch  of  original  section pounds..      89,000 

Compression  per  inch  under  stress  at  elastio  limit inch..  0.001283 

Ultimate  streiij^th  per  square  inch  of  original  section pounds. .      87, 400 

Manner  of  failure triple  flexure 

Middle  deflection  after  the  test ".46 


TESTS   OF   IBON  AND   STEEL. 
No.  402. 
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Oompre8sion  Test. 
Mark  on  bar,  20 
Length,  8''.742. 
Diameter,  rM29. 
Sectional  area,  1  sqnare  inch. 

Blow-hole  i"  X  i"  near  the  middle  of  bar;  also  one  ^"  diameter  near 
the  end. 


▲ppUedloada. 

Comprea- 

•ionper 

inoh. 

SaooeMiye 
compres- 
sion per 
inch. 

PermaDent 
set. 

SaccesslTe 

permanent 

set. 

Keiuarka. 

TotaL 

'"iX" 

Fovndt. 
600 

6,000 
10,000 
16,000 
20,000 
21,600 
22,000 
231,000 
24,000 
25;  000 
26,000 
27,000 
2a  000 
29,000 
80,000 
81,000 
82,0(K) 
83,000 
84,000 
85,000 
86,000 
87,000 
88.000 
89,000 
40,000 
88,000 
88,500 
89,000 
89.500 
40,000 
41.000 
42,000 
48,000 
44,000 
45,000 
46.000 
47.000 
48,000 
49,000 
60,000 
66,980 
60,000 

Powidt. 
600 
6,000 
10,000 
16,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
86,000 
87.000 
38,000 
30.000 
40.000 
88,000 
88.500 
80.000 
89,500 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
49,000 
50,000 
65^080 

Inch. 
0. 

.000133 
.000300 
.000433 
.000633 
.000667 
.000700 
.000750 
,000783 
.000817 
.000833 
.000887 
.000900 
.000933 
.000067 
.001017 
. OOlOiO 
.001U83 
.001117 
.001150 
.001200 
.001233 
.0013U0 
.001350 

Inch, 
0. 

.000183 
.000107 
.000133 
.000200 
.000034 
.000038 
.000050 
.  000038 
.  000034 
.000016 
.000034 
.000033 
. 000033 
.000034 
.000050 
. 000033 
.000033 
.000034 
.00003'* 
.000050 
.0«'0033 
.000067 
.000050 

Inch, 

0. 

0. 

.000017 
.  000017 
.000033 

Ineh. 
0. 

InltUl  load. 

Elaatio  limit. 

Su8t)iined  momentarily, 
then  presanre  fell,  ac- 
companied by  deflec- 
tion of  the  bar. 

Ultimate  strenictb. 
Load    auatained    when 
test  was  diacontinued. 

.000017 
0. 
.000016 

.000050 

.000017 

.000067 

.000017 

.000100 

.O0CO33 

. 002217 
.002400 
.002767 
.  003550 
.004600 
.005950 
.000083 
.007450 
.008067 
.  0(>8717 
.009250 
.009760 
.  010230 
.  010807 
.011500 

.000867 
.000183 
.000367 
.000783 
.001050 
001350 
.  000733 
.000767 
.000617 
.  0006r>0 
.  000V33 
.000500 
.000500 
.000817 
.000633 

.003267 

.mim 

.007087 

.003800 

General  summary. 

Elastic  limit  per  aqnare  inch  of  original  section poiinils..      30,000 

Compression  per  inch  under  stress  of  elastic  limit lorh..  0.001350 

Ultimate  strenKth  per  sqaare  inch  of  original  section ponnds..      0.^9^0 

Manner  of  failure triple  flexure ;  metal  raptured  in  Ticinity  of  blow-hole  at  raid  die  of  bar 

Middle  deflection  after  the  test T. ".ott 
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TESTS   OF   IBON  AKD   STEEL. 
No.  403. 


Compre89um  Test. 
Mark  on  bar,  21 
Length,  8''.837. 
Diameter,  l'M29. 
Sectional  area,  1  sqaare  inch. 


AppUed  loads. 

Compres- 
sion per 
inch. 

SuooessiTe 
compres- 
sion per 
inch. 

Permsnoit 
set 

SnooesstTe 

pennsaent 

set. 

Bmarka. 

Total. 

Per  MQAre 
inch. 

Poundi. 
500 
6,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25.000 
26,000 
27,000 
28.000 
29,000 
30,000 
81,000 
32, 000 
83,000 
84.000 
35, 000 
86,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43.000 
4t,000 
45.000 
46.000 
47.000 
48,000 
49,000 
50,000 
74,800 
50.000 

Poundt. 

500 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25.000 
26.000 
27,000 
26,000 
29.000 
80,000 
81,000 
82,000 
83.000 
34.000 
85,000 
36,000 
37,000 
88.000 
89.000 
40.000 
41.000 
42,000 
43,000 
44.000. 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
74,800 

Inch. 
0. 

.000150 
.000300 
.000483 
.000667 
.000663 
.000733 
.000767 
.000800 
.000838 
.000867 
.000917 
.000950 
.000967 
.001000 
.001033 
.001067 
.001100 
.001133 
.001167 
.001200 
.001233 
.001267 
.001800 
.001333 
.001367 
.001417 
.001450 
.001467 
.001517 
.001583 
.001650 
.004038 
.005617 
.006167 

Imih. 
0. 

.000160 
.000150 
.000183 
.000184 
.OiKWie 
.000050 
.000084 
.000083 
.000038 
.000034 
.000050 
.000033 
.000017 
.000033 
.000038 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000050 
.0U0033 
.000017 
.000050 
.000066 
.000067 
.003283 
.000684 
.000550 

Inch. 
0. 

.000017 
.000017 
.000050 
.000067 

0. 

.000017 
0. 

! 000017 

laitiallosd. 

SlMtlcUmit 

Bspiddefleetlon. 

intimste  strength. 
Load  sostsined  when 
test  was  disoontiDued. 

.000067 

a 

"Vooofii"' 

■".'oooiii" 

"■*■■ 

.000088 

0. 

.000100 

.000017 

.000183 

.000088 

.004817 

.004184 

General  eumimury. 

Elsstlo  limit  per  square  inch  of  original  section , nonnds        4JLMI0 

ComprsMion  per  inch  under  stress  at  elostio  limit .:?.lnch.';  0.0W617 

Ultimat3  strength  per  square  inohof  original  section vonnds.       74  800 

Manner  of  failure *^^4«i*  fll««C. 

I  deflection  after  the  test ^"i^^^...i^;i.\\\\™iiii:::::;:::::::.^_f^^ 
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fTo.  404. 

CampresHon  Test. 

Mark  on  bar,  22 

Length,  8''.842. 

Diameter,  rM29. 

Sectional  area,  1  sqaare  inch. 

Several  small  blow-holes  were  found  on  one  side  of  bar,  many  of 
which  turned  oat  in  redaciog  specimen  to  finished  size.  Spongy  spot 
i"  X  iV,  1*''  from  end. 


AppUed  loads. 

sionper 
incL 

SaocessiTe 
compres- 
sion per 
incL 

Permanent 
set. 

SnocesslTe 

permanent 

set 

Bemttka. 

TotaL 

Per  square 
lock 

Founds. 

500 
5,000 
10.000 
15,000 
20,000 
21,000 
22,000 
23.900 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31  000 
82,000 
83.000 
84,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 

41,850 

41,500 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
65,700 
50,000 

Poundt. 
500 
5,000 
10,000 
15,000 
20,000 
21,000 
22.000 
23.000 
24,000 
25,000 
26,000 
27.060 
28.000 
29,000 
30,000 
81.000 
32.000 
33,000 
34.000 
85,000 
36,000 
87,000 
88.000 
89,000 
40.000 
41,000 

41. 850  J 

41.500 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
65^700 

Inch. 
0. 

.000133 
.000317 
.000467 
.000633 
.000667 
.000717 
.000767 
.000800 
.000817 
.000833 
.000850 
.000900 
.000050 
.001000 
.001017 
.001067 
.001100 
.001133 
.001150 
.001167 
. 001217 
.001250 
.001300 
.  001333 
.001367 
.001400 
.001883 
.002333 
.002750 
.  003650 
.004133 
.004550 
.004833 
.  005200 
.005600 
.006067 
.006433 

Inch, 
0. 

.000133 
.000184 
.000150 
.000166 
.000034 
.000050 
.000050 
.000033 
.000017 
.000016 
.000017 
.000050 
.000050 
.000050 
.000017 
.000050 
.000033 
.000033 
.000017 
.000017 
.000050 
.000033 
.000050 
.000033 
.000034 
.000033 
.000483 
.000450 
.000417 
.000900 
.000483 
.000417 
.000283 
.000367 
.000400 
.000467 
.000866 

InelL 
0. 

0. 

.000067 
.000088 
.000088 

Indi. 
0. 

.000067 
.000016 
0. 

Initial  load. 

mastio  limit. 

Ultimate  strenf^th. 
waadlaoontinaed. 

.000100 

.000017 

.000117 

.000017 

.000117 

0. 

.000117 

0. 

.002800 

.002788 

.004638 

.001788 

, 

i 

General  summary, 

Blasticlimit  per  sqaare  inch  of  original  section pounds..       41,890 

Compression  per  inch  under  stress  at  elastio  limit Inch..    0i001400 

intimate  strength  per  sqaare  inch  of  original  section pounds..       65^700 

Manner  of  failure ....triptoflexare 

Middle  d^fleotion  after  the  test ".g; 
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No.  3. 

!Pr<m8verse  Teat 


MiS 


aar 


Mark  on  bar,  23 
Diameter,  l'M29. 
Loaded  at  the  middle. 
End  sapports  W  apart. 


Deflection. 

set 

Bemarks. 

TotaL 

Haximiiin 
fiber  strain. 

Poimdt. 
0. 
56 

118 

169 

226 

282 

339 

305 

452 

608 

665 

621 

678 

734 

791 

847 

904 

960 

1,017 

1,078 

1,130 

1,186 

1,243 

1,299 

1,856 

1,412 

1,468 

1,626 

1^681 

1,638 

1^694 

1,751 

1,807 

1.864 

1.920 

1.977 

2,033 

2,000 

2,146 

2,203 

2,259 

2,316 

2,872 

2,429 

2,486 

2.542 

2,698 

2,654 

Potmdf. 
0. 

2,000 
4,000 
6,000 
8,000 
10,000 
12.000 
14.000 
16,000 
18.000 
20,000 
22,000 
24,000 
26.000 
28,000 
80,000 
82,000 

X^Z 

88,000 
40,000 
42,000 
44,000 
46,000 
48,000 
60.000 
62.000 
64,000 
66,000 
68.000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 

0. 

.0040* 
.0083 
.0119 
.0160 
.0195 
.0235 
.0375 
.    .0316 
.0349 
.0385 
.0418 
.0452 
.0488 
.0521 
.0560 
.0697 
.0636 
.0678 
.0708 
.0747 
.0706 
.08:>9 
.0867 
.0908 
.0946 
.0904 
.1038 
.1080 
.1131 
.1190 
.1270 
.1840 
.1468 
.1662 
.1918 
.2201 
.2497 
.2850 
.3314 
.8740 
.40 
.45 
.61 
.66 
.61 
.68 
.75 

JfUXft. 

0. 

B  =  32,600.000  between  10,000  and  60,000  pounds. 

• 

.0001 

.0006 

.'oooi" 

.0017 

.0027 

.0076 

.0547 
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Applied  loads. 

Deflection 
set. 

Bemarks. 

TotftL 

Maximam 
fiber  strain. 

Ptmndt. 

2,711 
2,768 
2.824 
2,880 
2,937 
2.993 
8.050 
3,106 
3.163 
8, 219 
8,276 
3,332 
8.389 
8,445 
3,502 
3,558 
3,615 
3.671 
8,728 
3,784 
3.841 
8.860 

PowndM. 
96.000 
98^000 
100,000 
102,000 
104,000 
106,000 
108,000 
110,000 
112.000 
114,000 
116,000 
118,000 
120,  000 
122,000 
124,000 
126.000 
128,  OOO 
130.000 
132,000 
134, 000 
136,  000 
136.680 

Jnehet, 
.78 
.84 
.01 
.97 
1.04 
1.11 
1.20 
1.29 
1.37 
1.40 
1.55 
1.61 
1.73 
].a3 
1.98 
2.11 
2.33 
2.46 
2.60 
2.88 
3.30 
4.00 

Inch. 

Spi  oiQicn  drew  off  tbe  end  bearings. 

The  metal  on  the  tenaion  side  oppo.slte  the  middle  bearing  showed  in- 
cipient  fractares. 
Permanent  deflection,  4''.20. 


No.  4. 

Trafisverse  Test, 


&aiS 


sor 


Mark  on  bar,  24. 
Diameter,  l'M29. 
Loaded  at  tbe  middle. 
End  supports  2(y^  apart. 


Applied  loads. 

Deflection. 

Deflf^ction 
set. 

Bemarks. 

TotaL 

Pow\d». 
0. 
56 
113 
109 
296 
282 
889 
396 
452 
508 

Maximnra 
fiber  strain. 

PoxindM. 
0. 

8,000 
4,000 
6^000 
8,000 
10.000 
12.000 
14.000 
16,000 
18,000 

Jikjfc. 

0. 

.0040 
.0081 
.0120 
.0160 
.0104 
.0240 
.0278 
.0810 
.0349 

Inch, 
0. 

.000^ 
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Applied  li:>mlii. 

rtefl^>ct|oii. 

libt. 

SemNxkii. 

ToiML 

Hailmtim 
flbor  itxiua. 

FO¥nd$, 
565 

•     621 

678 
734 
791 
847 
904 
960 
1,017 
1,073 
1.130 
1,186 
1,243 
1,299 
1.856 
1,412 
i;468 
1,525 
1,581 
1.638 
1.694 
1,751 
1,807 
1,864 
1920 
1,977 
2,033 
2,090 
2,146 
2,208 
2.269 
2.316 
2,872 
2.429 
2,485 
2.542 
2,598 
2,654 
8.711 
2,768 
2,824 
2,880 
2.937 
2.903 
8,050 
8,106 
8,163 
8.219 
8,270 
8.332 
3,889 
8,445 
8,502 
8.558 
8,615 
8,671 
8.728 

Poundt, 

20,000 

22.000 

24.000 

26,000 

28.000 

80,000 

82.000 

84,000 

86,000 

88,000 

40,000 

42,000 

44.000 

46,000 

48,000 

50,000 

52,000 

54,000 

56.000 

58,000 

60.000 

62,000 

64,000 

66,000 

68,000 

70,000 

72,000 

74,000 

76,000 

78.000 

80,000 

82,000 

84,000 

86,000 

88.000 

90,000 

02.000 

94,000 

96.000 

98,000 

100,000 

102,000 

104,000 

106.000 

108.000 

110,000 

112,000 

114.000 

116,000 

118,000 

120,000 

122,000 

124, 000 

126.  OOO 

128,000 

130,000 

132,000 

Inche$, 

.0388 
.0^30 
.0468 
.0510 
.0545 
.0578 
.0617 
.0651 
.0688 
.0723 
.0765 
.0811 
.0851 
.0884 
.0029 
.0968 
.1010 
.1032 
.1093 
.1142 
.1198 
.1260 
.1325 
.1436 
.1580 
.1857 
.2198 
.2539 
.3000 
.8506 
.3942 
.45 
.50 
.55 
.60 
.67 
.       .73 
.79 
.85 
.94 
1.00 
1.08 
L15 
1.24 
1.33 
1.41 
1.61 
1.60 
1.75 
1.83 
1.98 
2.15 
2.30 
2.51   . 
2.73 
8.07 
3.87 

Inch. 

.0008 

£  =  31,400,000  pouoda  between  10,000  and  50,000 
pounds. 

.0009 

.0011 

.0024 

lorn" 

.0470 

When  the  deflection  reached  6.06,  the  specimen  drew  off  the  end 
bearings. 
Fo  indications  of  rupture  of  the  metal. 
Permanent  deflectiou,  4'^46. 
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Bursting  Test 
< —  &?C0  €i9am,        — ^ 
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tore. 


Mark  on  cylinder,  25. 

Cylinder  and  reservoir  charged  with  water. 

Length  of  bore  of  cylinder  exposed  to  internal  pressure,  inclndinpr 
copper  and  leather  checks  and  packings,  4''.55. 


Applied  loftds  on 
piston  of  reservoir. 


TotaL 


PoundM. 

1.073 
32,250 

1.075 
63, 750 

1.075 
93.000 

1,075 


Per  sqnftre 
inch. 


PoundM. 

1.000 
80,000 

1,000 
50,000 

1,000 
86.512 

1,000 


Enlaifcement 
of  middle 

diameter  of 
cylinder. 


Inek, 
0. 


.0014 

.oias' 


Kemarks. 


Initial  load. 


Maximnm  load  reached. 


While  loads  were  applied,  the  cylinder  was  covered  with  canvas, 
which  was  removed  after  each  loading  to  admit  of  measuring  the  distor- 
tion in  diameter  while  under  the  initial  load. 

After  the  enlargement  caused  by  86,512  pounds  per  square  inch  had 
been  determined,  the  cylinder  was  subjected  to  a  pressure  of  30,000 
pounds  per  square  inch  uncovered.  There  was  no  evidence  of  porosity 
under  this  pressure. 
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Dimensions  of  cylinder  after  having  been  loaded  with  86,512  pounds 
per  square  inch,  internal  pressure : 


t 


^ 


*-Loir  -^ 

||' 

t      iiiiii 

J 

:       1 

1                  *^ 

'         ' 

\ .  ,...!_ 

1                 ^                                       jffllilllfl 

-J.OJ^  ■* 


3.012 


I 


3.043a 


3.009 


A  crack  J"  long  was  developed  in  the  bore,  V'A  from  the  end  of  the 
cylinder. 

Four  spongy  spots  of  metal  at  oue  end  of  the  cylinder,  varying  iu 
diameter  from  -^"  to  J". 

Bursting  Test 


-*-         Blsoa 


Mark  on  cylinder,  26. 

Oylinder  and  resorvoir  charged  with  water. 
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Applied  loads  on 
piHton  of  reservoir. 

EDlarfremeDt 
of  middle 

Remarks.      ^ 

To««'-    ^"taX" 

diameter  of 
cylinder 

Jneh. 

0. 
.002 
.004 
.0045 

0. 

Ponndt. 

1.075 
10,750 
21,500 
82,250 

1,075 
87,625 

1,075 
43,000 

1,075 
48,875 

1,075 
63,750 

1,075 
59,125 

1,075 
64,500 

1,075 
78,200 

Pounda. 

1,000 
10.000 
20,000 
30,000 

1,000 
35,000 

1,000    - 
40,000 

1,000 
45,000 

1,000 
50,000 

1,000 
55.000 

1,000 
60.000 

1,000 
72,744 

iDiUal  loail. 
Bursting  preaanre. 

.00 

.0045 

.000 

.'oie'" 

.023 

t  ; 

1     1    : 

A 
^                    \ 

i' 

1         ^ 

'    1      ' 

ii 

•s*  \ 

■    j 

•s 

i 

1 ''''; 

J          1 

1 

1 1  .... 

i 

I 

.r 


The  cylinder  barst  into  two  pieces.  The  lines  of  fracture  were  nearly 
parallel  to  the  axis  of  the  cylinder,  and  separated  it  into  parts  which 
weighed  3  pounds  3  ounces,  and  2  pounds  10 J  ounces,  respectively. 

The  line  of  fracture  on  one  side,  A,  as  shown  by  the  sketch,  was  irreg- 
ular, tending  to  branch  out  at  one  end.  The  fractured  surface  was 
granular,  and  flaky,  radiating  from  the  center. 

Two  small  blow  holes  are  in  the  plane  of  fracture;  one  is  J"  froui  the 
middle  of  the  bore,  and  one  f"  from  themiddleof  the  length  of  thecylinder 
at  the  circumference.    It  is  thought  this  side  was  the  first  to  fracture. 

The  fracture  of  the  opposite  side  was  more  direct  from  end  to  end. 
Its  appearance  was  granular,  radiating  from  a  point  at  the  bore  mid- 
way its  length. 

The  walls  of  the  cylinder  were  reduced  in  thickness  '^05  at  the  mid- 
dle. 

Maximum  diameter  of  bore,  I'Mo. 

The  copper  check  at  lower  end  of  cylinder  was  expanded  to  1".04 
diameter;  at  the  upper  end  the  ckeck  vas  expanded  to  1".03  diameter. 
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TESTS   OP   IRON   AND   STEEL. 

Bursting  Teat. 


tlfflP 


^1 


3.500 


Mark  on  cylinder,  27. 

Cyliuder  and  reservoir  charged  with  distilled  water. 
Five  spots  of  spongy  metal  were  observed  in  finishing  this  cylinder. 
All  turned  out  except  one.*    Maximum  size  of  spots  ".20  x  ".20. 


Applied  loads  on 
piston  of  reservoir. 

Enlari^ement 
of  middle 

diameter  of 
cylinder. 

Bemarka. 

Total. 

Per  square 
inch. 

Poundt. 

1,076 
10,760 
21,600 
32,  250 
37, 625 

1,075 
43,  000 

1,075 
4«.  375 

1.075 

63.  750 
1,075 

59.  125 
1,075 

64,  500 
1,  075 

77,500 

Poundt. 

1,000 
10,000 
20,000 
31,000 
35,000 

1,000 
40,000 

1,000 
45,000 

1,000 
50,000 

1,000 
65.000 

1.000 
60,  OUO 

I.  000 
72, 093 

Inch. 

0. 

0. 

.0005 
.0006 

luitialload. 
Bursting  pressure. 

.001 

.002 

.005 

.009 

.ois" 

.010 

The  cylinder  burst  into  two  pitices.  The  lines  of  fracture  were  nearly 
parallel  to  the  axis  of  the  cylinder,  and  separated  it  into  parts  weighing 
3  pounds  6J  ounces,  and  2  pounds  7  ounces,  respectively. 

The  fractures  were  granular,  radiating  from  points  along  the  bore  on 
one  fractured  surface.  It  is  thought  fracture  occurred  first  in  this  sur- 
face. 
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The  opposite  fractured  surface  had  two  distinct  centers  of  radiation, 
situated  1"  and  1^",  respectively,  from  the  ends  of  the  cylinder. 

In  the  large  fragment  a  longitudinal  seam  was  opened,  extendingfrom 
one  end  alon^  the  bore  a  distance  of  2^^'  and  ^^55  deep. 

The  copper  check  at  the  lower  end  was  enlarged  to  l'^02  diameter. 
At  the  upi)er  end  the  check  was  enlarged  to  1".03  diameter. 

Minimum  thickness  pf  walls  ''.71. 

Bursting  Teat, 


2:503 


'bare. 


MM 


Mark  on  cylinder,  28. 

Cylinder  and  reservoir  charged  with  distilled  water. 


Applied  loads  on 
pUtou  of  reservoir. 


Total.    I  Per  square 
*"**"•  inch. 


Poundt. 

1,075 
10.  750 
21.500 
32,  250 
37,  025 

1, 075 
43,  000 

1.075 
48,  375 

1,075 
53,  750 

1.076 
59. 125 

1,075 
64.500 

1,075 

80.  500 

0 


FoundJt. 

1,000 
10.000 
20. 000 
30,000 
35,000 

1.000 
40,000 

1,000 
45,000 

1.000 
50,000 

1,000 
55,000 

1,000 
60,  OtiO 

1,000 

74,8b4 

0 


Enlargement 
of  middle 

diameter  of 
cylinder. 


Inch. 

0. 
.0005 
.0005 
.0005 
.0005 

0. 


.0005 
.6615" 
.0065* 
.0695' 


.0145 
.6125' 


Remarks. 


IniUalload. 


Maximum  load  reached. 
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The  hydranlio  pressure  was  gradually  increased  and  sustained  by  the 
cylinder  until  74,884  pounds  per  square  inch  on  the  piston  of  the  reser- 
voir was  reached,  when  suddenly  the  pressure  fell,  unaccompanied  how- 
ever by  any  sounds  of  rupture. 

Upon  removal  from  the  testing  machine  there  were  found  four  lines 
of  rupture  in  the  surface  of  the  ]S)re  from  J''  to  IJ"  long. 

On  the  exterior  surface  a  crack  'MO  long  was  developed ;  this  was  in 
that  part  of  the  cylinder  containing  the  interior  cracks,  but  not  directly 
opposite. 

Sketch  shomngform  of  cylinder  after  the  test 


^lon--^ 


e.soe 


2^5455 


*-Lmi 


s'qoo 
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PHOTOGRAPH  OF  FRACTURED  CYLINDERS. 


No.  26. 


yo.  27. 


S.  Ex.  36,  49.  ». 
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18.— 8''  nrCE  SHOT. 
CAST  IRON  FROM  WATEETOWN  AE8ENAL  FOUNDRY. 
[Elongation  of  ban  Nos.  444, 445,  and  446,  meaanred  with  triple  micrometer.] 

Ko.  444. 
Marks  on  bar,  7 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 

SECTION  A. 


AppUed  loads. 

Sacceadre 
elongation 
per  inch. 

Permanent 
set 

Saocessiye 

Total. 

Per  sqnare 
inch. 

per  inch. 

permanent '              Remarks, 
set. 

PowidM. 
250 
500 
750 
1,000 
1.250 
1,500 
1,750 
2,000 
2,250 
2,500 
2,750 
3,000 
8,250 
8,600 
3,750 
4,000 
4,250 
4.500 
4.750 
6,000 
5,280 

Poundt. 

1,000 

2.000 

8,000 

4,000 

5,000 

6,000  * 

7,000 

8.000 

9.000 

10,000 

11,000 

12,000 

13,000 

14, 000 

15. 00  J 

16,000 

17,000 

18,000 

19,000 

20,000 

21,120 

Inch, 
0. 

.000100 
.  000133 
.000233 
.  0(l0!t33 
.  00043a 
.  000500 
.  001)567 
.000633 
.000767 
.  00(1833 
.000067 
.001033 
.  001167 
.  001267 
.001400 
.001533 
.001700 
.001900 
.002233 

Ineh. 
0. 

.000100 
.000033 
.000100 
.  000100 
.  000100 
.  000067 
.  000067 
.  000066 
.  000134 
.000066 
.  000134 
.000066 
. 000134 
.000100 
.000133 
. 000133 
.000167 
.000200 
.000333 

Inch, 
0. 

likeh. 
0. 

Initial  load. 

0. 

0. 



.000033 

.000033 

.000067 

.000034 

Tensile  strength. 

.000100 

.00C083 

.000233 

.000133 

.000533 

.000300 

SECTION  B. 


250 

500 
750 
1,000 
1.250 
1,500 
1,750 
2,000 
2,250 
2,500 
2,750 
8,000 
8.250 
8,600 
8,750 
4,000 
4,250 
4.500 
4.750 
6,000 
6,280 

1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13.000 
14,000 
15, 000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.120 

0. 

.000100 
.000100 
.000233 
.000300 
.000433 
.000533 
. 000600 
.000667 
.000833 
.000867 
.  000967 
.001067 
.001233 
.001383 
.  001433 
.001600 
.001767 
.002033 
.002400 

0. 

.000100 
0. 

.000133 
.000067 
.000133 
.000133 
.  000067 
.000067 
.000166 
. 000034 
.000100 
.000100 
. 000166 
.000100 
.000100 
.000167 
.000167 
.000266 
.000367 

0. 

0. 

Initial  load. 

.0O0C67 

.000067 

.000067 

0. 

.000100 

.000038 

. 000133 

.000033 

.000067 

.000300 

.000100 

.000600 

.000300 
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sacnoNC. 


EloDfcation 
per  inch. 

Sooceaaive 
elongation 
per  iDch. 

Pemument 
aet 

Saooeaaive 

permanent 

aet 

Bemarka. 

TotaL 

Per  square 

Pmiindt. 
250 
600 
760 
1,000 
1,250 
1,500 
1,750 
2,000 
2,250 
2,500 
2,760 
8,000 
3,250 
3,500 
3.750 
4.000 
4,250 
4,500 
4,750 
5,000 
6,280 

Pounds, 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9.000 

10.000 

11,000 

12,000 

13,000 

14, 000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,OUO 

21,120 

Indi, 
0. 

.080038 
.000067 
.OOOIUO 
.000167 
.000238 
.000383 
.000367 
.000367 
.000467 
.000507 
.000600 
.000700 
.000767 
.000000 
.001067 
.001200 
.001300 
.001438 
.061767 

Inch. 

0. 

.000038 
.000034 
.000033 
.000067 
.000006 
.000100 
.000034 

0. 
.000100 
.000100 
.000033 
.000100 
.000067 
.000133 
.000167 
.000133 
.000100 
.000133 
.000334 

Inck. 
0. 

Initial  load. 

• 
Tensile  strength. 

—.000083 

-.000038 

—.000100 

—.000067 

—.000100 

0. 

—.000100 

0. 

— . 000033 

-.001067 

000067 

.000100 

.000238 

.000166 

Speciflo  gravity,  7. 2806. 

Fractor^  at  neolc.    Appearance,  gray  mottled. 


No.  446. 
Mark  on  bar,  8 
Diameter,  ^^564. 
Sectional  area,  .25  square  inch. 


SECTION  A. 


Applied  loads. 

Elongation 
per  inclL 

SacoessiTO 
elongation 
per  inch. 

Permanent 
set 

Saccessive 

permanent 

set 

Bemarks. 

Total. 

Per  square 
inch. 

Pounds. 
250 
600 
730 
1,000 
1,250 
1,500 
1,760 
2,000 
2,250 
2,500 
2,750 
8.000 
8,260 
8.500 
8,760 
4,000 
4.250 
4.420 

Pounds. 

1,000 

2.000 

8,000 

4,000 

5^000 

6.000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

18,000 

14,000 

15,000 

16,000 

17.000 

17,080 

Inch, 
0. 
.000288 

! 000588 
.000638 
.000738 
.000838 
.000938 
.001000 
.001188 
.001200 
.001888 
.001488. 
.001667 
.001667 
.001888 
.001067 

IncK. 
0. 

.000288 
.000167 
.  000133 
.000100 
.000100 
.000100 
.000100 
.000067 
.000188 
.000067 
.000188 
.000100 
.000184 
.000100 
.000166 
.000134 

Inch. 
0. 

0. 

Initial  load. 
Tensile  strength. 

.000288 



.000233 

.000800 

.000067 

.000838 

.000088 

.000400 

.000067 

.000600 

.000100 

•••fc" 
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Elongation 
perinoh. 

Saooeuive 
elonffation 
perinoh. 

Permanent 

SttooeeeiTo 

petmanent 

set. 

Bemarka. 

Total 

Per  square 
iBch. 

250 
600 
760 
1,000 
1.250 
1,600 
1.760 
2,000 
2,250 
2,500 
2,750 
3,000 
8.250 
3,500 
3.750 
4,000 
4.256 
4,420 

Pound*. 
1.000 
2,000 
3,000 
4,000 
6.000 
6^000 
7,000 
8,000 
0,000 
10,000 
11.000 
12.000 
13,000 
14,000 
15.060 
16,000 
17,000 
17,680 

Ineh. 
0. 

.000033 
.000067 
.000100 
.000200 
.000238 
.000333 
.000433 
.000500 
.000633 
.000738 
.000867 
.000067 
.001138 
.001200 
.001883 
.001567 

Ineh. 
0. 

.000083 
.000084 
.000038 
.000100 
.000083 
.000100 
.000100 
.000067 
.000133 
.000100 
.000134 
.000100 
.000166 
.000067 
.000138 
.000234 

Ineh, 
0. 

Ineh. 

0. 

Initfalload. 

—.000100 

—.000100 

-N  000100 

«•' 

-.000100 

0. 

-.000067 

.000083 

—.000038 

.000064 

SECTION  C. 


250 
600 
750 
1,000 
1.250 
1,500 
1.750 
2,000 
2,250 
2,500 
2.750 
8,000 
8,250 
3,500 
3,750 
4.000 
4.250 
4,420 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

17,680 

0. 

.000083 
.000067 
.000067 
.000167 
.000200 
.000300 
.000400 
.000467 
.000567 
.000667 
.000833 
.000867 
.001000 
.001100 
.001283 
.001400 

a 

.000088 
.000034 

0. 

.000100 
.000033 
.000100 
.000100 
.000067 
.000100 
.000100 
.000166 
.000034 
.000188 
.000100 
.000138 
.000167 

0. 

0. 

InltblUMd. 

—.000133 

-sOOOlBt 

-s  000133 

0. 

-N  000100 

•000088 

-s  000100 

0. 

.000000 

.000100 

TencOeatrangfli. 

SpeciflograTity 7  20m 

Speciflograyily  of sUoe outside ™!!II    tIStS 

Appearanoe  gray  mottled. 
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Mark  on  bar,  6 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 


TESTS   OF   IRON   AND   STEEL. 
No.  446. 


SBCTION  A. 


AppltodloadA. 

EloDffatioD 
periuoh. 

Snoceflsive 
elongaUon 
per  inch. 

Permanent 

set. 

SocoeeeiTe 

permanent 

set. 

Bomarks. 

Total 

Per  square 

Pounds. 
260 
600 
760 
1,000 
1.250 
1,500 
1.760 
2.000 
2,250 
2.600 
2,760 
8,000 
8,260 
8.600 
8,750 
4,000 
4,250 
4.500 
4,750 
5,000 
6.290 

Pounda. 

1,000 

2,000 

3.000 

4,000 

6,000 

6,000 

7,000 

8.000 

9.000 

10,000 

II.OUO 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

IB,  000 

19.000 

20,000 

26,160 

Inch, 
0. 

.0000(17 
.000100 
.000183 
.000167 
.000200 
.000267 
.000333 
.000367 
.000433 
.000500 
.000567 
.000633 
.000733 
.000838 
.000900 
.001033 
.001133 
.001233 
.001867 

0. 

.000067 
.000033 
.000033 
.000034 
.000033 
.000067 
.000066 
.000034 
.000006 
.000007 
.000067 
.000068 
.000100 
.000100 
.000067 
.000133 
.000100 
.000100 
.000134 

Inch, 
0. 

IneJL 
0. 

Initial  load. 

\ 

Ultimate  strengtb. 

0. 

—.000067 

-.000067 

—.000067 

0. 

-^000067 

0. 

—.000067 

0. 

.000033 

.000100 

SECTION  B. 


250 

600 
750 
1.000 
1,250 
1,600 
1,750 
2.000 
2,250 
2,600 
2,750 
8,000 
3.2.50 
8,500 
8.750 
4,000 
4,250 
4.500 
4,750 
6,000 
Q.2M 

1.000 

2.000 

8,000 

4,000 

5.000 

6,000 

7,000 

8.000 

9.000 

10,000 

11,000 

12, 000 

13,000 

14,000 

16,000 

16,000 

37,000 

18,000 

19,000 

20,000 

25,160 

a 

.000067 
.000100 
.000167 
.  000267 
.  000333 
.000367 
.000467 
.000533 
.000600 
.000667 
.000733 
.000800 
.000867 
.000933 
.001033 
.001133 
.001233 
.001367 
.001500 

0. 

.000067 
.000033 
.000067 
.000100 
.000006 
.000034 
.000100 
.000006 
.000007 
.000067 
.000066 
. 000007 
.000067 
.000066 
.000100 
.000100 
.000100 
.000134 
.000138 

0. 

0. 

Initial  load. 

0. 

........... 



0. 

-^000033 



—.000038 

—.000088 

0. 

0. 

.000088 

.000138 

.000138 

Ultimate  strength. 
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Applied  loads. 

Sacceasive 
elongation 
per  inch. 

Permanent 
set. 

Successive 
permanent 

set. 

Remarks. 

TotaL 

Per  aqnare 
inch. 

per  inch. 

Portndt. 
250 
500 
750 
1,000 
1,250 
1,500 
1,750 
2,000 
2,250 
2,500 
2,750 
3,000 
8,250 
8,500 
8,750 
4,000 
4,250 
4,500 
4,750 
5,000 
6,290 

Poundt. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
10,000 
17,000 
18,000 
19,000 
20,000 
25,160 

Inch, 

a 

.000167 
.000233 
.000367 
.000500 
.000600 
.000667 
.000733 
.000833 
.000967 
.001067 
.001133 
.001267 
.001367 
.001433 
.001600 
. 001733 
.001833 
.002000 
.002167 

Inch. 
0. 
.000167 
.000066 
.000134 
.000188 
.000100 
.000:67 
.000066 
.000100 
.  000134 
.  000100 
.000068 
.000134 
.000100 
.000066 
.000167 
. 000133 
.000100 
.000167 
.000167 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

.000167 

.000167 

.000233 

.000006 

.000287 

.000034 

.000333 

.000066 

.000400 

.000067 

.000600 

.000200 

Speci6c  gravity 7.M87 

Specific  Rravity  of  slice  inside /. 7.1761 

Iractared  1^"  from  neck, 
il  ppearance  gray,  mottled. 

S.  Ex.  36 15 
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CAST  IRON  FROM  WATERTOWN  ARSENAL  FOUNDRY. 

CUPOIJL  IRON. 


fj.^fS^zZy 


^<x,se^af_  ^  I j 
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No.  of 
test. 

Numbori. 

Diameter. 

SectloQal 
area. 

Tensile  strength. 

Appearance  of  fraotore. 

Total 

Per  sqaare 
inch. 

1 
2 

Inches, 
.564 
.664 

Sq,  inch, 
.25 
.25 

Poundt, 
5.400 
5,000 

Potmdt. 
21,600 
22,400 

"^.^iSAaY^ 


7./S3 


L-.j 
r--i 


_i. 


1 


—I i_ 


SEx36491 
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No.  of 
teat. 

Nambera. 

Diameter. 

Sectional 
area. 

Tensile  strength. 

Appearance  of  fracture. 

Total. 

Per  square 
inch. 

1 
2 

Inch. 
.564 
.564 

8q,  ineh. 
.25 
.25 

Poxind*. 
6,000 
8,200 

Pounds. 
24,000 
24,800 

Compression  of  cast  iron  from  3".2  shell  and  4".2  shot 


Marks. 

Length. 

Diameter. 

Sectional 
area. 

Ultimate  strength. 

Total. 

Per  square 
inch. 

3 
8 
4 

Inehei. 
4.992 
5.000 
3.000 

Ineh.       '   Sq.  inch. 
.798                 .50 
.799    ■             .50 
.800                 .50 

*  Pounds. 
36,200 
41,700 
47, 000 

Pounds. 
72,400 
83,400 
94,000 

From  8".2  shell. 
From  4".2  shot. 
Prom  4".2  shot. 

Cast  iron  from  3".2  shell. 


No.  of 
teat 

Numbers. 

Diameter. 

Tensile  strength. 

occiionai              ■"  "  ~ 

Appearance  of  fracture. 

7Y2 
778 
774 

1      Inch. 

1  ;           .505 

2  .  505 

3  ;            .505 

4  ,            .505 

8q.  ineh.       Pounds. 
.20              5,280 
.20    1          5,660 
.20              5.524 
.20    ,          5,472 

Pounds. 
26,400 
28,800 
27,620 
27,860 

Fine  granular. 
Fine  granular. 
Fine  granular. 
Fine  granular. 

Cast  iron  fram  8^'  shot 


• 

No.  of 
test. 

Length 
cylindrical 

1 
2 
3 
4 
5 

Ineh. 
Grooved. 
1 
2 
2 
2 

.  . 

Diameter. 


Ultimate  strength. 


Sectinnal 
ai-ea. 


Total. 


Per  square 
inch. 


Ineh. 
.  504 
.  504 
.  564 
.564 
.  564 


Sq.  inch. 

.  25 
.  25 
.  25 


.25 


Pounds. 
.4.004 
5.  015 
.•».  270 
5,288 
4,452 


Pounds. 
18,776 
20,060 
21,080 
21, 152 
17,808 


Appearance  of  fracture. 


Gray  mottled. 
Gray  mottled. 
Gray  mottled. 
Gray  mottled. 
Gray  mottled. 


Cast  iron. 

Dimensions. 

Sectional 
area 

ntimato  strength. 

When  cast,  i 

Appearance  of  fractures. 

'  Width. 

Thickness. 
Inches. 

Sq.  ineh. 

Total. 

Pounds. 

Per  BQuare 
incn. 

i  Inches. 

Pounds. 

C2.18 

1.09 

2,38 

47,  GOO 

20, 000  > 

Fine  granular.    Small, 

May  27, 1885  <  2. 15 

1.09 

2.34 

44, 850 

19. 167  \ 

spots  of  defective 

(2.16 

1.12 

2.42 

61,  840 

21. 421  i 

metal  in  each  bar. 

l(.504 

diameter 

.20 

3.1)60 

19,800) 

May  28, 1885,^504 

diameter 

.2) 

3.890 

19. 450  > 

Fine  granular. 

!i.604 

diameter 

.20 

S,9fl0 

19, 800  S 

From 8.2 shell  C.504 

diameter 

.20 

6,148 

30,740) 

cast         V.504 

diameter 

.20 

5, 930 

29,650V 

Light  gray  granular. 

May 21, 1885   (.504 

diameter 

.20 

6,210 

31,050$ 
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19.— TEirSILE  TESTS  OF  EIVETED  JOIHTS. 

Earlier  experiments  on  this  subject  made  with  single  and  doable 
riveted  lap  and  butt  joints  in  different  thicknesses  of  iron  and  steel 
plate,  togetner  with  the  tests  of  specimens  prepared  to  illustrate  the 
strength  of  constituent  parts  of  joints,  are  r  ecorded  in  the  report  of  tests 
for  1882  and  1883. 

From  the  results  thus  obtained  it  appeared  desirable  to  institute  a 
synthetical  series  of  tests,  beginning  with  the  most  elementary  forms 
of  joints  in  which  the  stresses  are  found  in  their  least  complicated  state. 
To  meet  these  conditions,  a  series  of  joints  have  been  prepared  which 
may  be  designated  as  single  riveted  butt  joints,  in  which  the  covers 
are  extended  so  as  to  be  grasped  in  the  testing  machine;  thereby  en- 
abling one  plate  of  the  joint  to  be  dispensed  with,  and  securing  the  test 
of  one  line  of  riveting. 

Such  a  joint,  made  with  carefully  annealed  mild  steel  plate  of  superior 
quality,  with  drilled  holes,  seems  well  adapted  to  demonstrate  the  in- 
fluence on  the  tensile  strength  of  the  metal  taken  across  the  line  of 
riveting,  of  variations  in  the  width  of  the  net  section  between  rivets, 
and  variations  in  the  compression  stress  on  the  bearing  surface  of  the 
rivets;  elements  which  are  believed  to  be  fundamental  in  all  riveted 
construction. 

This  series  comprises  216  specimen  joints,  the  thickness  of  the  plate 
ranging  from  J''  to  J",  advancing  by  eighths.    The  covers  are  from  li*' 

The  rivets  are  wrought- iron,  and  range  from  ^"  to  l^V'  diameter; 
they  are  machine  driven  in  drilled  holes  -^^  larger  in  diameter  than  the 
nominal  size  of  the  rivets.  * 

Tensile  tests  of  the  material  accompany  the  tests  of  the  joints. 

From  each  sheet  of  steel  two  test  strips  were  sheared,  ope  lengthwise 
and  onecrosswise.  The  strips  were 2  J"  wide  and  24''  to  36''  long:  they 
were  annealed  with  the  specimen  plates,  and  had  their  edges  planed, 
reducing  their  widths  to  1  J"  before  testing. 

Micrometer  readings  were  taken  in  10"  along  the  middle  of  the  length 
of  each. 

The  strength  and  ductility  appears  to  be  substantially  the  same  in 
each  direction.  But  the  practice  of  the  rolling-mill  where  these  sheets 
were  rolled  is  such  thatt  nearly  the  same  amount  of  work  may  have  been 
given  the  steel  in  each  direction:  that  is,  lengthwise  and  crosswise  the 
finished  sheet. 

The  ingots  of  open  hearth  metal  are  first  rolled  down  to  slabs  about 
6"  thick,  then  reheated  and  rolled  either  lengthwise  or  crosswise  their 
former  direction,  as  best  suits  the  required  finished  dimensions. 

The  tensile  tests  show  among  the-  thinner  plates  a  relatively  high 
elastic  limit  as  compared  with  the  tensile  strength ;  in  the  -^"  plate,  the 
percentage  is  72.2,  while  with  the  f "  plate  the  percentage  is  found  to 
be  63.3. 

It  is  noticeable  that  the  thinner  plates  particularly  exhibit  a  large 
stretch  immediately  following  the  elastic  limit,  and  the  stretching  is  con- 
tinued at  times  under  a  load  lower  than  that  which  had  been  previously 
sustained.  It  is  characteristic  of  all  the  thicknesses  that  a  considerable 
stretch  takes  place  under  loads  approaching  the  tensile  strength — ^in 
some  cases  the  stretch  increases  5  to  6  per  cent,  while  the  stress  advances 
1,000  pounds  per  square  inch  or  less. 
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Herein  is  found  a  valuable  property  of  this  metal  as  a  material  for 
riveted  constraction.  The  stress  from  the  bearing  surface  of  the  rivets, 
is  distributed  over  the  net  section  of  plate  between  the  rivets,  due  to  the 
large  stretch  of  the  metal,  with  little  elevation  of  the  stress,  and  a  nearer 
approximation  of  uniform  stress  in  this  section  attained  than  is  found 
in  a  brittle  or  less  ductile  metal. 

The  joints  were  held  for  testing  in  the  hydraulic  jaws  of  the  testing 
machine,  having  24''  exposure  between  them.  A  loose  piece  of  steel  the 
same  thickness  as  the  plate  was  placed  between  the  covers  to  receive 
the  grip  of  the  jaws,  and  avoid  bending  the  covers. 

Elongations  were  measured  in  a  gauged  lenth  of  5'',  the  micrometer 
covering  the  joint  at  the  middle  of  its  width.  Loads  were  applied  in  in- 
crement of  1,000  pounds  per  square  inch  of  the  gross  section  of  the 
plate ;  the  effect  of  each  increment  determined  by  the  micrometer,  and 
permanent  sets  observed  at  intervals. 

The  progress  of  the  test  of  a  joint  is  generally  marked  by  three  well 
defined  periods.  In  the  first  period  greatest  rigidity  is  found,  and  it  is 
thought  that  the  joint  is  now  held  entirely  by  the  friction  of  the  rivet 
heads,  and  the  movement  of  the  joint  is  principally  that  due  to  the 
elasticity  of  the  metal. 

The  second  period  is  distinguished  by  a  rapid  increase  in  the  stretch 
of  the  joint ;  attributed  to  the  overcoming  of  the  friction  under  the  rivet 
heads  and  closing  up  any  clearance  about  the  rivets,  bringing  them  into 
bearing  condition  against  the  fronts  of  the  rivet  holes.  Eivets  which 
are  said  to  fill  the  holes,  can  hardly  do  so  completely,  on  account  of  the 
contraction  of  the  metal  of  the  rivet  from  a  higher  temperature  than 
that  of  the  plate,  after  the  rivet  is  driven. 

After  a  brief  interval,  the  movement  of  the  joint  is  retarded,  and  the 
third  period  is  reached.  The  stretch  of  the  joint  is  now  believed  to  be 
due  to  the  distortion  of  the  rivet  holes  and  the  rivets  themselves. 

The  movement  begins  slowly,  and  so  continues  till  the  elastic  limit  of 
the  metal  about  the  rivet  holes  is  passed,  and  general  flow  takes  place 
over  the  entire  cross-section,  and  rupture  is  reached. 

These  stages  in  the  test  of  a  joint  are  well  defined  except  when  the 
plates  are  in  a  warped  condition  initially,  when  abnormal  micrometer 
readings  are  observed. 

The  difterence  in  behavior  of  a  joint  and  the  solid  metal  suggests  the 
propriety  of  arranging  tension  joints  in  boiler  construction  and  else- 
where as  nearly  in  line  as  practicable. 

The  efficiencies  of  the  joints  are  computed  on  the  basis  of  the  tensile 
strength  of  the  lengthwise  strips,  this  being  the  direction  in  which  the 
metal  of  the  joints  is  strained.  The  efficiencies  here  found  are  un- 
doubtedly lowered  somewhat  by  the  contraction  in  width  of  the  speci- 
mens, causing  in  most  cases  fractures  to  begin  at  the  edges  and  ex- 
tend towards  the  middle  of  the  joint. 

Of  the  entire  series,  88  joints  have  been  tested;  the  ^'^  f'',  and  |" 
plates  yet  remain. 
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TESTS   OP  IRON  AND   STEEL. 


DETAILS  OF  TENSION  TESTS  OF  O.  H.  STEEL  EMPLOYED  IN  CONSTBUCL 
TION  OF  RIVETED  JOINTS. 


^.''plate 


No.  1,200. 


-«arks,  A  lengthwise. 

Sectional  area,  l''.497x'M84  =  .276  square  inch. 


Applied  loads. 

In  ganged  length. 

RemarkB. 

Total. 

^^inT.""Eloogatlon. 

Set. 

Pound$. 
275 
1.375 
2,750 
4,125 
5,500 
6,875 
8,250 
11,000 
11,200 
11.400 
11,600 
11,800 
12, 000 
12,200 
12,400 
12.600 
12,800 
13,000 
12,600 
12. 800 
13, 000 
13,200 
13,400 
13.600 
13.800 
14,000 
14,200 
14,400 
14,600 
14. 800 
15,000 
15,200 
15,400 
15, 600 
15,800 
16,000 
18,200 
16,400 
10.600 
16,800 
17,000 
17, 200 
17.340 
15,100 

Pounds. 
1,000 
5,000 
10, 000 
15,000 
20,000 
25,000 
30,000 

Indui. 

0. 

.0028 
.0052 
.0074 
.0094 
.0112 
.0132 
.  0172 
.0175 
.0180 
.0183 
.0188 
.0196 
.0205 
.0216 
.0237 
.0365 
,0635 
.1032 
.1245 
.1520 
.1900 
.2460 
.270 
.305 
.325 
.350 
.367 
.395 
.440 
.48 
.50 
.54 
.56 
.60 
.65 
.70 
.78 
.83 
.95 

1.05 

1.20 

L44 

Inch. 
0. 

Initial  load. 

• 

Elastlclimit. 

Tenaile  strength. 
Load  at  time  of  fractnre. 

0. 

0. 

.0002 

42,180 

63,050 

Elongation  after  fracture,  l''.67=16.7  per  cent. 
Elongation  of  inch  sections,  ''.50*,  M9,  'Ml, ''.09, 'M2, 'M3,  ".12, 
".13,  ".14,  ".14. 
Area  at  fracture,  l".21x".ll  =  -133  square  inch. 
Contraction,  61.6  per  cent. 
Appearance  of  fracture  fine,  silky,  slight  lamination. 


TESTS   OP  IRON  AND   STEEL. 
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j"  plate. 
-larks,  B  lengthwise. 
Sectional  area,  V'A97 


No.  1201. 
X'M83=.274  square  inch. 


AppUed  loads. 

In  ganged  length. 

Bemarka. 

TotaL 

Persqaaie 
inoh. 

Elongation. 

Set. 

Poundt. 
274 
1,370 
2,740 
4,110 
6,480 
6,850 
8,220 
9,690 
10.960 
11,200 
11,400 
11,600 
11,800 

12,000 

11,400 
11.600 
11, 800 
12.000 
12,200 
12.400 
12, 600 
12,800 
13,000 
13,200 
13,400 
13,600 
13.800 
14,000 
14,200 
14,400 
14.600 
14.800 
15,000 
15,200 
15,400 
15.600 
15,800 
16,000 
16.180 
13,800 

Poundt. 

1,000 

6,000 

10,000 

15.000 

20,000 

25.000 

30,000 

35,000 

40,000 

.•... 

0. 

.0021 
.0040 
.0050 
.0077 
.0004 
.0113 
.0130 
.0161 
.0153 
.0157 
.0160 
.0163 

f.0172 

).020Q 
.0238 
.0257 
.0296 
.0460 
.1000 
.2035 
.2300 
.2650 
.3300 
.3520 
.3650 
.3970 
.43 
.48 
.61 
.54 
.57 
.61 
.66 
.73 
.80 
.91 
.98 

1.13 

1.47 

Inch. 
0. 

"o* 

Initialload. 

Tenflile  strength. 
Load  at  time  of  fracture. 

0. 

0. 

.0003 

43, 070 

' 

*...... 

59.160 

Elongation  after  fracture,  l''.87=18.7  per  cent. 
Elongation  of  inch  sections,  'M7,  ".31,  ".55»,  'M7,  'M4,  ''.13,  ".11,  ".09, 
".09,  ".11.  J        >        >  J        >        J        J        1        J 

Area  at  fracture,  l".27xM0  =  .127  square  inch. 
Contraction,  63,7  per  cent. 
Appearance  of  fracture  silky,  lamellar. 
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TESTS   OF   IRON  AND   STEEL. 


No.  1202. 
tV'  plate. 

Marks,  C  lengthwise. 
Sectional  area,  l".498x".193  =  .289  square  inch. 


Applied  loads. 

In  ganged  length. 

* 

TotaL 

Per  aqnare 
inch. 

Elongation. 

Set 

Poundt. 

289 

1,445 

2,890 

4.335 

6.780 

7,225 

8,670 

10,116 

11,660 

11,800 

12,000 

12,200 

12,400 

12,600 

12,800 

13,000 
13.200 
13,000 

13,200 

13,000 
13,200 
13,400 
13,600 
13,800 
14,000 
14,200 
14^400 
14,600 
14,800 
15,000 
15,200 
15.400 
15,600 
15,800 
16.000 
16, 200 
16,400 
16,600 
16,800 
17,000 
17, 200 
17,400 
17,600 
17,710 
15*300 

Poundi, 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 

Inchet. 

0. 

.0022 
.0045 
.0065 
.0082 
.0100 
.0119 
.0137 
.0157 
.0159 
.0161 
.0164 
.0167 
.0169 

<  .0173 
.  0200 
.  0233 
.0300 
.0563 

C.0835 

;  .1250 
.1500 
.2050 
.2975 
.3120 
.8200 
.340 
.355 
.880 
.405 
.45 
.48 
.51 
.55 
,57 
.61 
.65 
.70 
.75 
.83 
.93 
.98 

1.10 

1.23 

1.40 

1.70 

Ineh. 
0. 

Initialload. 
Ehutio  limit 

• 

TensUe  strength. 

Load  at  time  of  mptnre. 

a 

0. 

0. 

.0001 

43,600 

•V 

^ 

61  280 

Elongation  after  rupture,  2".09=20.9  per  cent. 

Elongation  of  inch  sections  '^24,  '^56»,  ''.26,  ".18,  ".15,  ".13,  ".15,  ".13, 
".16,  ".13. 
Area  at  fracture,  1".21  x  'M2  =  .145  square  inch. 
Contraction,  49.8  per  cent. 
Appearance  of  fracture  silky,  lamellar. 


TESTS  OP  IRON -AND   STEEL. 
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No.  1203. 
A''  plate. 

Marks,  D  lengthwise. 
Sectional  area,  V'Add  x  'M86  =  .279  square  inch. 


AppUedloadA. 

In  ganged  length. 

Bemarks. 

ToteL 

Fersquue 
inch. 

Bet. 

Poundi. 

279 

1,895 

2,790 

4,185 

6,580 

6,975 

8,870 

0,765 

11,160 

11,400 

11,600 

11,800 

12,000 

12,'200 

12.400 

12,600 

12,800 

13,000 

13,200 

13,400 

13,600 

13.800 

13,200 

13,400 

13,600 
13,800 
14,000 
14,200 
14,400 
14,600 
14,800 
15,066 
15,345 
15, 624 
15, 003 
16,182 
16,461 
16,740 
17,019 
17, 294 
17, 577 
17,690 
14,900 

Poundt. 
1,000 
6.000 
10,000 
15,000 
20,000 
25.000 
80,000 
85,000 
40,000 

Jneh$9, 
0. 

.0014 
.0036 
.0056 
.0074 
.0088 
.0106 
.0123 
.0141 
.0144 
.0147 
.0149 
.0151 
.0153 
.0156 
.0158 
.0161 
.0163 
.0167 
.0169 
.0182 
.0230 
.0343 
C       .0385 
i       .0650 
.1200 
.2300 
.8260 
.3295 
.3340 
.364 
.378 
.411 
.45 
.53 
.59 
.63 
.68 
.80 
.92 
L04 
1.33 
1.65 

JnehM. 
0. 

Initial  load. 
ElaatioUmtt. 

Tensile  streni^th. 

Load  at  time  of  fraotnre. 

-.0001 

-.0001 

-.0001 

-.0001 

48,030 

54,000 
55.000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
63,400 

Elongation  after  rupture,  l''.90  =  19.0  per  cent. 
Elongation  of  inch  sections,  'M9,  ''.49»,  ".28,  ".16,  ".16,  ".11,  ".12, 
".13  ".14  ".12. 
Area  at  fracture,  1".20  x  ".10  =  .120  square  inch. 
Contraction,  67  per  cent. 
Appearance  of  fracture  fine,  silky. 


716  TESTS   OP   IRON  AND  STEEL. 

No.  1204. 
A"  plate. 

Marks,  E  lengthwise. 
Sectional  area,  1".500  x  ".180  =  .270  sqaare  inch. 


AppUed  loads. 

In  gauged  length. 

Beoutfki. 

TotaL 

Per  sqaare 
incli. 

Elongation. 

Set 

Powidi. 
270 
1,350 
2,700 
4,050 
6,400 
6,750 
8,100 
9,450 
10,800 
11,000 
11,200 
11,400 
11.600 
11.800 
12.000 
12,200 
12,400 

12,200 
12.400 
12. 600 
12,000 
13. 230 
13.500 
13,770 
14, 040 
14,310 
14.580 
14,850 
15.120 
15,390 
15,600 
15.930 
16,200 
16, 470 
16,740 
17,010 
17,110 
14, 800 

Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80.000 
85,000 
40,000 

inehet. 

0. 

.0022 
.0045 
.0065 
.0079 
.0100 
.0117 
.0136 
.0153 
.0156 
.0158 
.0160 
.0164 
.0167 
.0175 
.0193 
.0256 
.0450 
.0572 
.0780 
.1650 
.334 
.339 
.342 
.365 
.387 
.43 
.47 
.53 
.56 
.65 
.71 
.80 
.86 

1.00 

1.13 

1.37 

1.70 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strengtli. 
Load  at  time  of  fhMtnre. 

-.0002 

-.0002 

-.0001 

-KOOOl 

43,700 

] 

I 

48,000 
4U,000 
50,000 
51.000 
52,000 
53.000 
54.000 
55,000 
66.000 
67,000 
58.000 
59. 000 
60,000 
61,000 
02,000 
63.000 
63,370 

1 

Elongation  after  fracture,  2" .00  =  20  per  cent. 

Elongation  of  inch  sections,  ''.14,  ".15,  ".17,  ".16,  ".19,  ".22,  ".52»,  ".20, 
".16,  ".10. 
Area  at  fracture,  1".25  x  ".09  =  .113  square  inch. 
Contraction,  58.1  per  cent. 
Appearance  of  fracture  fine  silky. 


TESTS    OP   IRON   AND   STEEL. 
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No.  1205. 


A^'  plate. 

Marks,  4-5  lengthwise. 

Sectional  area,  1".502  x  'M72  =  .258  square  inch. 


AppUed  loads. 

In  gaa((ed  length. 

Rfimftrkn. 

Total 

Per  Booare 
inca. 

Elongation. 

Set 

Pound$. 
258 
1,290 
2,680 
8,870 
5,160 
6,450 
7,740 
10, 820 
10,800 
11,000 
11,200 
11,352 
11,610 
41,868 
12,126 
12,384 
12,642 
12,900 
13, 151 
13,416 
13, 674 
13,932 
14,190 
14,448 
14,706 
14,064 
15,222 
15,480 
15,738 
15,996 
16,254 
16, 512 
16,770 
17,028 
17,286 
17, 500 
15,600 

Pounds. 
1,000 
5,000 
10, 000 
15,000 
20,000 
25,000 
30,000 
40,000 
41,800 

Inches, 
0. 

.0023 
.0042 
.     .0058 
.0076 
.0003 
.0112 
.0146 
.0152 
.  0162 
.0182 
.0198 
.0307 
.0535 
.1700 
.2680 
.2950 
.8180 
.33 
.33+ 
.40 
.42" 
.44 
.48 
.62 
.56 
.60 
.66 
.72 
.78 
.87 
.98 
1.08 
1.22 
1.60 
2.10 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

.0001 
.0001 

Initial  load. 
Elastic  limit. 

TensUe  strongtb. 

Load  at  time  of  fracture. 

44.000 
45. 000 
46.000 
47.000 
48. 000 
49,000 
50,000 
51,  000 
52,000 
53,000 
54.000 
55, 000 
56,000 
67. 000 
58,000 
69,000 
60,000 
61, 006 
62. 000 
63,000 
64.000 
65,000 
66,000 
67,000 
67,830 

Elongation  after  fracture,  2''.51  =  25.1  per  cent. 
Elongation  of  inch  sections,  'M9,  ".27,  ''.57»,  ".20,  ".20,  ".23,  ".22, 
".19,  ".31,  ".13. 
Area  at  fracture,  1".17  x  'Ml  =  .129  square  inch. 
Contraction,  50  per  cent. 
Appearance  of  fracture  fine  silky. 
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TESTS   OF   IBON  AND  STEEL. 


No.  1206. 
■,aj"  plate. 

Marks,  B  crosswise. 
Sectional  area,  l".498x".187  =  .280  square  inch. 


AppUed  loads. 

In  ganged  length. 

Brauffki. 

TotaL 

Per  square 
inch. 

Elongation. 

Set 

Pounds. 
280 
1,400 
2,800 
4,200 
5,600 
7,000 
8,400 
9,800 
11,200 
11,400 
11,000 
11,800 
12, 000 
12, 200 
12. 400 
12,600 
12,800 
13,000 
13,200 
13,400 
13,600 
13, 700 
13,400 
13,600 
13, 720 
14,000 
14,280 
14,  560 

14,  840 
15, 120 
15.400 

15,  680 
15,960 
16, 240 

16,  520 
16,800 

17,  080 
17. 240 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35, 000 
40,000 

0. 

.0010 
.0028 
.0044 
.0061 
.0082 
.0098 
.0121 
.0142 
.0146 
.0150 
.0155 
.0160 
.0165 
.0173 
.0187 
.0210 
.  0275 
.0390 
.0545 
.0920 
.1210 
.1375 
.1470 
.1680 
.2900 
.3750 
.40 
.45 
.60 
.57 
.05 
.70 
.79 
.86 

1.04 

1.22 

1.42 

Ineh. 
0. 

Initialload. 
Elaaticlimit. 

Tensile  strengfh.    . 
Tore  apart  from  one  edge. 

.0002 
.*0002"* 

.0002 

.0007 

43, 570 



49,000 
50,000 
51, 000 
52, 000 
63,000 
54,000 
55,  OOO 
.      56,000 
57,000 
68,000 

59.  000 

60.  000 

61.  000 
61,570 

Elongation  after  fracture,  l''.54=15.4  per  cent. 
Elongation  of  inch  sections,  'M7,  ''.32»,  'M3,  'M4,  'M3,  'M4,  'Ml, 
'M3/M4/M3. 
Area  at  fracture,  l".34x'M4:  =  .188  square  inch. 
Contraction,  32.9  per  cent. 
Appearance  of  fracture  silky  lamellar. 


'  TESTS   OP   IKON  AND   STEEL. 
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No.  1207, 
'plate. 
arkSy  0  crosswise. 
Sectional  area,  1"A95  x  'M95  =  .292  per  sqoare  inch. 


Tn  ganfod  length* 

BemarkB. 

TotaL 

Per  aqnare 
inca. 

Elongation. 

Set 

Poundi. 
292 
1,460 
2,920 
4,380 
6,840 
7.300 
8,760 
10.220 
11,680 
13,000 
13.200 
13,400 
13,600 
13,800 

14,000 

13,800 

14,016 
14,308 
14,600 
14.892 
15,184 
15,476 
15.768 
16.060 
16, 352 
16,644 
16,936 
17,228 
17,620 
17,812 
18,020 
17,800 

Pounds. 
1,0U0 
5,000 
10,000 
15,000 
20,000 
25,000 
80.000 
35,000 
40,000 

Jndief. 
0. 

.0014 
.0031 
.0050 
.0067 
.0088 
.0103 
.0128 
.0143 
.0158 
.0162 
.0164 
.0166 
.0169 
C       .0173 

>  .0300 
5       .0540 

>  .0700 
.1700 
.2690 
.384 
.43 
.47 
.53 
.57 
.62 
.66. 
.75 
.86 
.95 

1.15 
1.35 
1.94 

Inch. 
0. 

Initial  load, 
Blaatio  limit 

9 

Tensile  strength. 
Load  at  time  of  f raotare. 

0. 

0. 

0. 

0. 

47,950 

48,000 
49,000 
50.000 
61,000 
52,000 
63,000 
54.000 
65,000 
56, 000 
57, 000 
58,000 
59,000 
60,000 
61.000 
61, 710 

Elongation  after  raptore,  2''.29  =  22.9  per  cent. 
Elongation  of  inch  sections,  ''.20,  ".20,  ".23,  ".22,  ".24,  ".22,  ".ST, 
".30,  ".17,  ".14. 
Area  at  fracture.  l".26x'M5  =  .188  square  inch. 
Gontractiou,  35.6  per  cent. 
Appearance  of  fracture  silky,  lamellar. 
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TESTS  OP  IKON  AND  STEEL. 


No.  1208. 
tV'  plate. 

Marks,  D  crosswise. 
Sectional  area,  1".497  x  ".189=.283  square  inch. 


AppUed  loads. 

In  gauged  length. 

Bemarki. 

TotaL 

Per  square 
inch. 

Elongation. 

Set. 

Pouivda. 

283 

1,415 

2,830 

4,245 

5,660 

7,075 

8.490 

9.905 

11,820 

11.600 

11.800 

;2,ooo 

12, 200 
12.400 
12,600 
12.800 
13,000 
13, 100 
12,200 
12. 400 
12,600 
12,800 
18.000 
13,200 
13,301 
13.584 
13,867 
14,150 
14,433 
14.716 
14,999 
15,280 
15,565 
15, 848 
16,131 
16,414 
16,697 
16.980 
17,263 
17,300 
16,100 

Pound*. 
1,000 
5,000 
10, 000 
15, 000 
20,000 
25,000 
30.000 
85. 000 
40,000 

Inehet. 
0. 

.0014 
.0031 
.0049 
.0067 
.0083 
.0102 
.0123 
.0143 
.0144 
.0146 
.0150 

.or53 

.0157 
.0159 

Inch. 
0. 

Initialload. 

Elastlo  limit 

• 

Tensilo  strength. 
Load  at  time  of  fraoture. 

0. 

0. 

0. 

0. 

.0162 
.0164 
.0240 
.0533 
.0600 
.0720 
.1020 
.  2400 

45,940 

.3500 
.43 

.46 

.52 

.35 

.60 

.65 

.71 

.78 

.86 

1.00 

MO 

,   1.31 

1.69 

1.02 

47,000 
48,000 
49. 000 
50, 000 
61, 000 
58,000 
53.000 
54,000 
55,000 
56.000 
57, 000 
58,000 
59,000 
60.000 
^61,000 
61,130 

Elongation  after  fracture,  2".32=l-3.2  per  cent. 

Elongation  of  inch  sections,  'M8,  ''.21,  ".21,  ".30,  ".62,»  ".25,  ".17,  ".18, 
".16,  ".14. 
Area  at  fracture,  l".18x  'M3  =  .153  square  inch. 
Contraction,  45.9  per  cent. 
Appearance  of  fracture  silky,  lamellar. 


TESTS   OF   IBON   AND   STEEL. 

No.  1209. 
A"  plate. 

Marks,  E  crosswise. 
Sectional  area,  1".497  x  'M80  a  .260  sqaare  inch. 
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Applied  loads. 


TotaL 


209 
1,845 
2,600 
4,035 
5,880 
6,725 
8,070 
0,415 
10,760 
11,000 
11,200 
1L400 
11,600 
11,800 
12,000 
12,200 
12,400 
12,600 

12,800 

12,400 
12,600 
12,800 
12,600 

12,800 

13,000 
13,181 
13,450 
13,719 
18,988 
14,257 
14,526 
H705 
15,064 
15^838 
15,602 
15^871 
16^140 
16^409 
16.678 
16.947 
16^900 
17,035 
17,060 

17,060 

15,800 


Pertqiiare 
inch. 


Povndt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 


46»840 


49.000 
50.000 
51,600 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58.000 
59,000 
60,000 
61,000 
62.000 
63,000 


68,420 


In  ganged  length. 


Elongation. 


JfUiKei, 
0. 
.0006 

.0017 
.0032 
.0049 
.0067 
.0082 
.0102 
.0125 
.0129 
.0133 
.0187 
.0141 
.0145 
.0148 
.0158 
.0158 
.0163 
f   .0174 
\    .0)00 
.0203 
.02.30 
.0620 
.0845 
C  .1342 
\   .1620 
.2H) 
.282 
.296 
.820 
.845 
.882 
.45 
.47 
.60 
.58 
.64 
.74 
.80 
.92 
1.08 
1.25 
1.88 
L57 
1.68 
(L82 
>L91 


Bet. 


Inch. 

0. 

0. 

0. 


0. 


.0004 


Bemarks. 


Initial  load. 


Elastic  limit 


>  Tensile  strength. 
Load  at  time  of  fhtctore. 


Elongation  after  fracture,  2^^21=22.1  per  cent. 
Elongation  of  inch  sections,  'M8,  ".19,  ".17,  'M7,  'M5,  ".18,  ".64,»  ' 
".24,  ".18. 
Area  at  fracture,  l".18x".12  =  .142  square  inch. 
Oontraotion,  47.2  per  cent. 
Appearance  of  firacture  silky. 
&  Ex.  36 — -46 


^2l, 
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TESTS  OF  IBON  AND   STEEL. 


No.  3510, 


A"  plate. 

Jklarks,  A  crosswise. 

Sectional  area,  l".497x".182  =  .2(r2  square  inch. 


In  gauged  loDgth. 

Remarks. 

Total. 

Per  sqnare 

iDCh. 

Elongation. 

Set. 

PoundM. 
272 
1,360 
2,720 
4,080 
6,440 
6,800 
8,160 
9.620 
10,880 
12.000 
12,200 
12,400 
12,600 
12,800 
18,000 
13,200 
18,400 

13,500 

13,600 
18,872 
14.144 
14.416 
14.688 
14,960 
15,232 
15,504 
15,776 
16,048 
16,320 
16,503 
16,864 
17,136 
17,210 
15,600 

Pounds, 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
85,000 
40,000 

lnch£9, 
0. 

.0005 
.0018 
.0031 
.0050 
.0065 
.0083 
.0101 
.0123 
.0142 
.0145 
.0148 
.0152 
.0155 
.0158 
.0161 
.0167 
.0185 
.1145 
.143 
.190 
.325 
.359 
.40 
.42 
.46 
.50 
.56 
.63 
.75 
.86 
.98 
1.17 
1.53 

Jneh. 
0. 

Initial  load. 
SlMUoUmit. 

TensUe  strength. 

Load  at  time  of  fraotore. 

0. 

0. 

0. 

0. 

49,260 

-{ 

50,000 

61,000 

62,000 

53,000 

54,000 

55.000 

56,000   i 

67.000 

58,000 

59. 000 

60,000 

61. 030 

62,000 

63,000 

63,270 

Elongation  after  rupture,  I'^Sl  =  18.1  per  cent. 

Elongation  of  inch  sections,  ".17,  '^27,  ''.52»,  'M6,  'M6,  ".12.  'MO, 
".10/Ml, 'MO. 

Area  at  fracture,  rM7  x  'M3  =  .152  square  inch. 

Contraction,  441  per  cent. 

Appearance  of  fracture,  silky.  Fine  seam  extends  full  width  of  bar 
in  fractured  surface. 


V'  plate. 
Ma        " 


TESTS   OP  IRON  AND   STEEL. 
No.  1211.  . 


72? 


larkSy  F  lengthwise. 
Sectional  area,  V'A^Z  x  ^^246  =  .367  square  inch. 


AppUedloftds. 

In  ganged  length. 

Remarks. 

TotaL 

PerMOAre 
inon. 

Set. 

PotlfMff. 

867 
1.835 

PwndM. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80.000 

JnehM, 
0. 

.0012 
.0031 
.0048 
.0068 
.0086 
.0104 
.0123 
.0125 
.0127 
.  0128 
.0180 
.0182 
.0144 
.0162 
.0175 
.0260 
'    .0365 
.0715 
.1365 
.1583 
.1720 
.1828 
.100 
.221 
.266 
.288 
.300 
.334 
.340 
.375 
.404 
.446 
.47 
.62 
.56 
.61 
.66 
.75 
.83 
.04 
1.03 
1.23 
1.47 
2.05 

JfMft. 

0. 

Initial  load. 
Elaatto  limit 

Tensile  strength. 

Load  at  time  of  fractore. 

3,670 

6,505 
7,340 

9,175 
a  010 
13,000 
13,200 
13,400 
13,600 
13,800 
HOOO 
14,100 
14,200 
14,400 
14,600 
14,800 
15,047 
16,414 
14,600 
14,800 
15,000 
15,200 
15,414 
15,781 
16,148 
16,615 
16.882 
17,^9 
17,616 
17,083 
18,860 
18,717 
19,084 
10,461 
10,818 
20,185 
20,662 
20,810 
21,286 
21,663 
22,020 
22,887 
22,660 
10,100 

'  "M.isb" 

4t,  000 
42,000 

42,000 
43,  boo 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
61,000 
52,000 
53,000 
54.000 
56,000 
66,000 
57.000 
68,000 
50,000 
60,000 
61,000 
61,740 

Elongation  after  fracture,  2^'.44  =  24.4  per  cent. 
Elongation  of  inch  sections,  'MS,  ''.25,  ".57»,  ".32,  ".22,  ".20,  ".18,  ".18, 
".17,  ".17. 
Area  at  fracture,  1".12  x  "XI  =  .190  square  inch. 
Contraction,  48.2  per  cent. 
Appearance  of  fracture,  silky. 
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TESTS    OF   IRON   AND    STEEL. 


\"  plate. 

Marks,  G  lengthwise. 

Sectional  area,  l'^499 


No.  1212. 


X  ''.241  =  .361  square  inch. 


Applied  loads. 

In  ganged  length. 

SemarkB. 

Total. 

per.^„.™ 

Elongation. 

Set. 

Poundt. 
361 
1. 805 
3,610 
5,415 
7,220 
9,025 
10,830 
14,000 
14,200 
14,400 
14,600 
14,800 
15. 000 
15,100 
14,600 
14,800 
15,000 
15,200 
15,400 
15,523 
15,884 
16,245 
16.606 
16,967 
17,328 
17,689 
18, 050 
18.411 
18. 772 
19,133 
19,494 
19,855 
20,216 
20,677 
20,938 
21,299 
21,660 
22.021 
22.882 
22.620 
19,000 

Pounds. 
1,000 
5,000 
10,000 
15.000 
20.000 
25,000 
30,000 

Inchet, 

0. 

.0012 
.0030 
.0044 
.0061 
.0076 
.0093 
.0123 
.0124 
.0120 
.0127 
.0129 
.0132 
.0171 
.0310 
.0440 
.0535 
.1150 
.1760 
.260 
.270 
.281 
.302 
.329 
.353 
.374 
.43 
.45 
.50 
.53 
.57 
.63 
.68 
.76 
.82 
.96 

L06 

1.20 

L48 

Inch. 
0. 

Initial  load. 
filaatioUinii. 

Tensile  strength. 

Load  at  time  of  frmcture. 

41,550 

• 

43,000 
44,000 
45,000 
46,000 
47.000 
48.000 
49.000 
60,000 
51.000 
62,000 
53,000 
64,000 
65.000 
66.000 
67,000 
68,000 
60,000 
60,000 
61,000 
62.000 
62,660 

Elongation  after  fracture,  2''.43  =  24.3  per  cent. 
Elongation  of  inch  sections,  '^25,  ''.63*,  '^30,  ''.24,  ".19,  'M6,  MT/MO, 
".18  'M5. 
Area  at  fracture,  rM2  x  ".16  =  .179  square  inch. 
Contraction,  50.4  per  cent 
Appearance  of  fracture  fine,  silky. 


TESTS   OF   IRON   AND   STEEl,. 

Ko.  1213. 
i''  plate. 

Marks,  H  lengthwise. 

Sectional  area,  1^^498  x  '^243  =  .364  sqnare  inch. 
Specimen  convex  on  the  side  next  micrometer. 
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Appliedloads. 

In  ganged  length. 

Seinarks. 

Total. 

Per  sqoare 
inoL 

Elongation. 

Sot. 

F<yu7idt. 

364 

1,820 

3,640 

5,460 

7,280 

9,100 

10.920 

14.000 

14,200 

14,400 

14,600 

14,800 

15.000 

15,200 

15,400 

15,600 

14,700 

14,800 

15.000 

15,200 

15^400 

15,600 

15^800 
16,200. 
15,400 
15,600 
15,800 
16.016 
16,380 
16,744 
17,108 
17,472 
17,836 
18,200 
18,664 
18,928 
19,292 
19,656 
20,020 
80,384 
20,748 
21,112 
21,476 
21,540 
18,000 

Pounds. 
1.000 
5^000 
10,000 
15,000 
20,000 
25,000 
30^000 

Ineh€$. 
.0 

.0004 
.0017 
.0029 
.0043 
.0059 
.     .0075 
.0104 
.0106 
.0108 
.0111 
•     .0112 
.0114 
.0115 
.0117 
,       .0119 
.0165 
.0182 
.0215 
.0250 
.0849 
.0518 
.0885 
.132 
.190 
.258 
.271 
.287 
.307 
.326 
.350 
.380 
.43 
.47 
.62 
.55 
.61 
.67 
.73 
.80 
.95 
1.06 
L20 
1.60 
1.68 

Inch. 
0. 

Initialload. 
Elastio  limit 

0. 

.0001 

.0001 

42,860 

5 

i 

44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
51,000 
55,000 
66.000 
57,000 
58,000 
69,000 
69,180 

TensUe  strength. 

Load  at  time  of  fractnre- 

Elongation  after  fracture,  2'M2  =  21.2  per  cent. 
Elongation  of  inch  sections,  'M2,  ''.13,  'M3,  'M2,  'M3,  'M5,  ".19,  ".2G, 
''.66»,^23. 
Area  at  fractare,  l'M2  x  ^M6  =  .168  sqnare  inch. 
Contraction^  53.8  per  cent. 
Appearance  of  fractare  silky,  lamellar. 
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TESTS   OF  IRON  AND   STEEL. 


No.  1214. 
"  plate. 

f arks,  I  lengthwise. 
Sectional  area,  r'.482x ''.261  =  .372  square  inch. 


AppUed  loads. 

In  ganged  length. 

Bemarka. 

Tot«L 

PerMmare 
inch. 

Set. 

Poundt, 
872 
1,860 
8,720 
5,580 
7^440 
9,300 
11,160 
13,000 
13.200 
18,400 
13.600 
13,800 
14,000 
14,200 
14,000 
14,200 
14,400 
14,600 
14,800 
15,000 
14.400 
14,600 
14,800 
15,000 
15,200 
15,400 
15,600 
15,800 
16,000 
16.200 
16.368 
16,740 
17, 112 
17,484 
17,856 
18,228 
18,600 
18,972 
19.344 
19,716 
20.088 
20,460 
20,832 
21,204 
21,576 
21.8£0 
18,100 

Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 

0. 

.0022 
.0044 
.0065 
.0065 
.0101 
.0120 
.0138 
.0189 
.0141 
.0148 
.0145 
.0149 
.0158 
.0362 
.0590 
.0638 
.0760 
.0922 
.220 
.229 
.240 
.250 
.279 
.293 
.295 
.298 
.307 
.832 
.887 
.346 
.366 
.412 
.45 
.47 
.55 
.61 
.67 
.71 
.78 
.85 
.97 

1.11 

1.84 

1.56 

2.12 

Inch, 
0. 

Iniilatload. 
KiMtlelimtt 

Tensile  strength. 
Load  at  time  of  rapture. 

-^0001 

-^0001 

—.0001 

*""87,*660"" 

44,000 
45,000 
46.000 
47,00(r 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
66,000 
57,000 
58,000 
58,660 

Elongation  after  rapture,  2".52  =  25.2  per  cent. 
Elongation  of  inch  sections,  ".18,  ".44»,  ''.49»,  ''.27,  ".24,  ".21,  ".19, 
".17,  ".18,  ".16.  »>>»», 

Area  at  fracture,  r'.08x".16=.162  square  inch. 
Contraction,  56.5  per  cent. 
Appearance  of  fracture  fine  silky. 


TESTS   OF   IRON   AND   STEEL. 
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No.  1215. 
I"  plate. 

Marks,  J  lengthwise. 
Sectional  area,  r^499x^'.257=.385  square  inch. 


In  ganged  length. 

RemarkH. 

Total 

Per  sqiiare 
inch. 

Elongation. 

Set. 

PoundM, 

886 

1,926 

8^850 

6,776 

7,700 

9,625 

11,550 

14,000 

14.200 

14,400 

14.600 

14,800 

16,000 

16,200 

15.400 
16,600 
15,800 

16,000 

16,200 

15,800 

16,000 

16,800 

16,000 

10,200 

16,400 

16,600 

16,000 

16,200 

16,400 

16,600 

16,800 

16,940 

17,826 

17,710 

18.096 

18,480 

181865 

19.250 

19.685 

20,020 

20.405 

20,790 

21,175 

21,560 

21,945  . 

22,880 

22,716 

23,100 

28,485 

20,300 

Potmdf. 
1,000 
6.000 
10,600 
15.000 
20.000 
25,000 
80,000 

0. 

.0026 
.0061 
.0078 
.0094 
.0113 
.0180 
.0154 
.0156 
.0158 
.0160 
.0162 
.0163 

(.0168 

{.0196 
.02fl8 
.0287 
.0291 

(.0366 

{.0568 
.0836 
.1050 
.1500 
.1950 
.2160 
.2220 
.246 
.261 
.267 
.271 
.278 
.287 
.292 
.301 
.823 
.344 
.380 
.440 
.47 
.50 
.64 
.68 
.64 

..70 
.77 
.83 
.90 

1.06 

1.22 

1.40 

1.78 

IiUih, 
0. 

Initial  load. 

• 

ElaatiolimlL 

• 

Tensile  strength. 
Load  at  time  of  ftaotnie. 

—.0002 

-.0002 

-.0002 

88,960 

44,000 
45,000 
46.000 
47,000 
48,000 
49.000 
60,000 
61,000 
62,000 
58,000 
64,000 
65.000 
66.000 
57,000 
68.000 
59,000 
60,000 
61,000 

Elongation  after  fractore,  2'',60  =  25.0  per  cent. 
Elongation  of  inch  sections,  'M3,  'M8,  'M9,  ".24,  ".26,  ".62», 
".23,  ".21,  ".15.  J         »         .         V      ' 

Area  at  fracture,  l".llx".16  =  .178  square  inch. 
Contraction,  53.8  per  cent. 
Appearance  of  fracture  fine  silky,  slight  lamination. 


'.29i 
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TESTS   OP   IRON  AND   STEEL. 


No.  1216. 
i"  plate. 

Marks,  K  lengthwise. 
Sectional  area,  r'.499  x  ".252  =  .378  square  inch. 


Applied  loads. 

In  ganged  length. 

BemarkB. 

Total. 

Per  aqnare 
Inch. 

Elongation. 

Set 

Pound: 
378 
1,890 
8,780 
5,670 
7,560 
9,450 
11, 340 
13,000 
13,200 
13,400 
13.600 
18,800 
14,000 

14,200 

13,700 
13,800 
14,000 
14,200 
14,400 
14,600 
14,800 
15.000 
15,200 

15,400 

15,600 
15,800 
16,000 
16,254 
16. 632 
17. 010 
17,388 
17,766 
18,144 
18,522 
18,900 
19,278 
19,660 
20,034 
20.412 
20,790 
21,108 
21, 546 
21,924 
21,980 
18,600 

Pmindt. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 

0. 

.0020 
.0041 
.0061 
.0081 
.0097 
.0115 
.0131 
.0132 
.0135 
.0137 
.0138 
.0145 
C   .0151 
)    .0162 
.0218 
.0243 
.0202 
.0380 
.0680 
.1250 
.156 
.203 
.216 
5   .248 
{   .289 
.293 
.301 
.317 
.325 
.347 
.385 
.43 
.46 
.52 
.65 
.60 
.65 
.71 
.80 
.93 

1.02 

1.20 

1.36 

1.66 

L86 

iMh. 

0. 

Initial  load. 
Elaatio  limit 

Tenalie  atrength. 
Load  at  time  of  flraetnie. 

* 

86.510 

. 

...... .:.... 



43,000 
44,000 
45,000 
46,000 
47,000 
18.000 
49,000 
60,000 
51.000 
52.000 
63.000 
54,000 
65,000 
66,000 
57,000 
58,000 
58,150 

Elongation  after  fracture,  2'^39  =  23.9  per  cent. 
Elongation  of  inch  sections,  'M7,  ^'.27,  ^66»,  ''.29,  ''.22,  ".20,  ". 
".14,  ".13,  ".13. 
Area  at  fracture,  1".12  x  ".14=  .157  square  inch, 
Gontraction,  58.5  per  cent. 
Appearance  of  fracture  silki^,  lamellar. 


18, 


TESTS   OF   IRON   AND   STEEL. 
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No.  1217. 
i"  plate. 

Marks,  L  lengthwise. 
Sectional  area,  ^'.493  x  ^^250  =  .375  square  inch. 


Applied  loacU. 

In  ganged  length. 

Bemarks. 

ToUL 

PerMoare 

iDOh. 

Sloogatioc. 

Set 

Pounds. 
375 
1,875 
8,750 
6,625 
7^500 
9,875 
11,250 
15,000 
15^200 
16,400 
15^600 
15^800 
16,000 
16.200 
16,400 
16,600 
16,800 
17,000 
16,600 
16^800 
17.000 
17,200 
16,000 
16^200 
16,400 
16^600 
10,800 
17,000 
17,250 
17,626 
18.000 
18,875 
18,750 
19,125 
19.600 
19,875 
20,250 
30,625 
21.000 
21,875 
21,750 
32,125 
22,500 
22,875 
23,050 
19,800 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 

Inchss. 
0. 

.0009 
.0024 
.0039 
.0054 
.0089 
..00ft7 
.0122 
.0123 
.0W4 
.0126 
.0128 

.ono 

.0183 

.0186 

.0140 

.0145 

.0148 

.0161 

.0102 

.0500 

.1000 

.210 

.233 

.245 

.255 

.315 

.819 

.324    • 

.334 

.847 

.380 

.427 

.47 

.62 

.65 

.62 

.67 

.74 

.84 

.94 
LIO 
1.29 
L52 
2.00 

Inch, 
0. 

Initial  load. 

4 
Elastio  limit 

• 

TeoBile  Btreogtb. 
Load  at  time  of  fraotnre. 

0. 

0. 

0. 

45,810 

46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
53,000 
54,000 
65^000 
56,000 
57,000 
68,000 
69,000 
60,000 
61,000 
61.470 

Elongation  after  fracture,  2''.38  =  23.8  per  cent. 
Elongation  of  inch  sections,  'M9,  ''.21,  ''.29,  ".60»,  ".23,  ".21,  ",1 7, 
".16,  ".U.  »        J        >  »        ,        ,        , 

A.rea  at  fracture,  r'.14  x  ".16  =.182  square  inch. 
Oon traction,  51.6  per  cent. 
Appearance  of  fracture  silky,  lamellar. 


'.18. 
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TESTS   OF   IBON  AND   STEEL. 
TSo.  1218. 


J"  plate. 

Marks,  M  lengthwise. 

Sectional  ares,  1".498  x  ".244  =  .366  square  inch. 


Applied  loads. 

In  ganged  length. 

Renuffka. 

ToUl. 

Per»qii«r© 
Inch. 

Elongation. 

8eL 

Pound*. 

366 

1,830 

8,660 

5,490 

7,820 

9.150 

10,980 

14,000 

14,200 

14,400 

14,600 

14,800 

15.000 

15,200 

15.400 

15,600 

15,700 

15^000 

15,200 
1^400 
15,600 
]^800 
16,000 
16,200 
16,400 
15,800 
16.000 
16,200 
16,400 
16,600 
16,836 
17.202 
17,568 
17.934 
18,300 
18.668 
19,032 
191808 
19,764 
20,180 
20,496 
20.862 
21,228 
21,290 
17,500 

Pound*. 
1,000 
5,000 
10,000 
15.000 
20,000 
26,000 
80,000 

Jneht*. 

a 

.0020 
.0040 
.0062 
.0081 
.0101 
.0120 
.0140 
.0151 
.0158 
.0155 
.0167 
.0159 
.0161 
.0168 
.0165 
.0174 

5.0195 

{.0207 
.0228 
.0242 
.0290 
.0379 
.0425 
.0456 
.0860 
.1220 
.1336 
.170 
.880 
.870 
.878 
.406 
.47 
.50 
.64 
.61 
.68 
.75 
.88 

1.01 

1.12 

1.80 

1.70 

2.00 

Inch. 
0. 

ElaaUolindk 

Load  at  time  of  fraotue. 

0. 

i" 

0. 

42,620 

46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
68,000 
64,000 
65,000 
56.000 
67.000 
58,000 
68,170 

Elongation  after  fracture,  2"A7  =  24.7  per  cent. 
Elongation  of  inch  sections,  ''.26,  ''.62»,  ''.22,  ".17,  ".14,  ".19,  ".20,  ".22, 
".22,  ".23. 
Area  atfractare,  1".16  x  ".12  =  .138  square  inch. 
Contraction,  62.3  per  cent. 
Appearance  of  fractnre  fine^  silky. 


TESTS  OF  IBON   AND   STEEL. 
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No.  1219. 
i"  plate. 

Marks,  N  lengthwise. 
Sectional  area,  1".499  x  ".244  s  .366  sqaare  inch. 


In  ganged  length. 

EemarkB. 

Totri. 

Per  sqaare 
inok. 

Elongation. 

Set. 

Poundt, 
806 
1,830 
3.660 
6,490 
7,320 
9.150 
10,980 
14,000 
14;200 
14,400 
14.600 

14,800 

15,000 
15,200 
15,400 

15,600 

15,800 
16,000 
16,200 
16,470 
16,836 
17,202 
17,668 
17,934 
18,800 
18.666 
19.032 
19.398 
19.764 
20,130 
20,400 
16.400 

Poundi. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
80,000 

Jnehu, 

0. 

.0037 
.0062 
.0083 
.0107 
.0127 
.0145 
.0181 
.0187 
.0201 
.0220 

5.0300 

^0520 
.102 
.150 
.175 

<.195 
.260 
.301 
.312 
.320 
.340 
.373 
.415 
.472 
.515 
.570 
.60 
.65 
.86 
.95 

1.20 

1.68 

Inch. 
0. 
0. 
—.0001 

Initial  load.                                                           i 
Elastic  limit 

—.0004 

-^0008 

89,840 

1 

TensUe  strength. 

Load  at  time  of  fraotore. 

45.000 
46.000 
47,000 
48.000 
49,000 
60.000 
51,000 
62,000 
63,000 
64,000 
55  000 
65,740 

1 

Elongation  after  fracture,  2''.04=20.4  per  cent. 
Elongation  of  inch  sections,  'MO,  'MO,  'MO,  'M2,  'M6,".20,  ".21,  ".55», 
".35,  'M6. 
Area  a  t  fracture,  l'M3  x  'M3  =  .147  square  inch. 
Contraction,  59.8  per  cent. 
Appeatance  of  fracture  fi  ne,  silky. 
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TESTS   OF   lEON  AND   STEEL. 


i"  plate. 

Marks,  I  lengthwise. 

Sectional  area,  r^498^250 


ISo.  1220. 
as  .375  square  inch. 


Applied  loada. 

In  gaaged  length. 

Kemarks. 

TotaL 

PeraqoAie 
iDck 

Elongation. 

S«t. 

PoundB. 

875 

1,875 

3,750 

5,625 

7.500 

0,875 

11,250 

14,000 

14,200 

14,400 

14,600 

14,800 

15,000 
15,200 
15,400 
15,600 
15,600 
16,000 
16,200 
16,400 
16,500 
16,875 
17,250 
17,625 
18,000 
18,875 
18,750 
19, 125 
19,500 
19,875 
20,250 
20, 625 
21,000 
21,375 
21,750 
22, 125 
22,500 
22,876 
23,250 
23,340 
20,400 

Potm<Zf. 
1,000 
5,000 
10.000 
15,000 
20,  COO 
25^000 
30,000 

Inehm. 

0. 

.0008 
.0019 
.0033 
.0049 
.0062 
.0078 
.0100 
.0102 
.0105 
.0111 
<.0122 
{.0144 
.0179 
.0266 
.0640 
.0900 
.157 
.230 
.266 
.274 
.277 
.286 
.812 
.333 
.357 
.879 
.415 
.47 
.50 
.55 
.58 
.65 
.70 
.75 

•   .95 
1.11 
1.23 
L52 
L85 

IfUh, 
0. 

Initial  load. 
Elaatio  limit 

Tensile  strength. 
Loadattimeof£cB4Staia. 

0. 

0 

0. 

38,450 

••--  •-.--•#• 

"""' 

44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
53,000 
54.000 
55.000 
56,000 
57,000 
68.000 
69.000 
60,000 
61.000 
62,000 
62,300 

Elongation  after  fracture  2''.29  =  22.9  per  cent. 
Elongation  of  inch  sections,  'M6/M5,  ".11,  'M7 ,".20,  ".24,  ".58»,  ".23, 
".22/M7.  I        >  >        > 

Area  at  fracture,  l'M5  x  'M7  =  .195  square  inch. 
Contraction,  48.0  per  cent. 
Appearance  of  fracture  fine  silky. 


TESTS   OF   IBON   AND   STEEL. 
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•        Ko.  1221. 
1"  plate. 

Marks,  6  lengthwise. 
Sectional  area,  r'.500x".238=  .375  sqaareiach. 


Applied  IcMds. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set 

Powuto. 

857 
1,786 
8,570 
6.856 
7,140 
8,925 
10,710 
12,495 
18,000 
18,200 
18,400 
13,600 
18,800 
14,000 
14,200 
14,400 
14,600 
14,800 
14,994 
15,851 
15,708 
10,065 
16.422 
16,779 
17.186 
17,493 
17,850 
18,207 
18,564 
18,021 
19,278 
19^636 
19^992 
20,849 
20,700 
81.068 
21.420 
21.777 
22,184 
22.491 
22,848 
22;  910 

iVMMff. 

1,000 
6,000 
10,000 
15,000 
20,000 
.25,000 
80,000 
85,000 

JfudUi. 

0. 

.0001 
.0011 
.0026 
.0042 
.0059 
.0077 
.0094 
.0099 
.0101 
.0108 
.0106 
.0110 
.0112 
.0114 
.0117 
.0145 
.0296 
.0641 
.1470 
.2465 
.2590 
.2812 
.8020 
.8100 
.8410 
.86 
.40 
.44 
.49 
.52 
.57 
.61 
.67 
.72 
.80 
.80 
.99 

Lll 

1.82 

1.67 

2.00 

Jnek. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
.0001 

Initial  load. 
Slaatfoliodi 

• 

40,840 

42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49.000 
50,000 
61,000 
62.000 
68,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
60.000 
61,000 
68,000 
63,000 
64.000 
64,170 

Elongation  after  fractare,  2'',42  =  24.^  per  cent. 
Elongation  of  inch  sections,  'M9,  ''.28,  ".62»,  ''.25,  ".20,  ".18,  ".19, 
^'.19,  ".19,  ".13.  f         J        J        7         3 

Area  at  fracture  l".13x".17=:.192  square  inch. 
Contraction,  46.2  per  cent. 
Appearance  fine,  silky.  * 
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TESTS   OF   IRON   AND   STEEL. 
No.  1222. 


4''  plate. 

Marks,  F  crosswise. 

Sectional  area,  1''.494  x  ''.248  =  .371  square  inch. 


AppUed  loads. 

In  ganged  length. 

BemarkB. 

Totri.  ^«^-r 

Elongation. 

Set. 

Pounds. 
371 
1.855 
3.710 
5,565 
7,420 
9,275 
11, 180 
13,000 
13,200 
13,400 
13,600 
13,800 
14,000 
14,200 
14,400 
14,600 
14,800 
15,000 
15,200 
15,400 
15,600 
15.800 
16,000 
16,200 
10,324 
16,695 
17.066 
17,437 
17,808 
18.179 
18,550 
18.921 
19.292 
19.663 
20,034 
20.405 
20,776 
21.147 
21,518 
21.869 
22.260 
22.631 
22,900 
21.600 

Founds. 
1,000 
6,000 
10, 000 
15,000 
20,000 
25, 000 
80,000 

Inches. 

0. 

.0012 
.0029 
.0043 
.0060 
.0075 
.0092 
.0108 
.0111 
.0112 
.0113 
.0115 
.0117 
.0119 
.0121 
.0128 
.0127 
.0152 
.0250 
.0500 
.081 
.156 
.210 
.245 
.301 
.320 
.330 
.357 
.885 
.410 
.46 
.50 
.55 
.59 
.65 
.75 
.81 
.89 
.05 

1.05 

1.20 

1.46 

2.04 

inc.. 
0. 

Initialload. 
ISlaatio  limit 

Tensile  etrengtli. 
Load  at  time  of  fraotnre. 

89,870 

44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50.000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
67,000 
58,000 
50,000 
60.000 
61,000 
61,730 



Elongation  after  fractnre,  2'^30  =  23.0  per  cent. 
Elongation  at  inch  sections,  'M7,  ''.22/'.66*,  ".27/'.20 'M8 'M9/M8* 
''.20, ''.13.  9        y        y        r 

Area  at  fracture,  1".19  x  'M6  =  .190  square  inch. 
Contraction,  48.8  per  cent. 
Appearance  of  fracture  silky,  slight  lamination. 


TESTS   OF   IRON   A'ND   STEEL. 

No.  1223. 
i"  plate. 

Marks,  G  crosswise.  « 

Sectional  area,  r^496  x  ^^242  =.362  square  inch. 


735 


AppUedl<Md8. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 

iDCb. 

Elongation. 

Set 

Toundi. 

362 

1,810 

3,620 

5,430 

7,240 

9,050- 

10,860 

14,000 

14,200 

14,400 
14,600 
14.800 
15,000 
15,200 
15,400 
15,600 
15,000 
15,200 
15,400 
15,600 
15,800 
16,00€ 
16,290 
16,652 
17,  OU 
17,376 
17,738 
18,100 
18.462 
18.824 
19,186 
19,548 
19.910 
20,272 
20.634 
20,996 
21,858 
21,720 
22,082 
22,444 
22,760 
21,600 

PoundB, 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
38,680 

InchM. 
0. 

.0019 
.0039 
.0058 

.oon 

.0093 
.0112 
.0143 
(.0149 
{.0178 
\019« 
.0220 
.0300 
.0450 
.0665 
.0780 
.0820 
.205 
.214 
.236 
.239 
.244 
.240 
.266 
.287 
.304 
.340 
.357 
.395 
.43 
.46 
.60 
.55 
.58 
.64 
.70 
.75 
.82 
.90 
1.04 
1.17 
1.46 

.      Indh, 
0. 

Inilijaioad. 
Elaatio  limit 

Tensile  strength. 

Load  at  time  of  fraoture. 

0. 

—.0001 

■  — ;6ooi" 

• 

45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
61,000 
52,000 
53, 000 
54.000 
55.000 
56, 000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
62,870 

Elongation  after  rapture,  1''.70  =  17.0  per  cent. 

Elongation  of  inch  sections,  — 'M6,  '^43»,  'M8,  'M3,  ".16,'M3,  'M3, 
'M6,  'M2,  'Ml. 

Area  at  fracture,  1''.20  x  'M7  =  .204  square  inch. 

Contraction,  43.6  per  cent. 

Appearance  of  fracture  fine,  silky.  Thin  blister  on  surface  at  point 
of  fracture. 
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TESTS   OF   lEON   AND   STEEL. 


No.  1224. 
i"  plate. 

Marks,  H  crosswise. 
Sectional  area,  l''.48l  x  ".250  =  .370  square  inch. 


Applied  loads. 

In  gauged  length. 

Bemarki. 

Totid. 

Per  square 
inou. 

Elongation. 

Set. 

Pounds. 

370 

1,850 

8,700 

6,550 

7,400 

0,2j0 

11.100 

14, 000 

14,200 

14,400 

14,600 

14,800 

15,000 

15,200 

15,400 

15,600 

15,800 

16,000 

16,200 

16,400 

16,600 

16,800 

17,000 

15.200 

15,400 

15,600 

15,800 

16^000 

16,200 
16^400 
16,600 

17,200 
17,890 
17,760 
18,130 
18.600 
18,870 
19,240 
19,010 
19,980 
20,350 
20,720 
21,000 
21,460 
21,830 
22,200 
22,510 

Pounds. 
1,000 
6.000 
10,000 
15,000 
20, 000 
25,000 
30,000 

Inches. 
0. 

.0011 
.0030 
.0019 
.0067 
.0081 
.0098 
.0125 
.0127 
.0128 
.0130 
.0133 
.0184 
.0136 
.0138 
.0142 
.0143 
.0145 
.0147 
.0150 
.0152 
.0153 
.0155 
.0192 
.0201 
.0233 
.0280 
C       .0480 
\       .1270 
.150 
.250 
.325 
.335 
.340 
.354 
.371 
.392 
.425 
.47 
.52 
.55 
.61 
.66 
.75 
.80 
.03 
1.06 
1.15 
1.87 
1.82 

Inch. 
0. 

Initial  load. 

• 
Blaatioliiiiik 

-^0001 

-%0002 

-.0002 

45.950 

47,000 
48.000 
49,000 
60,000 
61,000 
62.000 
63,000 
64,000 
55,000 
66,000 
67,000 
68,000 
69,000 
60,000 
60,840 

Elongation  after  fraxstnre,  2^.18  r=  21.8  per  cent. 
Elongation  of  inch  sections,  ''.20,  ".55*.  ".25,  ".17,  ".17,  ".16,  ".19,  ".16, 
".19,  ".16.  ^        7        J        f        J        9        f 

Area  at  fracture,  "1.14  x  ".17  =  .194  square  inch. 

Contraction,  47.6  per  cent. 

Appearance  of  fracture  silky,  slight  lamination. 


TESTS   OP   IRON  AND   STEEL. 
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No.  1225. 
4"  plate. 

Mark,  I  crosswise. 
Sectional  area,  1".497  x  ''-262  =  .377  square  inch. 


Applied  loads. 


In  ganged  length. 


Total 


Per  sanare 
inob. 


Elongation. 


Set 


BemarlcB. 


Poundt. 

877 

1,885 

8.770 

5.855 

7.540 

9.425 

11.810 

14.000 

14.200 

14.400 

14.600 

14,800 

14.900 

15,000 

14,400 

14,600 

14.800 

15,000 

15^200 

15,400 

15,000 

15^200 

15.400 

15,600 

15,800 
16,000 
16,211 
10.588 
16,065 
17, 342 
17.710 
18.006 
18. 473 
18,850 
19,227 
19.604 
19.981 
20,858 
20,785 
21, 112 
21,489 
21,866 
22,243 
22, 620 
22,997 
23.100 
21.100 


Poundt. 

1.000 
5,000 
10. 000 
15,000 
20,000 
25,000 
30,000 


38,700 


43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
56,000 
57.000 
58.000 
59.000 
60,000 
61,000 
61,230 


Inchet. 

0. 

.0017 
.0035 
.0052 
.0072 
.0086 
.0102 
.0129 
.0132 
.0134 
.0136 
.0141 
.0149 
.0225 
.0290 
.0337 
.0380 
.0412 
.0600 
.0790 
.0980 
.115 
.181 
.155 
.250 
.267 
.271 
.284 
.800 
.822 
.842 
.879 
.899 
.44 
.47 
.52 
.57 
.62 
.60 
.73 
.82 
.90 

1.00 

1.10 

1.84 

LOO 

1.95 


Jndi. 


Initial  load. 


Elaatio  limit. 


Tensile  strength. 

Load  at  time  of  fracture. 


Elongation  after  fracture,  2''.24  =  22.4  per  cent. 
Elongation  of  inch  sections,  'M9,  'M8,  ".50»,  ".26,  ".19,  ".17,  ".19,  ".20, 
".21,  ".16. 
Area  at  fracture,  1".18  x  ".18=.212  square  inch. 
Oontraction,  43.8  per  cent. 
Appearance  of  fracture  silky,  stratified. 
8.  Ex.  36 47 
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TESTS   OF   IRON  AND   STEEL. 
No.  1226. 


i"  plate. 

Marks,  I  crosswise. 

Sectional  area,  V'Al^  x  ^^252  s  .372  square  inch. 


AiypUed  loads. 

In  ganged  length. 

Bemarks. 

TotaL 

PerBqnare 
inch. 

Elongation. 

Set. 

PoundM. 
372 
1,860 
3,720 
5,580 
7,440 
9,300 
11, 160 
13,  4i;o 
13,600 
13,800 

14,000 

14,200 
14,400 
14,600 
14,800 
15, 000 
1.5, 200 
15.400 
15,600 
15,800 
16,000 
16,200 
16,368 
16,740 
17,112 
17,484 
17,856 
18,228 
18,600 
18,972 
19,  B44 
19,716 
20,088 
20,460 
20,832 
21,204 
21, 676 
21,948 
22,820 
22,650 
20,800 

Pound*. 
1,000 
5,000 
10, 000 
16,000 
20, 000 
25,000 
30, 000 

Ineku. 
0. 

.0017 
.0036 
.0051 
.0071 
.0087 
.0104 
.0128 
.  0129 
.0131 
C       .0137 
\       .  0200 
.0252 
.0440 
.0603 
.0782 
.0890 
.135 
.266 
.270 
.273 
.278 
.295 
.304 
.318 
.345 
.374 
.40 
.45 
.50 
.53 
.57 
.63 
.70 
.75 
.85 
.95 
1.01 
1.15 
L46 
1.98 

Inck, 
0. 

Initial  load. 
Elaaticlimit 

Tensile  strength. 

Load  at  time  of  rapture. 

-.0001 

0. 

0. 

37, 100 



44.000 
45, 000 
46.  000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56.000 
57.000 
58.000 
59,000 
60,000 
60,890 

ElongatioQ  after  rupture,  2''.53=26.3  per  cent. 
Elongation  of  inch  sections,  'M6,  ".11,  '^23,  ''.22,  ".21,  /'26,  ''.25/'.64% 
''.31,  ".19. 
Area  at  fracture,  VM4x'M7=.194  square  inch. 
Contraction,  47.8  per  cent. 
Appearance  of  fracture  silky. 


V'  plate. 
Ma        - 


TESTS   OP   IRON   AND   STEEL. 
No.  1227. 


739 


larks,  J  crosswise. 
Sectional  area,  1^^491  x  ^^253  =  .377  square  inch. 


Applied  loada.* 

In  ganged  length. 

Kemarka. 

Totid. 

Per  square 
indi. 

Elongation. 

Set. 

Pound*. 

377 
1,885 
3,770 
5,665 
7,540 
9,425 
11,310 
13,800 
14,000 
14,200 
14,400 
14,600 
13,400 
13.6C0 
13,800 
14,000 

14,200 

14,400 
14,600 
14,800 
15,080 
16,457 
15,834 
16,211 
16,588 
10.965 
17,342 
17,719 
18.096 
18,473 
18,850 
19,227 
19,604 
19,981 
20,858 
20,736 
20,890 
17,500 

PounU. 
1.000 
6.000 
10,000 
15,000 
20.000 
25.000 
30,000 

liiOus. 
0. 

.0015 
.0034 
.0051 
.0068 
.0085 
.0102 
.0124 
.0127 
.0129 
.0131 
.0133 
.0218 
.0280 
.0400 
.0660 
C       .1005 
\       . 1240 
.1600 
.248 
.300 
.333 
.350 
.381 
.420 
.47 
.60 
.63  • 
.58 
.67 
.71 
.79 
.87 
.98 
1.15 
1.38 
1.65 
2.15 

JneA. 
0. 

Initial  load. 
Elastic  Umit 

Tensile  strength. 
Load  at  time  of  rapture. 

0. 

0. 

0. 

38,700 

40.000 
41,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
65,880 



Elongation  after  rupture,  2''.73=27.3  per  cent. 
Elongation  of  Inch  sections,  'M8,  ''.25,  ".28,  ".68»,  ".27,  ''24,  "24, ''.23, 
".21,  ".16. 
Area  at  fracture,  1".08  x  ".16=:.173  square  inch. 
Contraction,  64.1  per  cent. 
Appearance  of  fracture  fine  silky. 
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TESTS   OP   IRON   AND   STEEL. 


No.  1228. 
i"  plate. 

Marks,  K  crosswise. 
Sectional  area,  r^498  x  '^255  =:  .382  square  inch. 


AppUed  loads. 

In  ganged  leogth. 

BemarkB. 

TotaL 

1 

Per  sqpare 

EIongatiOD. 

Set. 

Poundt. 
882 
1,910 
8,820 
5,780 
7,640 
9,660 
11,460 
13,400 
13.600 
13,800 
14.000 
18.400 
13,600 
18,800 
14,000 
14,200 
14,400 
14,600 
14.800 
14,200 
14,400 
14,600 
14,800 
15,000 
15.200 
16,400 
15,600 
16.800 
16.044 
16,426 
16,806 
17,190 
17, 672 
17,954 
18,836 
18.718 
19.100 
19,482 
10,864 
20,246 
20,590 
17,800 

Poundt. 
.  1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
80,000 

0. 

.0015 
.0082 
.0051 
.0060 
.0086 
.0102 
.0121 
.0128 
.0125 
.0127 
.0171 
.0201 
.0229 
.0272 
.0845 
.0415 
.0460 
.100 
.100 
.115 
.124 
.250 
.300 
.365 
.876 
.883 
.890 
.48 
.45 
.49 
.58 
.58 
.65 
.70    , 
.80 
.96 

1.00 

1.15 

1.40 

1.05 

Inch. 
0. 

Initial  load. 

• 

TenaOe  strength. 

Load  at  time  of  ftucture. 

0. 

0. 

0. 

86,650 

42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
53,000 

Elongation  after  fracture,  2''.48  =  24.8  per  cent. 
Elongation  of  inch  sections,  ".17,  ".16,  'M8,  ".20,  ",22,  ".24,  "21,  "64», 
".27,  ".19. 
Area  at  fracture,  1".10  x  'M7  =  .137  square  inch. 
Contraction,  61.0  per  cent. 
Appearance  of  fracture  silky  lamellar. 


TESTS   OF   IBON  AND   Sl'EEL 
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No.  1229. 
I"  plate. 

Marks,  L  crosswise. 
Sectional  area,  1".492  x  ".250  ss  .373  square  incL. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total 

Peracmare 

Elongation. 

Set 

FmtndM. 
878 
1,865 
^780 
6,596 
7,460 
9,825 
11,190 
12,600 

!» 

•     18,200 
18,400 
18,600 
18,800 
14,000 
14,200 

14,400 

14.600 
14.800 
15.000 
15,200 
16,400 
16.600 
15,800 
16,400 
15,600 
15,000 
15.200 
15.400 
15,600 
15,800 
16,000 
16.200 
16.400 
16,600 
16,800 
17,000 
17,158 
17,531 
17,904 
18,277 
18,650 
19.023 
19,896 
19.769 
20.142 
20,615 
20.888 
21,261 
21.410 
18,600 

Poumds. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
80.000 

0. 

.0019 
.0048 
.0068 
.0098 
.0099 
.0119 
.0188 
.0140 
.0142 
.0148 
.0168 
.0166 
.0160 
.0166 
.0172 
C      .0188 
)       .0221 
.0242 
.0284 
.0841 
.0400 
.055 
.068 
.092 
.146 
.216 
.218 
.219 
.222 
.228 
.238 
.814 
.818 
.325 
.840 
.860 
.376 
.390 
.425 
.48 
.52 
.67 
.63 
.70 
.76 
.90 
.97 
1.15 
1.37 
L72 

Inch. 
0. 

tnatfttolimit 

TensUe  strength. 

Load  at  time  of  firactnTe. 

-.0002 

-.0002 

0. 

88,070 

46,000 
47,000 
48,000 
49.000 
50,000 
51.000 
62. 000 
63,000 
54.000 
55.000 
56,000 
57,000 
57,400 

^.. 

Elongation  after  fracture,  1''.99  =  19.9  per  cent. 
Elongation  of  inch  sections,  'M6,  ''.48  •,  ''.27,  ".19, 
M3,".13,  ".16. 
Area  at  fracture,  1".19  x  ".16  =  .190  square  inch. 
Oontraction,  49.1  per  cent. 
Appearance  of  fracture  silky  slight  lamination. 


.17,  ".15,  ".15, 
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TESTS   OP   IRON   AND   STEEL. 


No.  1230. 
"  plate. 

if  arks,  M  crosswise. 
Sectional  area,  1".498  x  ''.246  =  .369  square  inch. 


AppUed  loads. 

lo  ganged  length. 

BflOUirki.^ 

Total. 

Per  square 
incn. 

Set. 

869 

1,845 

8,600 

5,535 

7,880 

9,225 

11,070 

14,000 

14,260 

14,400 

14.600 

14,800 

15,000 

15,200 

15,400 

15,600 

15^800 

16^000 

16^200 

16.400 
16,600 
16,800 
17,000 
17,200 
17,400 
17,600 
17,800 
18,081 
18.450 
18,819 
19,188 
19,557 
19,926 
20,295 
20,664 
21,033 
21,402 
21,771 
22,140 
22, 509 
22,878 
23.060 
21,500 

Potmdf. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 

a 

.0014 
.0081 
.0049 
.0067 
.0088 
.0098 
.0120 
.0182 
.0140 
.0144 
.0147 
.0149 
.0158 
.0167 
.0182 
.0188 
.0205 
C      .0248 
{       .0580 
.0660 
.0850 
.200 
.260 
.290 
.308 
.821 
.829 
.844 
.868 
.403 
.47 
.51 
.56 
.62 
.71 
.76 
.86 
.98 
LOO 
L20 
1.64 
2.07 

JfMA. 

Initbaioiid. 
XbwtloUnit 

TensUe  strength. 

Load  at  time  of  fractnre. 

«  -^0002 

^0002 

—.0002 

41,190 

49,000 
50,000 
61,000 
62,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61, 000 
62.000 
62,470 

Elongation  after  fracture,  2^^40  =  24.0  per  cent. 
Elongation  of  inch  sections,  ".17,  ''.21,  ".20,  ".21,  ".67»,  ".26/'.26,  ".22, 
M7,  ".14. 
Area  at  fracture,  1".15  x  ".17  =  .195  square  inch. 
Contraction,  47.1  per  cent. 
Appearance  of  fracture  silky,  laminated,  stratified. 


TESTS   OF   IRON  AND   STEEL. 

No.  1231. 
i"  plate. 

Marks,  N  croKSwise. 
Sectional  area,  1".498  x  ".247=s.370  square  inch. 
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AppUedloAdc 

In  ganged  length. 

Bemarki. 

ToteL 

Per  square 
inoh. 

Bel 

P9und$, 

870 
1,850 
8  700 
8,500 
7,400 
9.250 
11.100 
14,000 
14,200 
14,400 
14,600 
14,800 
15.000 
15,200 
16,400 
16,600 
16,800 
16,000 
16,200 
16,400 
16.600 
16,800 
17,000 
17.200- 
17.400 
17.600 
17.800 
18,000 
18,130 
18,600 
18.870 
19,240 
19,610 
19.980 
90,350 
20,720 
21,000 
21,460 
21,830 
22.200 
22,570 
22,040 
32,960 
20,400 

Poftndi, 
1.000 
5,000 
10.000 
16.000 
20,000 
25,000 
80,000 

IndhM. 

0. 

.0017 
.0036 
.0052 
.0071 
.0088 
.0104 
.0188 
.0135 
.0187 
.0189 
.0142 
.0144 
.0146 
.0149 
0151 
.0155 
.0169 
.0163 
.0168 
.0177 
.0196 
.0825 
.0520 
.108 
.226 
.806 
.813 
.817 
.834 
.872 
.403 
.47 
.60 
.68 
.68 
.68 
.77 
.85 
.96 

1.20 

1.57 

L88 

Inch. 
0. 

Initija  load. 
TOaatfollintt. 

Tensile  strength. 

Load  at  time  of  fraotnre. 

0. 

0. 

0. 

48,780 

I............ 

49,000 
60,000 
51,000 
52,000 
63,000 
54,000 
65,000 
56,000 
67,000 
58,000 
60,000 
60,000 
61,000 
63,000 
62,050 

Elongation  after  fracture,  2".21  =  22.1  per  cent. 

Elongation  of  inch  sections/MT/MS,  'M8,  'M7,  'M7,  'M9,  ".24,  ".56*. 

".20,    ".16.  7  7  7^,5,,  , 

Area  at  fracture.  l".17x'M8  =  .211  square  inch. 
Contraction,  43.0  per  cent. 
Appearance  of  fracture  silky,  laminated. 


744 


TESTS   OF  IBON  AND   STEEL. 


No.  1232. 
A"  plate. 

Marks,  fi  lengthwise. 
Sectioual  area,  1".499  x  ."308  =  .462  square  iooh. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

PerMiiuure 
Inon. 

Elongation. 

Set 

PoundM, 

462 

2,810 

4,620 

6,980 

9,240 

11,550 

18,860 

18,000 

18,200 

18,400 

18,600 

18,800 

19,000 

19.200 

19.400 

19,600 

19,800 

18,000 

18,200 

18,400 

18,600 

19.200 
19.404 
19,866 
20,328 
20,700 
SI,  252 
21,714 
22, 176 
22,638 
23.100 
28,562 
24,024 
24,486 
24,048 
25, 410 
25,872 
26,334 
26,706 
27,258 
27.720 
28,182 
28,200 
28,240 
24,100 

Poundt, 
1,000 
6,000 
10,006 
15.000 
20,000 
25,000 
80,000 

IfUhSB. 

0. 

.0014 
.0081 
.0049 
.0067 
.0088 
.0090 
.0180 
.0182 
.0185 
.0186 
.0188 
.0139 
.0141 
.0142 
.0144 
.0158 
.0279 
.0315 
.0390 
.050 
•      .070 
.085 
.120 
.200 
.279 
.294 
.317 
.332 
.366 
.395 
.44 
.47 
.52 
.55 
.60 
.67 
.73 
.78 
.86 
.96 
LOO 
L28 
L71 
L86 
2.10 

Jneh. 
0. 

Initial  load. 
BlaatloUBdft. 

Tensile  strength. 

Load  at  time  of  fraotore. 

0. 

0. 

0. 

42,420 



42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
61,040 
61,130 

Elongation  after  fracture,  2",72  :=27''.2  per  cent. 
Elongation  of  inch  sections,  'M7,  ".20,  ".20,  ".24,  ".30,  ".64»,  ".31. 
".26,  ".23,  ".18. 
Area  at  fracture,  l".ll  x  ".20  =  .222  square  inches. 
Contraction,  51.9  per  cent. 
Appearance  of  fracture  fine,  silky. 


TESTS   or  lEON   AND   STEEL, 
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A^' plate. 

MarkB,  S  lengthwise. 

Sectional  area,  ^^4^9  x  '^308 ; 


No,  1233, 


:  .462  square  inch. 


Bemuiu. 

ToteL 

PwBonue 
inoL 

Bet 

462* 

2,810 

4,620 

6,080 

0,240 

11,660 

18,860 

16,170 

16,600 

16,800 

17,000 

17,200 
17,400 
17,600 
17,800 
18,000 
18.200 
18,400 
18,600 
18,800 
18.042 
10,404 
10,866 
20,828 
20,780 
21,262 
21,714 
22,176 
22,638 
23.100 
28,662 
24,024 
24,486 
24,048 
25,410 
25,872 
26.834 
21,800 

1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
80,000 
86,000 

ifMftM. 

0. 

.0018 
.0088 
.0056 
.0075 
.0088 
.0111 
.0128 
.0184 
.0186 
.0148 
.0165 
.0182 
.0285 
.052 
.120 
.105 
.280 
.205 
.804 
.811 
.816 
.847 
.874 
.401 
.44 
.48 
.52 
.57 
.62 
.67 
.72 
.82 
.01 

L03 

L15 

L85 

L05 

0. 

Initial  iMd. 

• 

SbMttoUmtt. 

Tendlettrangib. 

Load  ■«  time  of  fracture. 

0. 

a 

0.     • 
.0003 

86^860 

41,000 
42,000 
43,000 
44,000 
46.000 
46,000 
47,000 
48,000 
,48,000 
60,000 
51,000 
62,000 
53,000 
64,000 
65,000 
66,000 
67,000 

Elongation  after  fractore,  2'^63  =  26.3  per  cent. 
Elongation  of  inch  sections,  'Ml,  'M3,  'M8,  ".27,  ".69»,  ".26,  ".26,  ".26, 
".26,  ".22.  »        >        >        > 

Area  at  fracture,  1".07  x  ".18= .193  square  inch. 
Contraction,  58.2  per  cent. 
Appearance  of  fracture  fine,  silky. 
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TESTS   OP   IRON  AND   STEEL. 


'So.  1234. 
tV'  plate. 

Marks,  Q  lengthwise. 

Sectional  area,  ^^499x'^311ss.466  sqnare  inch. 
Specimen  badly  warped. 


AppUed  loads. 

In  ganged  length. 

nmukM, 

TotaL 

Peroqaare 
inob. 

Elongation. 

Set. 

Pounda. 
4W 

2,330 
4.660 
6,990 
9.820 
11.650 
18,980 
16,200 
15,400 
15.600 
15,800 
16.000 
16.200 
16.400 
16,600 
16,800 
17,000 
17,200 
17.400 
17.600 
17.800 
18,000 
18,200 
lit,  400 
18,640 
10.106 
19, 672 
20,  038 
20.504 
20,970 
21,436 
21.902 
22,368 
22,834 
23,800 
23,766 
24,232 
24,  698 
26,164 
25,630 
26.096 
26,450 
22,000 

Poundt. 
1,000 
6.000 
10,000 
16,000 
20,000 
25,000 
80,000 

Inehm. 

0. 

.0020 
•    .0040 
.0067 
.0076 
.0093 
.0111 
.0131 
.0183 
.0137 
.0153 
.0162 
.0183 
.0224 
.0300 
.041 
.068 
.090 
.110 
.121 
.150 
.177 
.220 
.285 
.810 
.830 
.865 
.884 
.40 
.44 
.48 
.53 
.58 
.63 
.70 
.78 
.83 
.95, 

1.05 

L20 

1.60 

LOO 

Inch. 
0. 

InitJalload. 
BlaetioUalk 

Tensile  strength. 

Load  at  time  of  fraotnra. 

0. 

0. 

.0001 

88.480 

•^.•--. 

40,000 
41.000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
60,000 
51,000 
52,000 
53,000 
54,000 
55,000 
66,000 
66.760 

Elongation  after  fracture,  2^^47=24.7  per  cent. 
Elongation  of  inch  sections,  ''.13,  ".16,  ".16,  ".18,  ^'.21,  ".22,  ".26,  ".6»*, 
".29,  ".18. 
Area  at  fracture,  l".06x".19=.201  square  inch. 
Contraction,  56.9  per  cent. 
Appearance  of  fracture  fine  silky,  slight  lamination. 


TESTS   OP  IRON   AND   STEEL. 

No.  1235. 
^'  plate. 

Marks,  O  lengthwise, 
toctioual  area,  l".498x".301=:.461  square  inch. 
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AppUed  loads. 

In  ganged  length. 

Bemarka.* 

TotaL 

Personare 
inch. 

Elongation. 

Set 

Povmds. 

451 
4.255 
4,510 
6,765 
9,020 
11,275 
13,680 
14,«00 
15,000 
15,200 
15,400 
15,600 
15,800 
16,000 
16,236 
16,687 
17, 138 
17,689 
18,040 
18,491 
18,942  , 
19,393 
i9,844 
20.295 
20, 746 
21, 197 
21,648 
22.0'>9 
22,550 
23,001 
23,452 
23,903 
24,854 
24,510 
20,100 

Pounds, 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
80,000 

'"  88,266" 

Inches. 

0. 

.0024 
.0046 
.0066 
.0085 
.0103 
.0122 
.0132 
.0136 
.0149 
.0178 
.0230 
.0272 
.0320 
.0450 
.128 
.196 
.355 
.360 
.377 
.406 
.48 
.50 

•.55 
.60 
.65 
.73 
.81 
.90 

1.03 

1.20 

1.37 

1.67 

2.30 

Inch. 
0. 

Initial  load. 
Blaetlo  limit. 

-.0001 

-.0002 

-.0002 



• 

36,000 
37,000 
88.000 
89.000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53.000 
54,000 
54,850 

Load  at  time  of  fraotaxflL 



Elongation  after  fracture,  3"  =  30  per  cent. 

Elongation  of  inch  sections,  'M6,  ''.20,  ".22,  ".26,  ".33,  ".42,  ".68»,  ".30, 
",25.  ".19. 
Area  at  fracture,  1".04  x  ".17=.177  square  inch. 
Contraction,  60.8  per  cent. 
Appearance  of  fracture  fine,  silky. 
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TESTS   OF   IRON   AND   STEEL. 
No.  1236. 


^'  plate. 

tarks,  P  lengthwise. 
Sectional  area,  ^^497x'^304  =  ^465  square  inch. 


AppUed  load!. 

In  gangod  length. 

Bamarka. 

Total. 

Peraqnare 
inch. 

Set 

Poundt. 

4,660 
6,826 
9,100 
11.876 
18,650 
15,000 
15,200 
16,400 
15,600 
15,800 
16,000 
16,200 
10,400 
16.600 
10,800 
16,900 
17,000 
16,800 
16,700 
16,800 
17,000 
17,200 
17,400 
17,600 
17,400 
17,600 
17.200 
17.400 
17,600 
17,800 
18.000 
18,200 
18.655 
19. 110 
19,565 
20,020 
20, 475 
20,030 
21,385 
21, 840 
22,295 
22,750 
23, 205 
23,660 
24,115 
24,570 
25,025 
25,480 
25, 935 
26.390 
26,845 
26,080 
22,400 

PoundM. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 

Ineks9. 

0. 

.0025 
.0048 
.0067 
.0066 
.0104 
.0128 
.0183 
.0136 
.0187 
.0139 
.0141 
.0148 
.0144 
.0146 
.0147 
.0150 
.0151 
.0175 
.0212 
.0238 
.0248 
.0i68 
.0320 
.0366 
.0430 
.0490 
.0590 
.0660 
.0780 
.0985 
.147 
.176 
.211 
.260 
.296 
.311 
.386 
.365 
.392 
.42 
.45 
.50 
.54 
.60 
.65 
.70 
.80 
.87 
.99 

1.12 

1.82 

1.60 

1.90 

Inch, 

Inltialload. 

Elastlolitttt. 

• 

TenaUe  strenfi^. 
Load  at  time  of  rapture. 

a 

0. 

0. 

37,140 



40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52.000 
53,000 
54.000 
55,000 
56, 000 
57,000 
58,000 
59,000 
59,300 

Elongation  after  fracture,  2''.64  =  25.4per  cent. 

Elongation  of  inch  sections,   ''.19,  ".29,  ".67»,  ".31,  ".21,  ".19,  'MB, 
M8,  ".19,  ".16. 
Area  at  fractnre,  l".a9x'M9  =  .207  square  inch. 
Contraction,  54.5  per  cent. 
Appearance  of  fracture  fine,  silky. 


TESTS   OF  mON  AND   STEEL. 

No.  1237. 
■A"  plate. 

Marks,  B  crosswise. 
Sectional  area,  l".497x".310  =  .4^  square  inch. 
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AppUed  loads. 

In  gaoged  length. 

Bemark*. 

Total. 

Persqnare 
inch. 

Elongation. 

Set 

Pounds. 
464 
2,820 
4,640 
6,960 
9,280 
11,600 
13,920 
16,000 
16,200 
16,400 
16,600 
16,800 
17,000 
17,200 
17,400 
17,600 
17,800 
18,000 
18,200 
18,400 
18,560 
19, 024 
19,488 
19, 952 
20,416 
20,880 
21.844 
21,808 
22,272 
22,736 
23.200 
23,664 
24,128 
24,602 
25.056 
25,520 
25,984 
26,448 
26,912 
27,376 
27,840 
28,120 
24,800 

Pound*. 
1,000 
6,000 
10,000 
15,000  , 
20,000 
25,000 
80,000 

Inehe$, 

0. 

.0018 
.0086 
.0058 
.0076 
.0098 
.0111 
.0184 
.0188 
.0148 
.0147 
.0152 
.0160 
.0179 
.0108 
.0281 
.0258 
.0808 
.0440 
.0786 
.0850 
.150 
.247 
.275 
.807 
.826 
.842 
.872 
.416 
.44 
.48 
.50 
.55 
.62 
.66 
.76 
.82 
.94 

1.04 

1.20 

1.89 

1.76 

Inch. 

0. 

Initial  load; 
ElastioUmtt. 

Tensile  strength. 
Load  at  time  of  rnptore. 

0. 

0. 

.0001 

""siiio* 

.0025 

40,000 
41,000 
42.000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
52,000 
.53,000 
54,000 
55.000 
56,000 
57,000 
58,000 
69,000 
60,000 
60,600 

Elongation  after  rapture,  2'M8  =  21.8  per  cent 
Elongation  of  inch  sections,  'M6,  ".68»,  ^',26,  'M9,  ".19,  ".19,  ".12, 
^'.16,  ".17,  ".17. 

Area  at  fracture,  l".13x".21  =  .237  square  inch. 

Gontraction,  48.9  per  cent. 

Appearance  of  fracture  fine,  silky,  slight  lamination. 
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TESTS   OF  IRON  AND   STEEL. 
No.  1238. 


A"  plate. 

Marks,  S  crosswise. 

Sectional  area,  1".498  x".312rr  .|67  sqaare  inch. 


Applied  loiida. 

In  ganged  length. 

BABurki. 

Totel. 

Per  square 

iDCh. 

Elongation. 

Set. 

Poundt. 
467 
2.336 
4,670 
7,005 
9,840 
11,675 
14, 010 
16,000 
16,200 
16,400 
16.600 
16.600 
17,  000 
17,200 
17.400 
17.600 
17,800 
18,000 
17,600 
17,800 
18,000 
18.213 
18,680 
19;  147 
19,614 
20.  081 
20.548 
21,015 
21.482 
21,949 
22.416 
22,883 
23.850 
23,8i7 
24,284 
24.751 
25,218 
25.6«6 
26,152 
26,619 
27,086 
27,558 
28,020 
28,220 
24,900 

Pound*. 
1,000 
6,000 
10,000 
15,000 
20.000 
26,000 
80,000 

Inehe$. 

0. 
.0019 
.0041 
.0062 
.0081 
.0101 
.0119 
.0135 
.0138 
.0142 
.0144 
.0151 
.0157 
.0161 

.o:67 

.0175 

.0187 

.0252 

.0285 

.0361 

.0430 

.0760 

.140 

.205 

.269 

.297 

.818 

.840 

.366 

.895 

.426 

.45 

.49 

.56 

.60 

.68 

.72 

.80 

.87 

.96 

1.08 

1.27 

1.63 

2.03 

Ineh, 
0. 

Initial  load. 
BlaatioUmtt. 

Tenaile  Btiength. 

Load  at  time  of  fraotoMw 

0. 

a 

0. 

'■"85,'650* 

39.000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47.000 
48.000 
49.000 
50.000 
51.000 
52.000 
63.000 
54,000 
55,000 
56,000 
57,000 
58,000 
69,000 
60,000 
60,430 

Elongation  after  fracture,  2'^41  =s  24.1  per  cent. 
Elongation  of  inch  sections,  ".22,  ".68»,  ''.27,  'M6,  'M6,  'M2,  'M6, 
.21,  ".32,  ''.22. 

Area  at  fracture,  l'M2  x  ".21  =  .235  square  inch. 
Oontraction,  49.7  per  cent. 
Appearance  of  fracture  silky,  slight  lamination. 


TESTS   OF   IRON   AND   STEEL. 

No.  1239. 
A"  plate. 

Marks,  Q  crosswise. 
Sectional  area,  1".500  x  ".308=:  .462  square  inch. 
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AppUed  loads. 

In  gauged  length. 

Bemarks. 

TotaL 

Per  square 
inon. 

Elongation. 

Set 

Ftmndt. 
462 
2,310 
4,620 
6,830 
0,240 
11,550 
18,860 
15,800 
16.000 
16,200 
16.400 
16,600 
16,800 
17,000 
17,400 
17.600 
17,800 
18,000 
18,200 
18.480 
18,042 
10,404 
10,866 
80.328 
20,700 
21.252 
21,714 
22,176 
22,638 
23,100 
23,662 
24,024 
84,486 
24,048 
25,410 
25,872 
26,834 
26.400 
28,100 

P0tttMl#. 

1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
80,000 
34,200 

InchM. 
0. 

.0010 

.0040 

.00S8 

.0076 

.0005 

.0118 

.0130 

.0147 

.0168 

.0187 

.0208 

.0241 

.0274 

.0312 

.0357 

.0418 

.0540 

.225 

.266 

.200 

.306 

.388 

.856 

.880 

.425 

.46 

.50 

.53 

.50 

.65 

.70 

.77 

.87 

.05 

1.10 

1.30 

1.62 

1.83 

0. 

Initial  load. 
ElaAtio  limit 

TeosUe  strength. 

Load  at  time  of  rupture. 

0. 

0. 

0. 

40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53.000 
64,000 
55,000 
56.000 
57,000 
57,140 



Elongation  after  fracture,  2".43  =  24.3  per  cent. 
Elongation  of  inch  sections,  'M7,  M6,  'M7,  ".17,  ".19,  ".27,  ".66»; 
".27,  ".22,  ".15. 
Area  at  fracture,  1".10  x".21  =  .231  square  inch. 
Contraction,  50  per  cent 
Appearance  of  fracture  silky,  lamellar. 
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TESTS   OF   IBON  AND   STEEL. 
No.  1240. 


■h"  plate. 

Marks,  O  crosswise. 

Sectional  area,  1".499  x  ".307=  .460  sqaare  inch. 


In  ganged  length. 

Bemarks. 

Total. 

Per  sqiure 
inoJi. 

Elongation. 

Set. 

Pownda, 
460 
2.300 
4^600 
6,000 
0,200 
11,600 
18,800 
16,000 
16,200 
16.400 
16.600 
16.800 
17,000 
17,200 
17,400 
17,600 
17,800 
18,000 
18.200 
18,400 
18,860 
10.320 
10,780 
20,240 
20.700 
21,160 
21,620 
22,080 
22,540 
23,000 
23;  460 
23,020 
24,3fc0 
24,840 
26,300 
26,760 
26,220 
26,680 
27.J40 
27.600 
28,060 
28.520 
28.080 
20,180 
16,700 

Poundt. 
1,000 
6,000 
10,000 
15.000 
20.000 
25.000 
30,000 

JneA«f. 

0. 

.0022 
.0047 
.00«7 
.0087 
.0107 
.0126 
.0162 
.0156 
.0158 
.0162 
.0168 
.0174 
.0182 
.0106 
.0213 
.0263 
.0201 
.0320 
.0425 
.065 
.170 
.255 
.268 
.280 
.308 
.326 
.855 
.378 
.404 
.43 
.47 
.50 
.55 
.60 
.65 
.70 
.80 
.87 
.08 

1.06 

1.30 

1.65 

1.00 

Inch. 
0. 

Inltialload. 
BlaettoUntt. 

TensUe  atrength. 

Load  at  time  of  fraotare. 

0. 

0. 

.0001 

36,000 

40.000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
40.000 
50.000 
51,000 
52,000 
53,000 
54,000 
65.000 
56.000 
57,000 
58,000 
50,000 
60,000 
61,000 
62.000 
63,000 
63.430 

•-•<••-••••• 

Elongation  after  fracture,  2'.27  =  22.7  per  cent. 
Elongation  of  inch  sections,  ".18,  'M4,  'M7,  'M9,  ".19,  ".BO* /'^l,  ".22, 
".21,  ".16. 
Area  at  fracture,  1".13  x  ".21=.237  sqaare  inch. 
Contraction,  48.5  per  cent. 
Appearance  of  fracture  silky. 


TESTS   OF   IRON   AND   STEEL. 

No.  1241. 
A"  lHate. 

Marks,  P  crosswise. 
Sectional  area,  r'.499x".307=.460  square  inch. 
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Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Persqaue 
inch. 

Elongation. 

Set 

Poundt. 

460 

2,300 

4,600 

6,800 

0,200 

11,500 

13,800 

1^600 

15,800 

16,000 

16,200 
16,400 
16.600 
16,800 
17,000 
17,200 
17,480 
17,040 
18.400 
18,860 
19,820 
19,780 
20.240 
20,700 
21,160 
21,620 
22,080 
22,640 
28,000 
23,460 
23,920 
24,880 
24,840 
26,300 
26,760 
26,220 
26,850 
33^100 

Pounds. 
1,000 
5,000 
10,000 
15.000 
20.000 
25,000 
30,000 

InehM. 

0. 

.0017 
.0034 
.0051 
.00C8 
.0087 
.0102 
.  0121 
.0123 
.0126 
.0178 
.0300 
.0380 
.0500 
.0565 
.0652 
.0886 
.155 
.263 
.281 
.800 
.825 
.352 
.382 
.417 
.46 
.50 
.55 
.60 
.66 
.72 
.78 
.86 
.97 

1.13 

1.32 

1.65 

1.90 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 

1 

% 

Tensile  strength. 
Loadattimeoffinotaie. 

-^0001 

—.0001 

-^0001 

84,350 

\ 

88.666 

89.000 
40,000 
41,000 
42.000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
49,000 
50.000 
61,000 
62,000 
63,000 
54,000 
55.000 
66.000 
67.000 
67,280 

--^..•. 

Elongation  after  fractnre,  2''.21  =  22.1  per  cent. 
Elongation  of  ineh  sections,  'M5,  'M3,  ".18,  'M6,  'MO,  ".29,  ''.58»,  ".20, 
".18,  ".15.  y        7        ^        J  9        J 

Area  at  fractnre,  l".l2x".21  =  .235  square  inch. 
Gontraclion,  48.9  per  cent. 
Appearance  of  fractnre  silky,  slight  lamination. 
8.  Ex.  36 48 
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TESTS   OF  IRON 'AND  STEEL. 


No.  1242. 
%"  plate. 

Marks,  A  crosswise. 
Sectional  area,  r^498  x  ^^368  =s  .561  sqaaie  inch. 


Applied  loads. 

In  gauged  lengfclL. 

^ 

Total. 

Per  square 
inob. 

Elongation. 

Set. 

Poundt. 
551 
2,755 
6.510 
8,266 
11.020 
18,775 
15.200 
15,400 
15,600 
15,800 
16.000 
16,200 
16,400 
16.580 
16.600 
16.800 
17,000 
17,200 
17,400 
17,632 
18.183 
18,734 
19,285 
19,836 
20.867 
20,938 
21.489 
22,040 
22,591 
23,142 
23,693 
24.244 
24.795 
25,346 
25.897 
26,448 
26,999 
27.560 
28.101 
28.652 
29.203 
29,754 
80.805 
80,400 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 

Jnehot. 

0. 

.0024 
.0048 
.0072 
.0094 
.0117 
.0131 
.0134 
.0188 
.0146 
.0151 
.0107 
.0161 
.0166 
.0172 
.0182 
.0210 
.0273 
.0298 
0350 
.0522 
.1120 
.384 
.230 
.260 
.263 
.291 
.815 
.862 
.878 
.417 
.48 
.48 
.63 
.69 
.66 
.74 
.82 
.94 

1.02 

L20 

1.42 

1.76 

2.80 

Inth. 
0. 

Elafltleliiiill 

• 
TendtoatnogOL 

0. 

0. 

""28,'8io*" 

80.000 

.0088 

32,000 
33,000 
84,000 
85,000 
36.000 
87,000 
88,000 
89.000 
40,000 
41.000 
42,000 
43.000 
44,000 
45,000 
46,000 
47.000 
48,000 
49.000 
60,000 
61,000 
62,000 
63,000 
64.000 
65.000 
65^170 

Elongation  after  fraotare,  2'^50  =  25.0  per  cent. 
Elongation  of  inch  sections,  ''.27,  ''.43*,  ''.24,  ".23,  ".24,  "J»,"a9,  ".26, 
".22  ".17. 
Area  at  fracture,  1".25  x  '^27  =  .337  sqnare  inch. 
Oontraction,  38.8  per  cent. 
Appearance  of  firacture  silky,  exceedingly  lamellar. 


TESTS   OF   IRON    AND   STEEL. 

No.  1243. 

{"  plate, 
larks,  B  crosswise. 
Sectional  area,  r'.497  x  ".390  =  .684  square  inch. 
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Applied  loads 


Total. 


Fouindf. 
684 

2,920 
6,840 
8,760 
11,680 
14,600 
14,800 
15,000 
15,200 
15,400 
16,600 
15,800 
16»000 
16,200 
16.400 
16,600 
16,800 
17,000 
17,200 
17,400 
17, 620 
17,800 
18,000 
18,104 
18,688 
19,272 
19,856 
20,440 
21,024 
21,608 
22,192 
22,776 
23.860 
23.944 
24,528 
25,112 
25,606 
26,280 
26,864 
27,448 
28,032 
28.616 
29,200 
29,784 
80,368 
80,962 
81.636 
82,120 
82,704 
83,288 
33,786 
28»900 


Peraqnare 
inch. 


Poundt. 
1,000 
6.000 
10.000 
15^000 
20,000 
25,000 


29,110 


30,000 


31.000 
82,000 
33,000 
84.000 
35,000 
36.000 
37,000 
38.000 
39.000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
64.000 
65,000 
'56.000 
57,000 
57,850 


In  ganged  length. 


Elongation.        Set. 


Inehe$. 
0. 

.0019 
.0041 
.0001 
.0081 
.0106 
.0*09 
.0111 
.  0113 
.0114 
.0117 
.0110 
.0122 
.0]fi4 
.0126 
.0128 
.0131 
.0136 
.0146 
.0162 
.0187 
.0205 
.0224 
.0239    L. 


Inth, 
0. 


.0001 
.0009 


.0450 

.0700 

.168 

.203 

.214 

.239 

.259 

.280 

.300 

.822 

.857 

.877 

.410 

.45 

.48 

.53 

.68 

.64 

.73 

.78 

.85 

.92 

1.09 

1.26 

1.77 

2.04 


.0072 


Bemarks. 


Initial  load. 


Teniille  etrength. 

Load  at  time  of  fraoinre. 


Elongation  after  fracture,  2"M  =  26.6  per  cent. 
Elongation  of  inch  sections,  ''.20,  ''.20, ''.21,  ".20,  ".28,  ".68*,  ".30,  ".21, 
".20,  ".18. 
Area  at  fracture,  1".10  x  ."25  =  .275  square  inch. 
Oontraotion,  52.9  per  cent. 
Appearance  of  fracture  silky,  slight  lamination. 
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TESTS   or   IBON-AND   STEEL. 


f'  plate. 

Marks,  G  crosswise. 

Sectional  area,  1"A97  x 


:So.  1244. 


^375  ss  .561  square  inch. 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Peraqnare 
inch. 

Elongation. 

Set 

Founda. 

561 

2.805 

6,610 

8.415 

11, 220 

14,025 

16,830 

18,400 

18,600 

18,800 

19,000 

19, 200 

19,400 

19.635 

19,800 

20,000 
20.200 
20,400 
20,600 
20, 757 
21.318 
21,  879 
22, 440 
23,001 
23,  562 
24,123 
24.68* 
25, 245 
2.1,  806 
26,367 
26. 928 
27,489 
28,050 
28,611 
29, 172 
29.733 
30,294 
80.855 
31.416 
81.977 
.  82,638 
28,100 

Pound*. 
1.000 
6,000 
10, 000 
15,000 
20,000 
25,000 
30,000 

Ineh0i. 
0. 

.0019 
.0036 
.0054 
.0074 
.0089 
.0110 
.0123 
.0131 
.0136 
.0142 
.0144 
.0146 
.0154 
C       .0194 
{       .0-341 
.0500 
.100 
.160 
.187 
.217 
.229 
.246 
.263 
.289 
.806 
.344 
.868 
.394 
.    .428 
.47 
.52 
.57 
.62 
.69 
.76 
.83 
.95 
1.07 
1.27 
1.55 
1.97 

Ineh. 
0. 

Initial  loud. 
EkuHcHadk 

Tensile  atrength. 
Load  at  time  of  rnptore. 

0. 

0. 

0. 
0. 

84,050 
35.000 

37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43.000 
44,(00 
45,000 
46.000 
47.000 
48,000 
49. 000 
60,000 
51,000 
62,000 
63,000 
64,000 
65,009 
66,000 
67,000 
68,000 

Elongation  after  fracture,  2"M  =  26.0  per  cent. 

Elongation  of  inch  sections,  ''.20,  ''.20,  ".27,  ".59*,  ".26,  ".24,  ".23,  "Jfl, 

Area  at  fracture,  1".13  x  ".25  =".282  square  inch. 

Contraction,  49.7. 

Appearance  of  fracture  silky,  lamellar. 


TESTS   OP   IRON   AND    STEEL. 
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No.  1245, 
"  plate. 

[arks,  D  crosswise. 
Sectional  area,  r^498  x  '^380  =  .569  square  inch. 


AppUed  loads. 

In  ganged  length. 

Bemarks. 

Total. 

PersniMre 
Inch. 

Elongation. 

Set. 

PoilfKft. 

669 

2,845 

5,680 

8,535 

11,880 

14,225 

16,400 

16,600 

16,800 

17,070 

17,400 

17,  €00 

17,800 
18,000 
18.208 
18,400 
18,600 
18,777 
19,846 
10, 915 
19,000 
19,200 
19.400 
10,600 
19.800 
20,000 
20.200 
20,484 
21,068 
21,622 
22,191 
22,760 
28.329 
23.898 
24,467 
25.036 
25,605 
26,174 
26,743 
27,812 
27,881 
28,460 
29,019 
29,588 
80,167 
80,726 
81,295 
31,800 
27,600 

P<mnd9, 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 

IncktM, 
0. 

.0019 
.0043 
.0067 
.0087 
.0109 
.0133 
.0136 
.0142 
.0144 
.0151 
(       .0156 
)       .0168 
.0181 
.0207 
.0242 
.0271 
.0310 
.0368 
.0466 
.0775 
.1546 
.1612 
.1700 
.1790 
.1800 
.2160 
.2240 
.2278 
.241 
.255 
.288 
.304 
.331 
.370 
.395 
.427 
.46 
.60 
.55 
.60 
.68 
.74 
.82 
.92 
1.04 
1.19 
1.45 
1.83 

Inch, 
0. 

Initial  lottd. 
BlaatioUmit. 

Tenalle  strength. 
Load  at  time  of  rnptoTe. 

0. 

0. 
0. 

30,000 
30,680 

.0021 

82,000 

33.000 
34,000 
35,000 

• 

36.000 
37,000 
88.000 
89.000 
40,000 
41.000 
42,000 
43.000 
44,000 
45.000 
46.000 
47.000 
48,000 
49,000 
60.000 
51.000 
52,000 
53,000 
54,000 
65,000 
55,890 

1 

Elongation  after  fracture,  2'M9  =  21.9  per  cent. 
Elongation  of  inch  sections,  'M7,  M7,  ".11 ''.11,  'M9,  "M^,  ''.21  ,".17, 
".18, 'M3.  7        J        »  I        »        J 

Area  at  fracture,  I'MO  x  "^  =  .275  square  inch. 
Contraction,  51.7  per  cent. 
Appearance  of  fracture  silky,  lamellar. 
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TESTS   OF   IRON  AND   STEEL. 
No.  1246. 


"  plate. 

^arks,  E  crosswise. 
Sectional  area,  V'A9S  x  ''.3S3  =  .574  square  inch. 


Applied  loads. 

In  ganged  length. 

• 

TotaL 

Per  square 
ind. 

Elongation. 

Set. 

Bemarks. 

Poufkds. 

674 
2,870 
6,740 
8,610 
11, 480 
14,350 
16. 000 
16. 200 
16,400 
16,600 
16.800 
17.000 
17, 220 
17.400 
17,600 
17,800 
18,000 
18,  200 
18,400 
18,600 
18.800 
19.000 
19, 200 
19.400 
19,600 
10, 800 
20,090 
20.664 
21,238 
21, 812 
21,000 
21.600 
21.800 
22.000 
22,200 
22,386 
22,960 
23,534 
24, 108 
24,682 
25.  256 
25,830 
26.404 
26,978 
27. 552 
28,126 
28.700 
29, 274 
29,848 
30.422 
30.996 
31,210 

31.240 

28,000 

Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 

Inchet, 
0. 

.0019 
.0041 
.0062 
.0082 
.0108 
.0126 
.0130 
.0132 
.0137 
.0141 
.0143 
.0148 
.0151 
.0153 
.0158 
.0103 
.0170 
.0178 
.0187 
.  0201 
.0216 
.0232 
.0265 
.0290 
.0342 
.0446 
.064 
.120 
.222 
.235 
.242 
.  252 
.200 
.312 
.319 
.338 
.862 
.406 
.43 
.46 
.52 
.57 
.63 
.70 
.78 
.86 
.96 
1.08 
1.27 
1.66 
L82 
C     2.07 
\     2.80 

Inch, 
0. 

Initial  load. 

0. 

0. 
.0007 

■ 

30,000 

.0030 

31,360 

ElaBticlimit. 

• 



35,000 
86.000 
87,000 
38,000 

39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,  000 
47,000 
48,000 
49,  000 
50,000 
61.000 
52,000 
63.000 
54,000 

54.430 

1 

:::;;:;:;:1 

Tensile  strength. 

X«oad  at  time  of  fiaotore. 

Elongation  after  rupture,  2/'65=26.5  per  cent. 
Elongation  of  inch  sections,  'M8,  'M8,  'M6,  'M9,  ''.24,  ''.26,  ".30,  ".63* 
".29,  ".-^2. 
Area  at  fracture,  1".14  x  ".26  =  .296  square  inch. 
Contraction,  48.4  per  cent. 
Appearance  of  fracture  silky,  lamellar. 


TESTS   OF   IRON   AND   STEEIi 
No.  1247. 


i"  plate. 

Marks,  F  crosswise. 

Sectional  area,  l"A9d  x  ''.380 : 


.570  sqaare  inch. 


Applied  loads. 

In  ganged  length. 

TotaL 

Per  square 
Inch. 

Set. 

Bemarks. 

Pottfub. 
570 
2,850 
6,700 
8,650 
11,400 
14,250 
16.000 
16,200 

16,400 

16,600 
16,800 
17,000 
17,200 
17,400 
17, 670 
18,240 
18. 810 
10,380 
19,950 
20, 520 
21,090 
21,660 
23,239 
22,800 
23,370 
23,940 
24, 510 
25,080 
25.650 
26.220 
26.790 
27,860 
27,930 
28,500 
29, 070 
29,640 
80, 210 
80,780 
30.000 
27,500 

Poundi. 

1,000 

5,000 

10,000 

15.000 

'      20,000 

25,000 

Inehet. 
0. 

.0019 
.0038 
.0057 
.0075 
.0097 
.0121 
.  0126 
C       .0133 
i       .0171 
.0187 
.0221 
.0245 
.0261 
.0278 
.0311 
.0391 
.0580 
.0900 
.231 
.244 
.263 
.285 
.314 
.343 
.870 
.403 
.42 
.47 
.52 
.67 
.65 
.72 
.79 
.92 
L02 
1.17 
1.43 
1.78 
2.24 

Inch. 
0. 

Initial  load. 

0. 

0. 
.0001 

28,420 

. 

Elaatio  limit 

. 

81,666 
82,000 
33,000 
84,000 
85,000 
86,000 
37,000 
38,000 
80,000 
40,000 
41.000 
42.000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
63,000 
54,000 
64,370 

, 

Tensile  strength. 

Elongation  after  fracture,  2''.61  =  26.1  per  cent. 
Elongation  of  inch  sections,  ''.22,  ''.26,  ".24,  ".i5,*  ".43,*  ".22,  ".2 
".21,  ".18,  ".17.  7         11,,,, 

Area  at  fracture,  l".ll  x  '^25  =  .277  square  inch. 

Contraction,  51.4  per  cent. 

Appearance  of  fracture  silky,  very  lamellar. 
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TESTS   OF   IRON   AND   STEEL. 
No.  1248. 


''  plate. 

arkSi  G  crosswise. 
Sectional  area,  V'A96  x  ^^366  =  .548  square  inch. 


AppUadlMdik 

In  ganged  kDRth. 

Ttomartra 

TotaL 

Per  square 

EloDgatkKiL 

Set 

PouimU. 
648 
2,740 
6,480 
81220 
•10,960 
13,700 
16^440 
17,200 
17,400 
17,600 
17.800 
18,000 
18,200 
18,400 
18,600 
18,800 
19,000 
19,180 
19.TO8 
19,000 
19,200 
19,400 
19,600 
19,800 
20,000 
20,276 
20.824 
21,872 
21,920 
22,468 
23,016 
23,664 
24,112 
24,660 
26,208 
25,756 
26,304 
26^852 
27,400 
27,948 
28,496 
29,044 
29,602 
80,140 
30.870 
27,600 

Pomufo. 
1,000 
6,000 
10,000 
15,000 
20.000 
26,000 
80,000 
81,390 

JndM, 

0. 

.0014 
.0032 
.0062 
.0069 
.0086 
.0102 
.0110 
.0127 
.0166 
.0195 
.0250 
.0306 
.0431 
.0555 
.0700 
.117 
.153  . 
.190 
.223 
.224 
.225 
.227 
.231 
.233 
.241 
.260 
.282 
.805 
.830 
.370 
.892 
.430 
.47    . 
.53 
.58. 
.66 
.72 
.80 
.87 
.09 

1.09 

1.34 

L81 

2.17 

Inek, 
0. 

Initial  load. 
VlastloUintt. 

Load  a*  time  of  ftaoinraw 

—.0001 

—.0001 
—.0002 
— w0002 

86,000 
86,000 

.. 

37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47.000 
48,000 
49,000 
60,000 
61,000 
62,000 
63.000 
64,000 
55,000 
66,420 

Elongation  after  fracture,  2.64  =  26.4  per  cent. 
Elongation  of  inch  sections,  'M8,  ''.23,  ''.21,  ".23,  ''.25,  "^,  ".59*,  "•24, 
.28,  ".21. 

Area  at  fracture,  1".16  x  ".26  =  .302  square  inch. 
Contraction,  44.9  per  cent. 
Appearance  of  fracture  silky,  lamellar. 


TESTS  OP  IRON  AND  STEEL. 

No.  1249. 
j'' plate. 

Marks,  H  crosswise. 
Sectional  area,  V'.4:9S  x  "Jyi2  =  ''.667  square  inch. 
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Applied  l<Md8. 

In  gftnged  length. 

Bemarks. 

TotaL 

Persoaani 

Set. 

Pounds, 
557 
2,785 
6^570 
8.855 
11, 140 
13,925 
16,000 
18,200 
16,400 
ie,600 
16,710 
18,800 
17,000 
17.200 
17.400 
17,600 
17,800 
18,000 
18,200 
18,400 
18,000 
18,938 
19,495 
18.800 
19,000 
19,200 
19,495 
20,052 
20,609 
21,166 
21,723 
22,280 
22,837 
23,394 
28,951 
24.608 
25,065 
25,622 
26. 179 
28.736 
27,293 
27,850 
28,407 
28.964 
29,621 
80,078 
80,635 
81,102 
81,749 
27,400 

Pounds, 
1,000 
5.000 
10.000 
15,000 
20,000 
25,000 

InehM, 

0.       , 
.0020 
.0041 
.0068 
.0086 
.0104 
.0122 
.0125 
.0127 
.0129 
.0131 
.0138 
.0188 
.0153 
.0200 
.0232 
.0260 
.0291 
.0376 
.0470 
.0521 
.0735 
.113 
.125 
.138 
.145 
.181 
.206 
.229 
.250 
.268 
.295 
.314 
.344 
.366 
.898 
.446 
.49 
.53 
.66 
.62 
.67 
.76 
.84 
.96 

1.08 

1.24 

1.64 

2.07 

Jim*. 
0. 

Initial  lottd. 

Tensile  strength. 

Load  at  time  ot  ftactare. 

0. 

^      0. 
0. 

80,000 

.0007 

80,620 

34,000 
35,000 

85,000 
88.000 
87,000 
88,000 
89,000 
40,000 
41.000 
42.000 
43,000 
44,000 
45.000 
46.000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
53,000 
64,000 
65,000 
66.000 
57,000 



» 

Elongation  after  fractare,  2'^62  =  26.2  percent. 
•    Elongation  of  inch  sections,  'M6,  ".18,  "XI,  ''.22,  ".25,  ".21,  ".22,  ".26» 
'^62*,  ".24. 

Area  at  fractare,  l".ll  x  ''-26  =  .277  square  inch. 

Oontraction,  60.2  per  cent. 

Appearance  of  fractare  silky,  slight  lamination. 
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TESTS   OF   IRON   AND   STEEL. 


No.  1250. 


plate, 
.iarks,  I  crosswise. 
Sectional  area,  r^498  x  ''.371  =  .656  sqaare  inch. 


Applied  loads. 


Total. 


Pounds. 
656 
2,780 
5.500 
8,340 
11,120 
18,000 
16,000 
10,200 
16. 400 
16,680 
17,000 
17.200 
17, 400 
17,600 
17,800 
18,000 
18,200 
18.400 
18,000 
18,800 
19.000 
19,200 
10,460 
20.016 
20, 572 
21.128 

21,684 

21,000 
21, 200 
21, 400 
21,600 
21,800 
22,240 
22,796 
23, 852 
23,008 
24, 464 
25, 020 
25, 676 
26, 132 
26, 688 
27,244 
27,800 
28, 356 
28, 012 
20.468 
80, 024 
80,680 
81,136 
31, 602 
82,248 
32, 300 
28,500 


Per  Hqnare 
inch. 


BloDgation. 


Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 


80,000 


82,730 


35,000 
36,000 
87,000 
88,000 

89,000 


40,000 
41,000 
42,  000 
43,000 
44, 000 
45,  000 
46, 000 
47, 000 
48,000 
40. 000 
50,000 
51,000 
53,000 
53, 000 
54,000 
55. 000 
60,000 
67, 000 
58,000 
68,130 


In  gaaged  length. 


Infihet. 

0. 

.0021 
.0042 
.0066 
.0087 
.0106 
.0123 
.0127 
.0120 
.0131 
.0133 
.0136 
.0139 
.0142 
.0144 
.0148 
.0153 
.0160 
.0169 
.0100 
.0230 
.0260 
.0291 
.0372 
.OCOO 
.094 
.117 
.140 
.152 
.164 
.227 
.246 
.256 
.266 
.270 
.300 
.326 
.354 
.380 
.417 
.45 
.48 
.52 
.57 
.62 
.07 
.77 
.82 
.05 

1.08 

1.25 

1.47 

1.75 


Set 


Inch. 
0. 


.0005 


Bemarks. 


Initial  load. 


Elastio  limit. 


Tensile  strength. 

Load  at  time  of  fhictnie. 


Elongation  after  fracture,  2".07  =  20.7  per  cent. 
Elongation  of  inch  sections,  'M3,  ''.74*,  ''.23,  'M7,  'M3,  'MS,  'M6,  'M3, 
'M2,  ".14. 
Area  at  fracture,  l'M2  x  ''.24  =  .269  square  inch. 
Oontraction,  51.6  per  cent. 
Appearance  of  fracture  silky,  slight  lamination. 


TESTS   OF  IRON   AND   STEEL. 

No.  1251. 
plate. 

arks  J  crosswise 
Sectional  area,  r'.498  x  ".375  =^2  square  inch. 
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Applied  loads. 


TotaL 


P«r 


raqnare 
Inoli. 


Ekmgation. 


In  ganged  lenj^ih. 


Bet 


Poundi. 
662 
2,810 
6.620 
8,480 
11,210 
14,050 
16,000 
16,200 
16,400 
16;  000 
16^860 
17,000 
17,200 
17,400 
17,600 
17,800 

18,000 

18,200 
18,400 
18,600 
18,800 
19, 000 
19, 108 
19.670 
20,232 
20,784 

21,356 

21,856 
21, 600 
21.800 
22,000 
22,200 
22,400 
22,600 
22,800 
23,043 
2:),  200 
23.400 
23,604 
24,166 
24,728 
25.290 
25,852 
20,414 
26,976 
27,638 
28,100 
28,662 
20,224 
20,786 
80.848 
80,010 
81,472 
82,034 
82,696 
88,070 
27,800 


Povndi. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 


80,000 


81,670 


34,000 
85,000 
86, 000 
37,000 

88,000 

38^000 


41^000 


42,000 
43.000 
44,000 
45,000 
46,000 
47.000 
48,000 
49.000 
50,000 
61,000 
62,000 
63.000 
64,000 
65,000 
56,000 
57,000 
58,000 
58,840 


Inehet, 
0. 

.0021 
.0044 
.0069 
.0092 
.0112 
.0132 
.0133 
.0136 
.0138 
.0141 
.0142 
.0143 
.0145 
.0147 
.0151 
.  0156 
.0159 
.0168 
.0180 
.0208 
.0232 
.0250 
.0295 
.0396 
.0551 
.16bO 

.2361 

.2368 

.2382 
.2395 
.2412 
.2450 
.2546 
.2063 
.2700 
.2845 


3040 

329 

354 

890 

427 

44 

49 

64 

58 

63 

08 

77 

83 

05 

09 


Inch. 
0. 


Initial 


.0002 


.0011 


Elaatio  limit 


.2178 
.2175 


Rested  nnder  initial  load  one  honr. 
Seading  after  resting  one  bonr. 


Tensile  strength. 

Load  at  time  of  flractare. 


Elongation  after  rapture,  2". 70  =  27.0  per  cent. 
Elongation  of  inch  sections,  ''.25,  ''.56»,  ".45,  ".29.  ".23.  ''.20,  ".20,  'M9, 
^'.17,  ".16. 
Area  at  fractare,  1".09  x  "'25  =s  .272  square  inch. 
Contraction,  61.6  per  cent. 
Appearance  of  fracture  silky. 
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TESTS   OP   IRON   AND   STEEL. 

No.  1262. 
%"  plate. 

Marks,  A  lengthwise. 
Sectional  area  r'.49S  x  ".368  =  .651  square  inch, 


Applied  loads. 

In  gaoged  length. 

Bemarks. 

Total 

Persqaare 

Elongation. 

Set. 

PoundM. 
651 
2,755 
5,610 
8,265 
11.020 
18,775 
16,630 
17,600 
17.800 
18.000 
18,200 
18.400 
18,600 
18,800 
19,000 
19,285 
19,836 
18,000 
18.200 
18.400 
18,600 
19.000 
10.836 
20.887 
20,938 
21,489 
22,040 
22,591 
23,442 
23,693 
24.244 
24,795 
25,346 
26,897 
26.448 
26,099 
27,650 
28, 101 
28,652 
29,203 
29.754 
29,900 
24,400 

Poundt. 
1.000 
6^000 
10.000 
16,000 
20,000 
26^000 
80,000 

Inchsi. 

0. 

.0020 
.0030 
.0069 
.0077 
.0096. 
.0116 
.0123 
.0124 
.0126 
.0129 
.0138 
.0256 
.0370 
.0432 
.0571 
.160 
.192 
.198 
.209 
.23 
.24 
.256 
.26 
.28 
.81 
.86 
.37 
.41 
.44 
.49 
.54 
,57 
.62 
.72 
.78 
.86 
.98 

1.10 

1.35 

1.76 

2.10 

Inch, 
0. 

Initial  load. 
Elastic  Umtt. 

• 

Teniiflestrengtb. 

Load  at  time  of  fraotnra. 

0. 

0. 
0. 
0. 

33.030 

36,000 
36,000 

"' 

36,000 
87.000 
38,000 
39.000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49.000 
50,000 
61.000 
62,000 
63,000 
54.000 
64.260 

Elongation  after  rupture,  2'^69  =  26.9  per  cent. 
Elongation  of  inch  sections,  'M3,  'M4,  'M6,  'M9,  ''.24,  ''.30,  ".70»,  ".27^ 
".26,  ".20.  ^ 

Area  at  fracture,  1".06  x  ''.22  =  .233  square  inch. 
Contraction,  67.7  per  cent 
Appearance  of  fracture  silky,  lamellar. 


TESTS   OF   IRON  AND   STEEL. 

No.  1253. 
f  plate. 

^arks,  B  lengthwise. 
Sectional  area,  r^493  x  '^390  =  .582  square  inch. 


7G5 


Applied  loftds. 

In  gaaf^ed  length. 

Bemarks. 

Total 

Per  Miaare 
inch. 

Elongation. 

Set. 

Pound!. 
682 
2,910 
5,820 
8,730 
11,640 
14,650 
17,400 
19,  OUO 
19, 200 
19,400 
19,600 
19,800 
20,000 
20,200 
20,400 
20,600 
20,800 
21.000 
21,200 
21,634 
22,116 
22,688 
23,280 
23,86i 
24,444 
25.020 
25.608 
26,100 
26,772 
27.354 
27,930 
28,618 
29.100 
29.682 
80.264 
80,846 
81,428 
82,010 
82,692 
83,174 
88,756 
84,838 
.  84.700 
28,500 

Pound: 
1,000 
6,000 
10,000 
15,000 
20.000 
25,000 
80,000 

Inch«t. 

0. 

.0022 
.0048 
.0071 
.0003 
.0115 
.0141 
.0161 
.0163 
.0167 
.0171 
.0174 
.0182 
.0195 
.0282 
.0480 
.075 
.122 
.135 
.161 
.184 
.210 
.243 
.256 
.275 
.299 

..832 
.350 
.392 
.41 
.45 
.49 
.53 
.67 
.68 
.68 
.75 
.85 
.95 

1.05 

L21 

1.42 

L97 

Inch. 

Initial  load. 
Blaatio  limit. 

Tensile  strength. 

Load  at  time  of  Craotore.* 

.0002 

.0002 
.0006 
.0008 

34,020 

87,000 
88,000 
39,000 
40,000 
41,000 
42.000 

t^l 

45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62.000 
63,000 
64,000 
55,000 
56,000 
67.000 
68,000 
69,000 
69,730 

Elongation  after  fracture,  2''.61  =  26.1  i)er  cent. 
Elongation  of  inch  sections,  'M8,  ".21,  ''.26,  ''.47*,  ''.54*,  ''.26,  ".20, 
•".17,  ".17,  ".15. 

Area  at  fracture,  r',06  x^.26  =  .276  square  inch. 
Contraction,  52.6  per  cent. 
Appearance  of  fracture  silky. 


766 


TESTS   OP-IEON*AND   STEEL. 
No.  1254. 


J"  plate, 
larks,  G  lengthwise.  - 
Sectional  area,  1^^498  x  '^376  =  .563  square  inch. 


Applied  loadB. 


TotaL 


Per  sqoare 
inch. 


In  ganged  lengtli. 


Elongation. 


Set. 


Poundt, 
063 
2.815 
5,jB30 
8,445 
11,860 
14,175 
16.800 
17,800 
18,000 
18,200 
18,400 
18,600 
18.800 
10,000 
10,200 
10, 400 
10,600 
19,700 
19,800 
20,000 
20,200 
20,400 
20,600 
20,831 
21,894 
21,957 
22.520 
28,083 
23,646 
24,209 
24,772 
26,335 
25,896 
26,461 
27,024 
27, 687 
28,150 
28,713 
29.276 
29,839 
80.402 
80,965 
81,528 
82,091 
82,580 
26,900 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 


84,810 


87,000 
38,000 
89,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46, 000 
47.000 
48,000 
49,000 
50,000 
61,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
67,870 


Inehu. 

0. 

.0022 
.0044 
.0066 
.0086 
.0105 
.0122 
.0128 
.0129 
.0131 
.  0132 
.0134 
.0185 
.0187 
.0138 
.0139 
.0141 
.0158 
.0285 
.0520 
.130 
.199 
.214 
.218 
.223 
.254 
.274 
.299 
.823 
.850 
.878 
.418 
.45 
.49 
.53 
.58 
.64 
.60 
.77 
.87 
.95 

1.09 

L21 

1.50 

2.04 


Inch, 
0. 


Initial  load. 


0. 
0. 


.0001 


Elaatlo  fludk 


Teneile  strength. 

Load  at  time  of  fhMitur*. 


Elongation  after  fractare,  2'^76  =  27.7  per  cent. 
Elongation  of  inch  sections,  ".20,  M9,  ^24,  ".28,  ".66*,  ".37,  ".26,  ".23^ 
".20,  ".14. 
Area  at  fracture,  1".09  x  ".24  =  .262  square  inch. 
Contraction,  53.5  per  cent. 
Appearance  of  fracture  sil^y,  lamellar. 


TESTS   OF   IROlfT  AND  STEEL. 
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No.  1255. 
^^  plate. 

'arks,  D  lengthwise. 
Sectional  area,  r^489  x  ^^383  ^  .574  sqaare  inch. 


AppUedloada. 

In  gaii^  length. 

Bemarkfl. 

TotaL 

Per  tqvare 
inch. 

Elongation. 

Set. 

PoiMidf. 

574 
2,870 
a.  740 
8,610 
11,480 
14,850 
ie,600 

16,800 

17,000 
17,220 
17,400 
17,600 
17,794 
18,000 
ia200 
18,868 
18,400 
18,600 
18,800 
18,942 
19, 516 
20.090 
20,664 
21,238 
21,812 
22,886 
22,860 
23,634 
24,108 
24,682 
25,256 
25,830 
26,404 
26,978 
27,552 
28,126 
28,700 
29,274 
29,848 
80.422 

80,840 

26.000 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
28,920 

a 

.0023 
.0043 
.0064 
.0083 
.0102 
.0125 
S       .0129 
\       .0204 
.024 
.035 
.039 
.044 
.052 
.059 
.069 
.077 
.008 
.109 
.121 
.137 
.213 
.234 
.253 
.276 
.306 
.825 
.359 
.383 
.423 
.47 
.60 
.55 
.61 
.66 
.73 
.81 
.98 
1.07 
LIO 
1.46 
C     L98 
\     2.86 

0. 

Initial  load. 
Slastio  limit. 

Tensile  strength. 
Load  at  time  of  fraotuie. 

0. 

.0000 
.0001 

80,000 

■'"si'ooo" 

*"32,'6o6'" 

..,.,.. 

83,000 
84,000 
85,000 
86,000 
37,000 
38,000 
89,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48.000 
49,000 
50,000 
61,000 
52,000 
63,000 

63,780 

Elongation  after  fracture,  2'^82  =  28.2  per  cent. 
Elongation  of  inch  sections,  ".22,  ''.26,  "24,  ".22,  ".40,  ''A2^  ".22,  ".21,. 
"^5,  ".18, 
Area  at  fracture,  1".06  x  ".24  =  .254  square  inch. 
Contraction,  55.7  per  cent. 
Appearance  of  fixture  silky,  very  lamellar. 
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TESTS   OF  IRON  AND   STEEL. 


No.  1266. 
i"  plate. 

Marks,  E  lengthwise. 
Sectional  area,  l''.49ix''.385  =  .577  square  inch. 


Applied  loads. 

In  ganged  length. 

Benuffb. 

Total. 

Per  Muare 

iDCh. 

Elongation'       Set. 

Pounds. 
577 
2.885 
5,770 
8,655 
11,540 
14,425 
17,810 
17,400 
17,600 
17.800 
18,000 
18,200 
18.400 
18,600 
18,800 
19.000 
19,200 
19,400 
19,600 
19,800 
20,  COO 
20.195 
20,400 
20,600 
20,772 
21.000 
21,200 
21, 849 
21,926 
22.503 
23,080 
22,200 
23,000 
23,200 
23,400 
23.657 
24.234 
24.811 
25,888 
25,965 
26,542 
27.119 
27.696 
28,272 
28,850 
29,427 
30.004 
80,581 
81,158 
81,735 
82.312 
83.889 
33,466 
83.660 
27,800 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
80,000 

Inches. 
0. 

.0028 
.0054 
.0076 
.OtOi 
.0123 
.0142 
.0143 
.0140 
.0149 
.0151 
.0154 
.0168 
.0162 
.0165 
.0169 

.on2 

.0178 

.0188 

.0192 

.0202 

.0211 

.0220 

.0230 

.0255 

.0302 

.0348 

.0468 

.0640 

.000 

.161 

.255 

.284 

.285 

.287 

.293 

.816 

.842 

.366 

.892 

.429 

.46 

.51 

.56 

.60 

.65 

.73 

.79 

.92 

1.00 

1.12 

1.31 

1.60 

2.12 

Ineh. 
0. 

Initial  load. 
ElaatioUiDtt. 

Teniiile  strength. 
Load  at  time  of  raptoxtt. 

0. 

0. 

33,970 

85.000 

36,000 

37,000 
88.000 
89,000 
40,000 

41, 666 

42,000 
43,000 
44,000 
45, 000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53.000 
54.000 
55,000 
56,000 
.  57,000 
58,000 
58,340 

Elongation  after  fracture,  2''.71  =  27.1  per  cent. 
JBlongation  of  inch  sections,  'M9,  ''.26,  ".:s9,  "M*.  ".36,  '^24.  ".19,  ''.21, 
^'.17,  M4.  J        9        f        J        f 

Area  at  fracture,  r'.08x".24  =  .259  square  inch. 

Contraction,  55.1  per  cent. 

Appearance  of  fracture  silky,  slight  lamination. 


TESTS*  OF  IBON  AND  STEEL. 
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No.  1257. 
«  plate. 

'arks,  F  lengthwise. 
Sectional  area,  l''.499x''.378  =  .667  square  inch. 


Applied  loads. 

In  ganRed  length. 

Bemarka. 

TotaL 

PersoQare 
inch. 

Set. 

Pounds. 
567 
2,835 
5,670 
8.505 
11,840 
14, 175 
17,010 
18,000 
18,200 
18,400 
18.600 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 

Inehss. 
0. 

.0028 
.0047 
.0064 
.0082 
.0101 
.0121 
.0126 
.0127 
.0138 
.0129 
.0131 

:oi38 

.0134 

.0186 

.0137 

.0140 

.0468 

.0510 

.0560 

.067 

.097 

.103 

.107 

.119 

.170 

.195 

.205 

.210 

.216 

.224 

.268 

.279 

.315 

.336 

.364 

.396 

.442 

.49 

.53 

.59 

.64 

.70 

.78 

.87 

.09 

1.15 

1.88 

1.71 

1.99 

Inch. 
0. 

Initial  load. 

0. 

-.0001 
0. 
0. 

SlaattoUnit 

Tenfiile  atrengtb. 
Load  at  time  of  niptuM. 

■    18,800 

,    19,000 

19,200 

19.400 

1    19,600 

19,800 
18,600 
I8.81O 
19,000 
19,200 
19,400 
19,600 

34,020 



'    19,800 

•    20,000 

19,400 

10;  600 

<    19,800 

1    20,000 

1    20,200 

20,412 

86,000 
87.000 
38,000 
89,000 
40,000 
41,000 
42.000 

!    20,976 

21,546 
22,113 
22.680 
23,247 
23,814 

24,381    .        43.000 

24,948 
25, 515 
26,082 
26,640 
27,216 
27,783 

44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
63,000 
54,000 
54,290 

!    28,350 

,    28,917 

29.484 

'    80,051 

'    80,6!8 

80,780 

25,100 



EloDgation  after  fracture,  2''.71=  27.1  per  cent. 
Elongation  of  inch  sections,  'M4,  'M7,  ''.21,  ''.28,  ".20,  ".ID,  ".20,  ".78», 
".24,  ".20. 
Area  at  fracture,  l".04x".23  =2 .239  square  inch. 
Contraction,  57.8  per  cent. 
Appearance  of  fracture  silky,  lamellar. 
8.  Ex.  36 19 
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TESTS   OF   IRON   AND   STEEL. 


No.  1258. 
^'_  plate. 

arks,  6  lengthwise. 
Sectional  area,  1''.498  x  ''.365  =  ".547  sqaaxe  inch. 


Applied  loads. 

In  ganged  length. 

I 
1 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Bonarlct. 

1 

Powidt,      Poundt. 
547             1,000 
2,735             5,000 
5,470            10,000 
8, 205            15,  COO 
10,940    '        20,000 
13,675    t        25.000. 

InehM. 
•    0. 
.0022 
.0043 
.0064 
.0082 
.0102 
.0122 
.  0127 
.0128 
.0130 
.0132 
.0238 
.0570 
.0764 
.084 
C       .  125 
)       .162 
.251 
.266 
.286 
.313 
.842 
.367 
.411 
.43 
.49 
..54 
.59 
.64 
.72 
.78 
.88 
1.02 
1.15 
1.40 
1.80 

• 
Inch. 
0. 

Initial  load. 

—.0002 

—.0002 

16,410 
17, 400 
17,600 
17,8C0 
18,000 
18, 100 
18,200 
18,400 
18,598 

10,145 

30,000 

-.0001 

32, 910 

Slastio  Umit. 

34,000 
35,000 
30.000 
37.000 
38.000 
39, 000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
4A.O0O 

10. 692 

20,239 
20  786 

21,333 

21, 880 
22,427 
22,974 
23,621 
24.008 
24,615 
25,162 

'>5  700    :        47, 000 

26. 256    '        48. 000 

26,803            49,000 

27,350    1        50,000 
27, 807     !        51-  000 

28. 444 
28,991 
2S,450 
24,200 

52,000 
53,000 
53,840 

Tensile  strength. 
Load  at  time  of  fraotare. 





Elongation  after  fracture,  2'^31  =  23.1  per  cent. 
Elongation  of  inch  sections,  ".12,  ".12,  ".13,  ".13,  ".17,  ".19,  ".22,  ".37, 
".65*,  ".21. 
Area  at  fracture,  l".06x".22  =  .233  square  inch. 
Contraction,  57.4  per  cent. 
Ai)X)earance  of  fracture  silky,  lamellar. 


TESTS   OP   IRON   AND   STEEL. 
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No.  1269. 
:"  plate. 

'arks,  H  lengthwise. 
Sectional  area,  l".498x".367=s  .650  square  inch. 


Applied  loadii. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set 

Paundt. 
660 
2,760 
6,500 
6,250 
11,000 
13,760 
16,500 
10,800 
17,000 
17,200 
17,400 
17,600 
17,800 
18,000 
18,150 
18,700 
19.250 
19,800 
20,850 
20,900 
21,450 
22,000 
22,650 
23.100 
23,650 
24,200 
24.750 
26,800 
25,830 
26,400 
26,950 
27,600 
28,050 
28,600 
29,150 
29.700 
30,250 
80,800 
81,170 
25,900 

Ptnmdt. 
],000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
30,650 

Inchet. 

0. 

.0021 
.0043 
.0007 
.0085 
.0104 
.0124 
.0129 
.0137 
.0155 
.0177 
.0206 
.0233 
.0292 
.0361 
.056 
.114 
.225 
.241 
.249 
.271 
.296 
.327 
.352 
.375 
.414 
.49 
.51 
.53 
.69 
.63 
.70 
.80 
.88 

1.00 

LIO 

1.30 

1.50 

2.21 

Jnth. 
0. 

Initial  load. 
Slastic  limit. 

0. 

0. 

0. 

82,000 

33,000 
34,000 
35,000 
86,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
.•id.  000 
54,000 
65,000 
56.000 
66,670 



. 

TenBile  Btrength. 
Load  at  time  of  mptare. 

Elongation  after  fracture,  2".85  =  28.5  per  cent. 
Elongation  of  inch  sections,  ".16,  ".14,  ".38,  ".64»,  ".30,  ".34,  ".24,  ".24, 
".24,  ".17. 
Area  at  fracture,  1".06  x  ''.22  =  ,233  square  inch. 
Contraction^  57.6  i>er  cent. 
Appearance  of  fracture  fine  silky,  slight  lamination. 
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TESTS  OF  tBON  AND  STEEL. 


No.  1260. 


"  plate, 
arks,  I  lengthwise. 


Sectional  area,  l".495x  ".372  =  .657  SQoare  inch. 


AppUedloAdA. 

In  ganged  length. 

Bemarka. 

TotaL 

Per  square 
inch. 

Elongation. 

Set 

Poundt. 
557 
2,785 
5,570 
8,853 
11,140 
13,9-25 
16, 710 
18.000 
1^200 

PoundM. 
1,000 
5.000 
10  000 
15,000 
20,000 
25,000 
80,000 

Inehet. 

0. 

.0024 
.0044 
.0067 
.0087 
.0106 
.0127 
.0147 
.0149 
.0160 
.0156 
.0164 
.0175 
.0181 
.0183 
.019L 
.0197 
.0205 
.0252 
.0368 
.0622 
.0790 
.105 
.153 
.211 
.236 
.256 
.267 
.290 
.318 
.387 
.370 
.400 
.43 
.47 
.52 
.55 
.60 
.67 
.72 
.80 
.88 

1.02 

1.16 

1.35 

1.72 

1.93 

Inch, 
0. 

Initial  load.    . 
Elaatio  limit 

0. 

0. 

.0006 

18,400 

18,600 

33, 390 

18,800 

19,000 

19,200 
10,400 
10,405 
19.600 
19,800 
20.000 
20.200 
20.400 
20,609 
20,800 
21, 000 
21. 160 
21,723 
22,280 
22,837 
23,804 
23, 951 
24,508 
25.065 
25,622 
26, 179 
26,736 
27,293 
27, 850 
28,407 
28,964 
20.521 
30, 078 
80,635 
31, 192 
31,749 
32,306 
32,863 
32,880 
27.500 

35,000 

.OON 



87,000 

38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
^.000 
45i000 
46.000 
47,000 
48.000 
49,000 
60,000 
51.000 
52,000 
53,000 
54.000 
55,000 
56,000 
57,000 
58,000 
59,000 
59,030 

Tensile  strength. 
Load  ftt  time  of  mptore. 

' 

Elongation  after  ruptnre,  2''.47=  24.7  per  cent. 
Elongation  of  inch  sections,  'M8,  'M9,  ''.24,  ''.59»,  ''.38,  ".23,  'M9, 
".18,  ".14,  ".15. 
Area  at  fracture,  l"aO  x  ".25  =  .275  square  inch. 
Contraction,  50.4  per  cent. 
Appearance  of  fracture  silky,  stratified. 


TESTS   OP  IRON  AND   STEEL. 
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No.  1261. 
"  plate. 

~!arks,  J  lengthwise. 
Sectional  area,  l".496x''.^72  =  .667  square  inch. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Tot...  \^^-^r 

Pound:  ;    Pound; 
557     <          1,000 
2.785              5.000 
5,570             10,000 
8.355            15,000 
11.140    ,        20,000 
13, 025     '        'iA-  000 

Elongation. 

Set. 

hxcku. 

0. 

.0017 
.0037 
.0056 
.0073 
.0090 
.0109 
.0117 
.0122 
.0127 
.0240 
.0290 
.0860 
.0430 
.048 
.062 
.080 
.186 
.240 
.264 
.287 
.303 
.337 
.858 
.894 
.429 
.45 
.60 
.54 
.61 
.64 
.72 
.82 
.90 

1.03 

1.15 

1.40 

1.78 

2.08 

Inth. 
0. 

Initial  loa<l. 
Elastic  limit. 

0. 

0. 

16,710 
18,400 
18,600 
18,800 
19, 000 
18,600 
18.800 
19.000 
10,200 
19,493 
20,052 
20,609 
21.166 
21,723 

30, 000 

0. 

'"33,750" 

35.000 
'  36.000 
37.000 
88,000 
30.000 

22, 280            40. 000 

22,837 
23,394 
23,931 
24,508 
25,065 
25,023 
26,170 
26,736 
27,298 
27,850 
28.407 
28,904 
29, 521 
80.078 
,   80,635 
31, 102 
81,749 
81,820 
26.300 

41,000 
42.000 
43,000 
44,000 
45,000. 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54, 000 
55.000 
56,000 
57,000 
67,130 

Tensile  strengtb. 
Load  at  time  of  fraetnro. 

Elongation  after  fracture,  2"M  =  26.0  per  cent. 
Elongation  of  inch  sections,  M7,  'M9,  '^20,  'M8,  ".20,  ".20,  ".25, 
'(.61»,".50»,".20. 
Area  at  fracture,  1".0C  x  '^23  =  .244  square  inch. 
Contraction,  66.2  per  cent. 
Appearance  of  fracture  silky,  slight  lamination. 
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TESTS   OP   IRON   AND   STEEL. 
No.  1262. 


A''  plate. 

Harks,  K  lengthwise. 

Sectional  arei,  l''.496x''.423  =  .633  square  inch. 


Applied  loMlB. 

In  ganged  length. 

ToUL 

Persqiuire 

iDCh. 

Elongation. 

Sot 

Bema^a. 

Pinmdt. 
638 
8,165 
6,830 
0.405 
12,660 
15,825 
18,090 
21,000 
21,200 
21,400 
21, 522 
21,800 
22,000 
22,155 
22,788 
23,421 
24,054 
24,687 
25,820 
25,953 
26.586 
27,210 
27.852 
28,485 
20,118 
29,75L 
30.884 
81,017 
81,650 
82.283 
82,016 
83,540 
34, 182 
34,815 
85,448 
86.081 
86,714 
87,847 
81,900 

Poundt. 
1.000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 

0. 

.0015 
.0020 
.0044 
.0062 
.0077 
.0093 
.0106 
.0108 
.0212 
.0202 
.0382 
.0523 
.071 
.102 
.203 
.220 
.232 
.240 
.276 
.204 
.317 
.350 
.373 
.404 
.46 
.40 
.52 
.56 
.63 
.68 
.76 
.85 
.04 

1.06 

1.22 

1.51 

2.03 

JndL 
0. 

Initial  load. 
Slaatio  limit 

Tensile  strength. 
Load  at  time  of  rnptare. 

0. 

.0001 
.0001 
.0001 

83,480 

84,000 

85,000 
80,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45.000 
46,000 
47,000 
48,000 
40.000 
60,000 
51.0C0 
62,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 

. 

Elongation  after  fracture,  2''.46  =  24,6  per  cent. 
Elongation  of  inch  sections,  ''.20,  '\6(^,  ''.34,  ".23,  ".15,*".17/M7,  "M. 
".21,  ".18.  »        »        »        1         I 

Area  at  fracture,  r'.10x".29  =  .319  square  inch. 

Contraction,  49.6  per  cent. 

Appearance  of  fracture  silky,  slight  lamination. 


TESTS -OF  IBON  AND   STEEL. 
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No.  1263. 
h"  plate. 

Marks,  L  lengthwise. 
Sectional  area,  l".496x".438  =  .655  square  inch. 


AppUed  loads 

In  gMged  length. 

TotaL 

PersqiiAre 
inoh. 

Elongation. 

Set. 

Bemarkt. 

FwndM, 
666 

8,276 
6.550 
9,825 
18,100 
16,376 
19,650 
19,800 
20.000 
20,200 
20,400 
20,600 
20,800 
21,000 
21,200 
21,400 
21,616 
22,270 
22,925 
23,580 
24,235 
24,890 
25.646 
26,200 
26,855 
27,510 
28, 106 
28,820 
29,475 
80,130 
80,785 
31,440 
32,095 
82,750 
83,405 
84,060 

tv^ 

86.025 
86,680 
87,385 
37,900 
38,645 
88.900 
84,900 

Povtndi. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
30,000 

Inch€9. 
0. 

.0025 
.0051 
.0076 
.0097 
.    .0118 
.0162 
.0158 

Ineh. 
0. 

Initial  load. 
ElastioUmlt 

0. 

6. 
0. 
.0021 

.0162 
.0166 
.0171 
.0177 
.0189 
•  0232 

31,450 

.0292 
.0331 
.039 
.057 
.094 
.174 
.182 
•      .199 
.216 
.245 
.255 
.279 
.301 
.826 
.369 
.884 
.420 
.44 
.50 
.52 
.58 
.65 
.71 
.78 
.85 
.98 
1.08 
1.27 
1.68 
1.90 



83,000 
84,000 
85,000 
86,000 
87,000 
38,000 
80,000 
40.000 
41,000 
42.000 
43, 000 
44.000 
45,000 
40,000 
47,000 
48,000 
*       49,000 
,       50,000 
51,000 
52,000 
53,000 
54,000 

57,000 
58,000 
50,000 
50,390 

• 

Tensile  atrength. 

Load  at  time  of  firaAtiUA. 



Eloogation  after  fractare,  2'^25  =  22.5  per  cent. 
Elongation  of  inch  sections,  ''.20,  ''.59»,  ''.30,  ".21,  ".19,  ".16,  ".15,  ".17, 
".15,  ".14. 
Area  at  fracture,  l".12x".30  =  .336  square  inch. 
Contraction,  48.7  per  cent. 
Appearance  of  fracture  silky,  stratified. 
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TESTS   OF   IRON   AND   STEEL. 


No.  1264. 
/'plate, 
arks,  M  lengthwise. 
Sectiooal  area,  1".496  x  ''.425  =  .636  square  inch. 


AppUed  loads. 

In  ganged  lenjrth. 

1 

•• 

TotoL 

Persqiure 
inob. 

ElongatioYi. 

Set 

BanutfkB. 

Pounds. 
636 
8.180 
6,360 
9,540 
12,720 
15,900 
19.080 
21,000 
21, 200 
21,400 
21.600 
21.800 
22,000 
22,260 
22,896 
23,532 
24,168 
24.804 
25,440 
26,076 
26,712 
27,348 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20.000 
25.000 
30.000 

Inches. 

0. 

.0021 
.0043 
.0062 
.0083 
.0104 
.0144 
.0185 
.0195 
.0201 
.0207 
.0227 
.0395 
.0408 
.0465 
.0780 
.188 
.200 
.220 
.235 
.255 
.276 
.294 
.316 
.344 
.369 
.404 
.44 
.48 
.51 
.56 
.60 
.65 
.72 
.78 
.86 
.99 

1.10 

1.26 

1.50 

1.96 

Inch. 
0. 

Initial  load. 

0. 

0. 

.0004 
.0081 

• 

1 

1 

33,960 

ElaattcUmlt 

35.000 
36,000 
87.000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
46,000 
47.000 
48,000 
49.000 
50,000 
51,000 
52,000 
53.000 
54.000 
5.\  OOO 
56.000 
57,000 
58,000 
59.000 
60,000 
61,000 
61,6G0 

. 

1 

27,084 

28.620 
29,256 
29,892 

1    30, 528 

• 

31,164 

:n,8oo 

32. 436 

33,  072 

33, 708 
34,344 
84.980 

35.  616 

36.  252 
36,h88 
37,524 
38, 160 
3H.796 
39.210 
82,700 

1 

••"-V 

Load  at  time  of  fraotora. 



Elongation  after  fracture,  2".4l  =  24.1  per  cent. 
Elongation  of  inch  sections,  ".10,  ".17,  ".21,  ".26,  ".64»,  ".22,  ".19. 
.18,  ".20,  ".18.  7  J         1         y 

Area  at  fracture,  1".09  x  ".27  =  .294  square  inch. 
Contraction,  63  8  per  cent. 
Appearance,  of  fracture  fine,  silky. 


TESTS   OF  IBON  AND   8TEEI,. 

No.  1265. 
"  plate. 
Arks,  N  lengthwise. 
Sectional  area,  1".497  x  ".411  ss  .615  square  inch. 
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AppUed  loads. 

In  gauged  length. 

Bemarks. 

Total 

Pertqnaie 
inoh. 

Blongntion. 

Set 

Powidt. 
615 
3,075 
6,160 
9,225 
12,800 
15,875 
18,450 
20,000 
20,200 
20,400 
20,600 
20,800 
21.000 
21.100 
21.200 
21,400 
21,525 
21,800 
22,000 
22,140 
22,755 
23,870 
28.985 
24,600 
25,215 
25,830 
26,445 
27,060 
27,675 
28^290 
28,005 
29,520 
80,135 
80,750 
31,365 
31,080 
82,595 
33.210 
33,825 
84.440 
85,055 
85,670 
86,285 
86,900 
87,515 
87,600 
81,100 

Foundt. 
1,000 
5,000 
10.000 
16,000 
20.000 
25,000 
30,000 

JnchM, 
0. 

.0023 
.0048 
.0078 
.0096 
.0117 
.0136 
.0148 
.0149 
.0151 
.0158 
.0156 
.0168 
.0163 
.0172 
.0225 
.0350 
.0370 
.044 
.045 
.093 
.175 
.204 
.213 
.234 
.245 
.270 
.292 
.316 
.338 
.357 
.395 
.426 
.44 
.49 
.53 
.57 
.64 
.70 
.78 
.84 
.08 
1.12 
1.28 
1.52 

Inch. 

0. 

Initial  load. 
ElaaliioUniit. 

0. 

0. 
0. 
.0001 

84,150 



85,000 

86.000 
87,000 
38,000 
89,000 
40,000 
41.000 
42,000 
43,000 
44.000 
45,000 
46.000 
47.000 
48,009 
49,000 
50,000 
51,000 
62,000 
53,000 
54,000 
55.000 
56,000 
57,000 
68.000 
50.000 
60.000 
61.000 
61,140 

^ 

Tensile  atrength. 
Load  at  Ume  of  fracture. 

1 



\ 

Eloogation  after  fracture,  2".02  =  20.2  per  cent. 
Elongation  of  inch  sections,  ''.61,  ".24,  ".17,  ".17,  ".17,  ".16,  ".14, 
*M3,  ".12,  ".12.  7         »         »         »         )         J  » 

Area  at  fracture,  1".10  x  ".27  =  .297  square  inch. 

Contraction,  51.7  per  cent. 

Appearance  of  fracture  silky,  stratified,  slight  lamination. 
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TESTS   OF  IBON  AND   STEEL. 


No.  1266. 


;"  plate. 

arks  O  lengthwise. 


Sectional  area,  1".600  x  ".419  as  .639  square  ineh. 


Applied  loiidt. 

In  ganged  length. 

Bemarkt. 

ToUL 

Psr  Milium 
inch. 

Set. 

Pounds. 
629 
8,145 
6,290 
9.435 
12,580 
16,725 
18,870 
19,600 
19,800 
20,000 
19,200 
19,400 
19.600 
19,800 
20,000 
20.128 
20,400 
20,600 
20,757 
21,886 
22.015 
22,644 
23,273 
23,902 
24,631 
25,160 
25,789 
36.418 
27,047 
27,676 
28,305 
28,934 
29.563 
80,192 
30,821 
81,450 
32.079 
32, 708 
33,208 
26,000 

Pound*. 
1,000 
5,000 
10,000 
15.000 
20.000 
25,000 
80.000 

/iMdUf. 

•  0. 
.0016 
.0036 
.0055 
.0078 
.0092 
.0110 
.0121 
.0128 
.0188 
.0227 
.0202 
.0274 
.0298 
.0381 
.0375 
.0413 
.0438 
.0454 
.070 
.160 
.280 
.304 
.825 
.347 
.394 
.422 
.47 
.50 
.57 
.61 
.67 
.75 
.84 
.94 

1.05 

1.26 

1.52 

2.04 

Ineh, 
0. 

Initial  load. 
Elastio  limit 

TenaUtt  strength. 

Load  at  time  of  fhMStara. 

0. 

0. 

.0008 
.0008 

31,480 

82,000 

33,000 
84^000 
85,000 
36,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43.000 
44.000 
45,000 
46.000 
47.000 
48,000 
49,000 
50.000 
51,000 
52.000 
52,910 

Elongation  after  fracture,  2'^90  =  39.0  per  cent. 
Elongation  of  inch  sections,  ''.22,  ".36,  ''.76*,  ".33,  ".26,  ".24, 
".20,  ".18,  ".15. 
Area  at  firactare,  1".02  x  ".25  =»  .255  sqaare  inch. 
Contraction,  69.5  per  cent. 
Appearance  of  fracture  fine,  silky. 


".20, 


^'  plate. 
Ma'    ~" 


TESTS   OF«mON.AND   STEEL. 
No.  1267. 
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larks  P  lengthwise. 
Sectional  area,  1".M6  x  ".433  s  .648  sqnare  inch. 


AppUed  loads. 

In  ganged  leDgth. 

Bemarks. 

ToUL 

Per  square 
inch. 

Elongation. 

Set. 

Ptrnndt. 
648 
8.240 
6.480 
0,7/0 
12,900 
16,200 
19,440 
2t.000 
21.200 
21,400 

21,600 

21,600 
21,800 
22,032 
22,680 
23,828 
23.976 
24,624 
25,272 
25,920 
26,568 
27,216 
27,864 
28,512 
29,160 
29,808 
80,456 
81,104 
81.752 
82.400 
88,048 
88,606 
84,844 
84,902 
35,640 
86,288 
87,584 
87,640 
81,200 

P9midi. 
1,000 
5,0  JO 
10.000 
15,000 
20,  COO 
26,000 
80,000 

0. 

.0018 

.0036 

.0055 

.0072 

.0091 

.0108 

.0118 

.0120 

.0128 

(       .0151 

i       .0378 

.0385 

.0560 

an 

Ineh, 
0. 

Initial  Joad. 
ElasttoUmlt.                   ^ 

.0001 

.0001 
.0002 
.0003 

88,020 

34,000 

85,000    !         .itO 
86,000              .180 
87,000    i          .209 
88,000    :          .225 
39,000              .239 
40.000              .266 
41. 000              .  287 
42,000              .815 
43  000     •          .337 

44.000 

45.000 

46,000 

47.000 

48.000 

49,000 

50,000 

51,000 

52,000 

63,000 

54,000   ' 

55,000 

66,000 

58,000 

68,000 

.360 

.398 

.43 

.40 

.51 

.56 

.61 

.67 

.75 

.82 

.92 

L04 

L17 

L87 

2.14 



TensUestreofUi. 

Load  at  time  of  fraotan. 

Elongation  affcer  fracture,  2'^75  ^r  27.5  per  cent. 
Elongation  of  inch  sections,  ".19,  ''.23,  ".30,  ".69»,  ".30,  ".26,  ".28, 
'J21j  ".18,  ".16. 
Area  at  fracture,  1".05  x  ".28  =r  .294  square  inch. 
Contraction,  54.6  per  cent. 
Appearance  of  fracture  fine,  silky. 
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TESTS   OF   IBON  AND   STEEL. 


No.  1268. 
■h"  plate. 

Marks,  Q  lengthwise. 
Sectional  area,  l''.498x".fl23  ==  .634  square  inch. 


Applied  loads. 

In  ganged  length. 

Bemarkt. 

ToUl. 

Per  Moare 
inch. 

Elongation. 

Set. 

634 
8.170 
6,840 
9,510 
12,680 
15,860 
19,020 
10,200 
19,400 
10,600 
10,800 
20,000 
20,288 
20,400 
20,922 
21,656 
22,100 

Ptundt. 
1,000 
5.000 
10.000 
15.000 
20.000 
25,000 
30,000 
30,280 

InchM. 
0. 

.0024 
.0048 
.0071 
.0003 
.0117 
.0144 
.0147 
.0155 
.0171 
•      .0187 
.0198 
.0222 
.0248 
.0378 
.0760 
.149 
.218 
.237 
.255 
.275 
.304 
.328 
.349 
.368 
.416 
.44 
.49 
.52 
.58 
.64 
.69 
.74 
.84 
.96 
1.06 
1.21 
1.68 
2.18 

Inch. 
0, 

Initial  load. 
Slastio  limit. 

Tensile  strength. 

Load  at  time  of  fractore. 

0. 

.0002 
.0008 
.0016 

32.000 

""83,"006  ■ 
34.000 

22,824    1        36,000 
23.458    ;        37,000 

24,  002               3M.  AAO 

24,726 
26.360 
26,994 
26.626 
27.262 
27.896 
28,530 
28,164 
29,798 
80.432 
81,066 
81,700 
82,834 
32,068 
38,602 
84.236 
84,870 
85,504 
86,110 
80,200 

89,000 
40,000 
41,000 
43.000 
43.000 
44.000 
45.000 
46^000 
47.000 
48.000 
49.000 
60.000 
51.000 
52.000 
53,000 
64,000 
65.000 
56,000 
66,960 

Elongation  after  fitictare,  3/'07  =  30.7  per  cent. 
Elongation  of  inch  sections,  ''.20,  ''.35,  ".65»,  ".28,  ".39,  ".28,  ".22, 
".21,  ".27,  ".22. 

Area  at  fracture,  l".05x".2C  =  .273  square  inch. 
Contraction,  56.9  per  c6nt. 
Appearance  of  fracture  fine,  silky. 


TESTS  OP  IBON  AND  STEEL. 

No.  1269. 
iV  plate. 
Sectional  area,  l"A96x".420  =  .628  square  inch. 
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Applied  loads. 


Totid. 


Per  square 
inch. 


In  ganged  length. 


Elongation 


Set. 


Bemarks. 


P<mnd9. 
028 
8,140 
«.280 
9,420 
12,600 
l!i,700 
18,840 
20.000 
20,200 
20,400 
20,600 
20,724 
21, 852 
21,980 
2-2,008 
28,236 
23,864 
24,402 
25,120 
25,748 
26,876 
27,004 
27,632 
28,260 
28,888 
29.516 
80,144 
80.772 
81,400 
82,028 
82,656 
33,284 
88,012 
84,540 
85,108 
85,680 


POtlfMb. 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
31,860 


83,000 
84.000 
85,000 
80,0«M) 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44, 000 
45,000 
46.0A0 
47  000 
48.000 
49, 000 
60,000 
51,000 
52,000 
53,000 
54,000 
55.000 
56.000 
66,820 


Jnchtf. 
0. 

.0019 
.0039 
.0063 
.0078 
.0008 

.mi8 

.0127 

.0137 

.0314 

.0402 

.0455 

.1110 

.1678 

.1800 

.1957 

.2130 

.26 

.29 

.31 


.41 
.48 
.46 
.50 
.54 
.59 
.68 
.70 
.78 
.88 
LOO 
1.18 
1.49 
2.04 


Inch. 

0. 

0. 

0. 

0. 

0. 

.JOOl 
.0002 


Initial  load. 


Elaotlo  limit 


Tensile  strengtiL. 


EloQgatioQ  after  fractare,  2."3S  =  23.8  per  cent. 
Elongation  of  inch  sections.  'M9,  ".23,  ".28,  ".61*,  ".21,  \19,  ".20, 
.17,  ".14,  ".16. 

Area  at  fracture,  l."09x/'29  =  .316  square  inch. 
Contraction,  49.7  per  cent. 
Appearance  of  fracture  silky,  slight  lamination. 
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TESTS  OF  IRON. AND  STEBL. 
Nal270. 


-f^'  plate. 

Marks,  K  crosswise. 

SectiODal  area,  l'^498x^^424  =  .635  square  inch. 


▲implied  loftds. 


PeraqoAre 
inen. 


POtt«Mb. 

635 

3,175 

0.350 

9,525 

12,700 

15,875 

10,050 

10.200 

10,400 

10,000 

19,800 

20,000 

20,820 

20,965 

21,500 

22,225 

22.880 
23,495 
24,130 
24,765 
25,400 
28,035 
28,670 
27,305 
27,940 
28,575 
20.210 
20,845 
80,484 
81, 115 
31,760 
32,885 
33,020 
83,655 
84.290 
84,025 
85,660 
38. 105 
36,450 
33,000 


PovfuZf. 
1,000 
5,000 
10,000 
15.000 
20,000 
25.000 
30.000 


In  g»nsed  length. 


Elongation.        Set 


32,000 
33,000 
34,000 

35,000 

86,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
40,000 
47.000 
48,000 
40.000 
50,000 
51, 000 
52,000 
63,000 
64,000 
65,000 
66,000 
67,000 
OT,400 


Ol 

.0018 
.0037 
.0056 
.0074 
.0095 
.0128 
.0161 
.0190 
.0207 
.0217 
.0288 
.02tt 
.0355 
.0540 
.110 
.190 
.200 
.212 


247 

276' 

302 

821 

354 

386 

419 

44 

40 

54 

60 

64 

73 

80 

88 

00 

13 

30 

65 

05 


Inch, 
0. 


.0016 


Initial] 


Elaatielialt. 


Tensile  strength. 

Load  at  time  of  fraotnre. 


Elongation  after  rapture,  2'^40  s=  24.0  per  cent. 
Elongation  of  inch  sections,  ''.45*,  ''.34»,  ''.21,  ''.20,  ".21,  ".24,  ".21, 
".20,  ".20,  ".14.   . 
Area  at  fracture,  l".10x'^31  =  .360  square  inch. 
Contraction,  43.3  per  cent. 
Appearance  of  fracture  silky,  coarse  lamination. 


TESTS   OF   IRON   AND   STEEL. 
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No.  1271. 

jV'  plate. 

Marks^  L  crosswise. 

Sectional  area,  1^^497  x'^^SS  =  .656  square  inch. 


AppUed  loads. 

In  ganged  length. 

nemarka. 

TotoL 

Persanare 
inch. 

Elongation.'       Set ' 

i 

Pound*. 

656 

3,280 

6.560 

0.840 

13, 120 

16,400 

10.680 

23.000 

23,200 

23,400 

28,600 

Saw 

24.000 
24.200 
24,400 
24.600 
24.800 
24,028 
25,684 
26,240 
26,886 
27,652 
28,208 
!»^864 
20,520 
80.176 
80,832 
81,488 
82,144 
82,800 
88,466 
84.112 
84,768 
85.424 
86,080 
86.736 
87,802 
88.048 
88.704 
80,800 
82.600 

Poundt, 
1,000 
5. 000 
1^,000 
15,000 
20,000 
25,000 
30,000 

Incket. 
0. 

.0016 
.0038 
.0058 
.0076 
.0004 
.0114 
.0144 

Inch, 
0. 

"'0' 

Initial  load. 

0. 

0. 


.0146 
.0148 
.0150 
.0154 
.0168 
.0228 
.0286 
.0355 



Elaatlc  limit. 

Tenalle  strength. 
Load  at  time  of  fraotnre. 

36,280 



.0401 
.0660 
.087 
.216 
.201 
.805 
.831 
.332 
a7fi 

88,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45  000 



46!  000    I          -461 
47,000    1          .43 
48,000              .50 
40.000              .5^ 
60, 000              .58 
51,000    ,          .62 
62, 000    ■           A7 

63.000 
64,000 
65,000 
56,000 
57.000 
58,000 
50,000 
50. 010 

.72 
.81 
.00 
1.00 
1.13 
1.80 
1.C7 

2.  AS 

' 

Elongation  after  fractare,  2"M  =  26.4  per  cent. 
Elongation  of  inch  sections,  'M8,  ''.23,  ''.34,  ".63»,  ".23,  ".22,  "^22, 
".22,  ".22,  ".15. 
Area  at  fracture,  l".08x".28  «  .302  square  inch. 
Contraction,  54.0  i>er  cent. 
Appearance  of  fracture  silky. 
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TESTS  <iP  IRON  AltD  STEEL. 
No.  1272. 


-h"  plate. 

Marks,  M  crosswise. 

Sectional  area,  r'.497  x  ".421  =  .630  square  inch. 


AppUed  loads. 

In  gauged  length. 

TotaL 

Persqnare 
inch. 

Elongation. 

Set. 

Bemarks. 

P(wnd$. 
.      630 
3,150 
6. 800 
9,450 
12,000 
15,750 
18,900 
19,000 
19,200 
19,400 
19,600 
19,800 
20,000 
20.160 
20.400 
20,700 
21,420 

22,050 

22,680 
23,810 
23,040 
24,570 
25,200 
25,830 
26,460 
27,090 
27, 720 
26,350 
28,960 
29,610 
30,240 
80. 870 
31.600 
32.130 
.32,760 
33.800 
34. 020 
34  650 

Pomidt 
1,000 
6,000 
10,000 
16.000 
20,000 
25,000 
80.000 

Inehet. 
0. 

.0014 
.0033 
.0053 
.0073 
.0095 
.0143 
.0144 
.0145 
.0147 
.0159 
.0182 
.0203 
.0214 
.0235 
.0265 
.0365 
C       .064 
>       .108 
.168 
.180 
.208 
.224 
.243 
.260 
.287 
.801 
.331 
.356 
.387 
.421 
.44 
.50 
.54 
.60 
.65 
.72 
.79 
.86 
.98 
1.05 
1.23 
1.62 
2.01 

Inch. 
0. 

InitUlload. 
XlMtUs  limit. 

0. 

0. 

.0082 

"  "80,790" 

82.000 

33.000 
84.000 

35,000 

86,000 
37,000 
86,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 

85  280    <        Sfi'ooO 

35, 910 
36,540 
37,170 
37,520 
32,300 

57,000 
58,000 
59,000 
59.560 

Tensile  strength. 

Load  at  time  of  fhiotore. 

Elongatiou  after  fracture,  2'^44=  24.4  per  cent. 
Elongation  of  inch  sections,  ".22,  ".63,  ".23,  ".23,  ".20,  ".17,  ".17,  ".20, 
'.22,  ".17. 
Area  at  fracture,  rMlx''.29=  .322  square  inch, 
GontractioD,  48.9  per  cent. 
Appearance  of  fracture  silky. 


TE8T8  OF  niON  AND  8TZEL. 

No.  1273. 
A"  plate. 

Marks,  N  crosswise. 
Sectional  area,  1".497  x  ".410  =  .614  square  inch. 
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Applied  loadfi. 


ToUl. 


Poundt 
ei4 
3,070 
6,140 
9,210 
12.280 
15.850 
18.4^0 
10,200 
19,400 
19,000 
10,800 
20.000 
20,200 
20,400 
20,600 
20,800 
21,000 
21,200 
21,400 
22.104 
22,718 
23, 832 
23,946 
24,560 
25, 174 
25.788 
26,40J 
27,016 
27,630 
28.244 
28.858 
29.472 
30,086 
80,700 
31.314 
81,928 
82,542 
88,156 
33,770 
84,384 
84,998 
85,612 
86,226 
86,840 
87,454 
88,068 
88.100 
33,800 


Persqaare 
inch. 


Elongation.!       Set. 


Poundt. 
1.000 
5,000 
10,000 
15.000 
20.000 
25.000 
80,000 


33,220 


In  gaused  length. 


35,000 
36,000 
37,000 
38.000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49.000 
50,000 
51,000 
52.000 
53.000 
54,000 
55,000 
56,000 
57,000 
58,000 
59.000 
60,000 
61.000 
62,000 
62,050 


Jnehs$. 
0. 

.0014 
.0038 
.0064 
.0072 
.0080 
.0128 
.0181 
.0180 
.0145 
.0140 
.0154 
.0155 
.0167 
.0170 
.0188 
.0219 
.0256 
.0298 


090 

137 

192 

201 

218 

283 

253 

272 

293 

318 

337 

369 

403 

43 

47 

51 

55 

61 

65 

71 

79 

87 

98 

11 

29 

58 

78 


Inch. 
0. 


0. 

6.' 

".'ooia' 


Bemarkt. 


InitiallMul. 


Blastio  limit 


Tensile  strength. 

Load  at  time  of  fractare. 


Elongation  after  fracture,  2"M  =  20.8  per  cent. 
Elongation  of  inch  sections  /M9,  ''.58»,  ''.21,  ''.22,  ".16,  ".16,  ".14,  ".15, 
"a4,  ".13. 
Area  at  fracture,  l".Ux".29  =  .331  sqaare  inch. 
Contraction,  46.1  per  cent. 
Appearance  of  fracture  silky. 
S.  Ex,  36 50 
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TESTS   OP   IRON   AND    STEEL. 
No.  1274. 


-h"  plate. 

Marks,  O  crosswise. 

Sectional  area,  l'^407  x  '^415  =  .621  sqaare  inch. 


Applied  load*.       \ 

! 

In  ganged  length. 

TotaL 

Per  sqaare 
inch. 

BlongaUon. 

Set 

Bamarks. 

Poundi. 

021 

i      3, 105 

Pound; 
1,000 
5,000 
10,000 
16,000 
20, 000 
25.000 
30,000 

Indu9, 

0. 

.0019 
.0041 
.0064 
.0084 
.0103 
.0127 
.0135 
.0137 
.0141 
.0147 
.0151 
.0164 
.0189 
.0248 
.0283 
.0305 
.0430 
.0006 
.174 
.211 
.220 
.230 
.254 
.277 
.206 
.310 
.343 
.877 
.407 
.44 
.47 
.fO 
.66 
.61 
.65 
.71 
.80 
.68 
.08 

1.U 

1.32 

1.66 

2.04 

Inch. 
0. 

Initial  load. 
EUattoUmit. 

Load  at  time  of  ftactme. 

6.210 
0, 315 
12, 420 
15, 525 
18,030 
19,400 

.0001 

.0004 
.0007 
.0012 

10,600 

10,800 
20  000 

20.200 

32,530 

20.400 
20.600 
20.800 
21,000 
21,114 
21,736 
22.356 
22,977 
23.608 
24.210 
24,840 
26,461 
26,082 
26,703 
27,324 
27,046 
28,506 
29,187 
29,808 
30.429 
31,050 
31,671 
32,292 
82,913 
38,534 
34,155 
34,776 
35,397 
36,018 
36,630 
87.260 
37,600 
34,000 

34, 000 
35,000 
36.000 
37,000 
38,000 
39,000 
40,000 
41.000 
42.000 
43,000 
44.000 
45.000 
46,000 
47.000 
48,000 
49,000 
60,000 
51,000 
62,000 
63,000 
64,000 
55,000 
56,000 
67,000 
58,000 
50,000 
60,000 
60.480 

Elongation  after  fracture,  2". 16  =  27.5  per  cent. 
Elongation  of  inch  sections,  ''.22,  ''.28,  ".53*,  ".41, 
".19,  "21,  ".18. 
Area  at  fracture,  J ".15  x  ".30  =  .345  sqaare  inch. 
Contraction,  44.4  per  cent. 
Appearance  of  fracture  silky,  stratified. 


'.36,  ".21,  'M7, 


TESTS   OF   IRON    AND   STEEL. 
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'  plate, 
arks,  P  crosswise. 


No.  1275. 


Sectional  area,  1.''497  x  ".435  =  .651  square  inch. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pound*. 
651 
3,2.4 
6.510 
9,765 
13,020  ■ 
16.275 
19.580 
20.000 
20.200 
20.400 
20.600 
20,800 
21.000 
21,200 
21,400 
21,  €00 
21,800 
22.000 
22.184 
22.785 
23,436 
24.087 
24,738 
25,889 
26,040 
*^,691 
27,843 
27,993 
28,644 
29,295 
29,946 
80.597 
81.248 
81,899 

^S? 

88,852 
84,503 
8,%  154 
85.805 
86.456 
87.107 
37.570 
88,200 

Pound*. 
1,000 
^000 
10.000 
J5.000 
20.000 
25,000 
30,000 

Indut. 

0. 

.0018 
.0037 
.0055 
.0075 
.0003 
.0124 
.0131 
.0135 
.0142 
.0149 
.0158 
.0168 
.0190 
.0215 
.0278 
.0311 
.0382 
.0605 
.101 
.188 
.211 
.229 
.245 
.265 
.291 
.812 
.388 
.867 
.399 
.484 
.47 
.50 
.55 
.61 
.67 
.72 
.80 
.94 

1.02 

1.14 

1.84 

1.73 

Jneh. 
0. 

BlastleUmtt. 

• 

Tensile  strength. 
Load  at  time  of  mptare. 

81,640 

.'..... 

84.000 
85.000 
86,000 
37.000 
88.000 
89,000 
40,000 
41,0€0 
42.000 
48,000 
HOOO 
45.000 
46,000 
47,000 
48,000 
49,000 
50.000 
61,000 
62.000 
53.000 
54,000 
5^000 
56.000 
57.000 
57,710 

Elongation  after  fracture,  2'^25  =  22.5  per  cent. 


Elongation  of  inch  sections, 
'M2,  'Ml,  ".12. 


.20,  ''.26,  ".34,  ".58»,  ".22,  ".17,  ".13, 


Area  at  fracture,  1".10  x  ".30  =  .330  square  iuch. 

Contraction,  49.3  per  cent. 

Appearance  of  fracture  silky,  slight  lamination. 
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TISSTS  OF  IBON.AKD  STEEL. 


No.  1276. 
.  tV'  plate. 
Marks,  Q  crosswise. 
Sectional  area,  l".497x".417  =  .824  sqaare  inch. 


AppUed  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Fersqnare 
inch. 

Elongation. 

Set. 

Pound*. 

624 

3.120 

6,240 

0.860 

12,480 

15,600 

18,720 

20.200 

20,400 

20,600 

20.000 

20,200 
20.400 
20,600 
20,800 
21,000 
21, 216 
21,840 
22,464 
23. 088 
23,712 
24,336 
24,060 
25,684 
26,208 
26.832 
27.456 
28,080 
28.704 
20.328 
20.052 
30.576 
81.200 
81.824 
86,448 
83.072 
83,607 
83,060 
27,000 

Pmmds. 
1,000 
5,000 
10,000 
15.000 
20.000 
25,000 
80,000 

Jnekei. 

0. 

.0019 
.0035 
.0057 
.0074 
.0091 
.0110 
.0U7 
.0119 
.0180 

C.0197 

{.0281 
.0315 
.0348 
.0431 
.0566 
.100 
.141 
.284 
.247 
.267 
.200 
.820 
.341 
.885 
.418 
.45 
.50 
.63 
.60 
.67 
.76 
.81 
.01 

1.02 

1.15 

1.86 

1.67 

2.16 

Inch, 
0. 

Initialload. 
ElaattoUnlt. 

0. 

0. 
0. 
0. 

82,690 

84,000 
35.000 
86,000 
37.000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46.000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
58,000 
64.000 
54,420 

1 

Tenaile  strength. 
Load  at  Ume  otfraetore. 

Elongation  after  fracture,  2'^99  =  29.9  per  cent. 
Elongation  of  inch  sections,  'M8,  'M9,  ".23,  ''.22,  ".25,  ".29,  ".39,  "73*, 
".31,  ".20. 
Area  at  fractore^  1".04  x  ".25  =  .260  square  inch. 
Contraction,  58.3  per  cent. 
Appearance  of  fracture  silky. 


TESTS  OP  IRON  AND   STEEL. 
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i"  plate, 
larks,  B  crosswise. 
Sectional  area,  ''1.498  x  ".482 


No.  1277. 


:  .722  square  inch. 


AppUed  loads. 

In  ganged  length. 

I 

t                                                        i 

Tota]. 

Persqaate 
inch. 

Elongation.'       Set. 

Bemarks. 

Poundt. 
722 
8,610 
7,220 
10,830 
14,440 
18,030 
21,660 
23.400 
23,600 
28,800 
24,000 
24,200 
24,400 
24,548 
25,270 
25.992 
26.714 
27,436 
28,158 
28,880 
29,602 
80,324 
31,046 
81,768 
82,490 
88,212 
83,934 
84,656 
85.878 
86,100 
86,822 
37,544 
88,266 
38.988 
39.710 
40,432 
41,154 
41,876 
42,598 
43,820 
4^,670 
87,600 

Powndi. 
1.000 
5,000 
10.000 
15,000 
20.000 
25,000 
30,000 

InekM, 
0. 

.0018 
.0038 
.0099 
.0078 
.0096 
.0116 
.0134 
.0134 
.0137 
.0151 
.0272 
.0290 
.0315 
.050 
.149 
.189 
.196 
.213 
.234 
.251 
.273 
.292 
.325 
.342 
.369 
.392 
.425 
.48 
.51 
.55 
.60 
.65 
.73 
.80 
.88 
.98 
1.10 
1.80 
1.64 
2.01 

Jneh, 
0. 

Initial  load. 
Slaatio  limit. 

Tensile  stien^th. 

ZiOad  at  time  of  f  raetnre. 

0. 

0. 
0. 
0. 

•••• 

32,960 

. 

• 

34,000 
35;  000 
86,000 
37,000 
38,000 
39.000 
40.000 
41,000 
42,000 
43,000 
44.000 
45.000 
46,000 
47.000 
48,000 
49.000 
50.000 
51,000 
52,000 
53,000 
54,000 

(n.ooo 

66,000 
57,000 
58,000 
59,000 
60,000 
60,480 

Elongation  after  fracture^  2''.46  =  24.6  per  cent. 
Elongation  of  inch  sections,  'M9,  ''.22,  ".22,  ".24,  ".48»,  ".36,  ".18,  ".20, 
".20,  ".17. 
Area  at  fracture,  l".llx".34=  .377  square  inch. 
Contraction,  47.8  per  cent 
Appearance  of  fracture  silky,  slight  lamination. 


790 


TESTS   OP   IRON  AND   STEEL. 


No.  1278. 
\''  plate. 

Marks,  S  crosswise. 
Sectional  area,  1^^498  x  '^466=  .698  square  inch. 


Applied  loads. 


Total. 


Found*. 
698 
8,400 
0,060 
10,470 
13,060 
17,450 
18.200 
18,600 
10.000 
10,400 
10,800 
20,200 
20,600 
20,040 
21,400 
21,800 
22,336 
23,034 
28,732 
2f,430 
25,128 
25, 820 
26.524 
27,222 
27.020 
28,618 
20,816 
30. 014 
80, 712 
3t4l0 
32,108 
32,806 
33,504 
34. 202 
34.0U0 
35. 598 
36,206 
86,004 
87,602 
88,300 
80.088 
80.786 
40,080 
37,200 


PerMaara 
inch. 


Found: 
1,000 
5,000 
10,000 
15.000 
20.000 
25.000 


32.000 
33,000 
34.000 
85.000 
86,000 
37,000 
88,000 
80,000 
40.000 
41,000 
42.000 
43,000 
44,000 
45.000 
46,000 
47,000 
48.000 
40,000 
50,000 
51,000 
62.000 
53,000 
64.000 
55.000 
56.000 
57,000 
67,420 


In  ganged  length.      I 


28, 370 


30,000 


Elongation.;       Set 

I 


InchM, 

0. 

.0018 
.0030 
.0062 
.0082 
.U115 
.0121 
.0126 
.0132 
.0137 
.0145 
.0158 
.0202 
.0244 
.0202 
.0325 
.0568 
.0005 
.155 
.188 
.204 
.220 
.248 
.261 
.286 
.311 
.334 
.365 
.304 
.418 
.48 
.52 
.56 
.61 
.66 
.73 
.80 
.01 

1.03 

1.20 

1.48 

1.71 

2.12 


Ineh, 
0. 


.0002 
.0018 


Bemarha. 


Initial  load. 


.0127 


ElaaUc  limit. 


Tenaile  strength. 
Load  at  time  of  fraotnre. 


Elongation  after  fractare,  2^^65  =  26.5  ])er  cent. 
Elongation  of  inch  sections,  ".30,  ''.53*,  ".26,  ".23,  ".23,  ".23,  ".23,  ".21- 
".24,  ".19. 
Area  at  fracture,  1".19  x  ".34  =  .405  square  inch. 
Contraction,  42.0  per  cent. 
Appearance  of  fracture  silky,  very  lamellar. 


TESTS   OP   IRON   AND   STEEL. 
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No.  1279. 
,"  plate. 

farks,  T  crosswise. 
Sectional  area,  1"A96  x  ".482  =  .721  square  inch. 


AppUed  loads. 

In  ganged  length. 

1 

.       1 

ToteL 

Per  square 
inch. 

Elongation. 

Set 

Bemarks. 

Pmmdt. 

721 

3,605 

7,210 

10,816 

14,420 

18,025 

20,400 

20,800 

21,000 

21,200 

.21,400 
21,630 
21,800 
22,000 
22,351 
23,072 

23,793 

24,514 
25,235 

Poundt, 
1.000 
6,000 
10,000 
1.1,000 
20.000 
26,000 

"■■d8,"860  ' 

Jneh. 
0. 

.0018 
.0031 
.0048 
.0062 
.0085 
.0104 
.0108 
.0118 
.0128 
.0135 
.0171 
.0208 
^0225 
.0253 
.0448 
(      .0648 
{       .1050 
.1623 
.1638 
.1667 
.1685 
.1688 
.1701 
.1708 
.1711 
.1714 
.1716 
.1718 
.1720 
-1780 
.1812 
.1831 

.1856 
.1862 
.1864 
.1866 
.1668 
.1870 
.1838 
.2180 
.2300 
.2480 
.2600 
.2620 
.2632 
.2<>43 
.2648 
.2650 
.2657 
.2658 
.2650 
.2660 
.2678 
.2718 
.2775 
.2808 

.2838 
.2850 
.2868 
.2872 
.2877 
.2880 
.2886 
.2883 
.2885 

JndL 
0. 

Initial  load. 
Elastiolimit 

After  i  minute. 
After  1  minute. 
Aftarli  minutes. 
After  2  minutes. 
After  2|  minutes. 
AfterSminates. 
After  3}  minutes. 
After  4  minutes. 
After  4|  minutes. 
After  5  minutes. 
Immediate  elongation. 
After  1  minute. 
After  1  minute. 
After  1|  minutes. 
After  2  minutes. 
After  2|  minutes. 
After  3  minutes. 
After  8|  minutes. 
After  4  minutes. 
After  A\  minutes. 
After  5  minutes. 

Immediate  elongation. 
After  A  minute. 
After  1  minute. 
After  1|  minutes. 
After  2  minutes. 
After  2|  minutes. 
After  3  minutes. 
After  3i  minutes. 
After  4  minutes. 
After  4}  minutes. 
After  6  rainntes. 
Immediate  elongation. 
After  i  minute. 
After  1  minute. 
After  1|  minutes. 
After  2  minutes.     . 
After  2i  minutes. 
After  8  minutes. 
After  8 J  minutes. 
After  4  minutes. 
After4i^  minutes. 
After  6  minutes. 
After  6  minutes. 
After  7  minutes. 
After  8  minutes. 

• 

a 

0. 
.0004 

30.000 

31,000 
32,000 

33,000 

34,000 
35,000 

29^056 

86,000 

k..... ...... 

26.677 
27,886 
28,119 
28,840 

37,000 
38,000 
89.000 
40,000 

28^661 

41,000 
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TESTS  OF  IRON  AND  STEEL. 


1      AppUed  loads. 

In  ganged  leuKth. 

EemvkB. 

Total. 

Persqnare 
inch. 

Elongation. 

Set. 

Poundf. 

Pwndt. 

Inehe*. 
.2899 
.2900 
.2912 
.8205 
.351 
.877 
.424 
.40 
.50 
.50 
.01 
.00 

•:S 

.89 
LOO 
L12 
L34 
1.09 
L92 

Ineh. 

Affcer9minntea. 
Alter  10  minntee. 

80,282 
81,008 
81.724 
82.445 
83,100 
Rl,887 
34,008 
85.329 
80.050 
80,771 
87,492 
88.218 
88.934 
89.056 
40. 370 
41, 097 
41,818 
41,960 
84.100 

43,000 
43.000 
44.000 
45.000 
40.000 
47.000 
48.000 
49.000 
50.000 
61,000 
62,000 
53.000 
64.000 
63,000 
60.000 
67.000 
6H,000 
58,200 

TeasUe  strength. 
Load  at  time  of  fraotnze. 

EIoDgatioD  after  fracture,  2'^49  =  24.9  per  cent. 
Elongation  of  inch  sections,  'M9,  'M5,  'M6/M7,  ".19,  ".21,  ^20,  ".25, 
".64»,  ".33. 
Area  at  fracture,  1".06  x  '^32  » .339  square  inch. 
Contraction,  r»3.0  per  cent. 
Appearance  of  fracture  silky. 


TESTS   OF  IBON   AND   STEEL. 
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No.  1280. 


\"  plate. 

Marks,  IT  crosswise. 

Sectional  area,  r^498  x  ".484  =  .725  square  inch. 


Applied  loads. 

In  gaaged  lenffih. 

Bemftrks. 

Total 

Per  square 
inch. 

BlODf^tiOD. 

Set. 

Pouiuff. 
725 
3,8J5 
7,250 
10.875 
14,690 
18,125 
20.000 
20,400 
20,800 
21.2  0 
21,000 
21,750 
22,000 
22,400 
22,800 
23,200 
23.925 
24,650 
25,875 
26,100 
26,825 
27.5.50 

POttfldf. 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 

IwihM. 

.0 

.0019 

.0037 

.0058 

.0078 

.0102 

.0116 

.0119 

.0122 

.0126 

.0131 

.0133 

.0137 

.0148 

.0166 

.0207 

.0200 

.0392 

.093 

.193 

.235 

0. 

Initial  kMd. 
Slastio  limit, 

0. 

0. 
0. 

30,000 

.0014 

80.900 

82.000 
83.000 
84,000 
35,000 
80.000 
37,000 
3A.0A0 

2&275            39.000    1          .268 
20.000            40,000              .290 
29,725            41.000    \         .318 
80,450            42.000    ,          .339 
31.175    !         43.000     ,           .374 

81.900 
82,625 
83,850 
84,075 
84.800 
8^525 
26.230 
86,976 
87,700 
88,425 
89,150 
89,875 
40,600 
41,325 
41,620 
88,000 

44,000              .397 
45,000               .427 

46,000 
47,000 
48,000 
49,000 
50,000 
61.000 
53, 000- 
5.1.000 
54,000 
65,000 
56.000 
57,000 
57,410 

.46 

.62 

.56 

.61 

.67     . 

.72 

.80 

.90 
1.01 
1.19 
1.86 
1.61 
2.03 



Tensile  atrengtli.                                                     \ 
TiOad  at  time  of  frantnm.                                         ' 

i 

Elongation,  after  firacture,  2!'.1\  =  27.1  per  cent. 
Elongation  of  inch  sections,  'M3,  'MS,  'MO,  ".22,  ".32,  ".57^,  ".29,  ".34, 
".27  ".20. 
Area  at  fracture,  1".13  x  ".35  =  .390  square  inch. 
Contraction,  45.4  per  cent. 
Appearance  of  fracture  silky,  sli<rlit  lamination. 
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TESTS 'OF^lBON  AND« STEEL. 


No.  1281. 
/'  plate. 

-ifarks,  B  lengthwise. 
SecUoDal  area,  1".497  x  '^488  =  .731  square  inch. 


Applied  loadA. 


Pcundi. 
.731 
8.055 
7,810 
10,066 
14.620 
18.275 
20,006 
20,400 
20.800 
21.200 
21.600 
21.030 
22.000 
22,400 
22,800 
23.200 
23,892 
24, 123 
24,85; 
25,585 
26,316 
27,047 
27, 778 
28,509 
20,240 
20,071 
80,702 
81.438  . 
82,164 
32,808 
33,626 
34,357 
35,088 
85.810 
80,550 
87,281 
8a  012 
88.743 
30,474 
40,205 
40.036 
41,667 
41,800 
84,300 


Jngukgtd  leDgth. 


HiHiMirki. 


32,000 
33.000 
84.000 
85.000 
86,000 
37.000 
38.000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
40,000 
50,000 
61,000 
52,000 
58,004 
54,000 
55,000 
56,000 
57,000 
57,180 


100 
.142 
.178 
.187 
.203 
.228 
.244 
.261 
.292 
.313 
.837 
.371 
.803 
.441 
.48 
.52 
.56 
.61 
.66 
.73 
.82 
.01 
1.02 
1.10 
1.46 
L68 


InitiatkMd. 


Teasfle  strength. 
Load  at  time  of  fraotnro. 


Elongation  after  fracture,  2.13  =  21.3  per  cent. 
Elongation  of  inch  sections,  ''.20,  ''.62,»  ''.39,  ".20, 17".13,  ".11,  ".11, 
".10,  ".10. 
Area  at  fracture,  1".06  x  ".32  =  .339  square  inch. 
Contraction,  53.6  per  cent. 
Appearance  of  fracture  fine,  silky. 


TESTS   OP- IBON   AND   STEEL. 

No.  1282. 
^'  plate. 

Marks,  S  lengthwise. 
Sectional  area,  1.''496  x  '^470  =:  .703  square  inch. 
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AppUed  load*. 

In  gauged  leogth. 

T»"-  '^"i^r^ 

Elongation.        Set. 

BMoarks. 

Paundt. 

703 

3,616 

Pouiute. 
1,000 

A  000 

Ifushsa. 
0. 

OOlfi 

Inch, 
0. 

Initial  iMd. 

7,030    ,        10.000    1          .0037 
10  645              1'^  AflO     1           .  OAfW 

0. 

14.060 
.  17. 675 
21,080 
23,400 
23.800 
24»200 
2^600 
25,000 
25,400 
25^800 
26^011 
28,714 
27,417 
28,120 
28,823 
20,526 
30,220 
30,032 
31,636 
32.838 
33.041 
83,744 
34,447 
35,150 
36^853 
86,656 
37,250 
37,062 
88,665 
80.368 
40.071 
40,774 
41,477 
41,510 
84,000 

20.000 
2^000 
30,000 

.0076 

.0086 

.0114 

.0126 

.0132 

.0136 

.0136 

.0147 

.0178 

.0232 

.0402 

.0651 

.133 

.270 

.285 

.306 

.324 

.353 

.378 

.418 

.45 

.50 

.54 

.60 

.64 

.70 

.78 

.86 

.02 

1.06 

L22 

1.42 

1.83 

2.08 

""i: 

0. 
.0003 

ElaatioUmtt. 

Load  at  time  of  fraetom 

34.800 

37.000 
38.000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
40,000 
50.000 
51,000 
62,000 
63,000 
54,000 
65,000 
56.000 
67,000 
58,000 
50,000 
50,050 

Elongation  after  fi*actare,  2.60  =  26.0  per  cent. 
Elongation  of  inch  sections,  ''.24,  ''.73*,  ''.27,  ".23,  ".21,  ".21,  ".20,  ".17, 
".18,  ".16. 
Area  at  fracture,  r'.04  x  ".30  =  .377  square  inch. 
Contraction,  46.4  per  cent. 
Appearance  of  fracture  silky,  lamellar. 
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TESTS   OP   lEON   AND   STEEL. 
No.  1283. 


J"  plate. 

Marks,  T  leoji^thwise. 

Sectional  area,  ^^498x'^480=s.719  square  inch. 


Applied  loads. 

In  gauged  length. 

Bemarka. 

TotftL 

PeraqoATe 
inoh. 

Elongation. 

Set   . 

Poundt, 
719 
8.595 
7,190 
10,765 
14,880 
17,075 
21,570 
21,  POO 
22,000 
22,200 
22.400 
22,000 
22.800 
23,000 
23,200 
23.400 
23,000 
23,800 
24,000 
24,200 
24.400 
24,  COO 
24,800 
25,000 
25, 165 
25,884 
20,603 
27,322 
28,041 
28,760 
29,479 
80,198 
80.917 
31,636 
32,855 
83,074 
83,793 
34.512 
35,281 
85,950 
86,669 
87.888 
88,107 
88, 826 
80,545 
40,264 
40,988 
41,702 
42,421 

43.140 

38,100 

Pimndt, 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
80,000 

Indut. 
0. 

.0022 
.0045 
.0068 
.0088 
.0108 
.0145 
.0147 
.OkSl 
.0153 
.0155 

.  .0167 
.0161 
.0106 
.0172 
.0180 
.0187 
.0193 
.0203 
.0285 
.0384 
.0149 
.0580 
.0002 
.0668 
.182 
.203 
.208 
.223 
.238 
.261 
.282 
.302 
.824 
.855 
.885 
.415 
.44 
.60 
.52 
.58 
.63 
.70 
.75 
.82 
.92 
1.02 
1.22 
1.40 

CL78^ 

il.»8j 

Inch, 
0. 
............ 

Initial  lofid. 
BUutio  limit 

Load  at  time  of  fhMstore. 

0. 
.0008 
.0019 

' 

82,270 

35,000 
36,000 
87,000 
38,000 
30,000 
40.000 
41,000 
42,000 
43,000 
44,000 

47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
65,000 
56,000 
57,000 
58.000 
59,000 

60.000 

• 



Elongation  after  fracture,  ^'2.47  =  24.7  per  cent. 
Elongation  of  inch  sections,  ''.30,'^59»,''.S2,  ''.20,  '^21,  ".20, 'M8, 
".18,  ".20,  ".19. 
Area  at  fracture,  1".10  x  ^^34  =s  .374  square  inch. 
Contraction,  48.0  i>er  cent. 
Appearance  of  fracture  fine  silky. 


t£ST8  or  tttoK  A3sn>  snxL. 

No.  1284. 
i  plate. 

Marks,  U  lengthwise. 
Sectional  area,  l".496x".483  »  .723  square  inch. 
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AppUod  loAdfl. 

In  gauged  Jength. 

B«marka. 

TotaL 

PerMaare 

Elongation.        Set. 

1 

Povndf. 
•728 
3,616 
7,280 
10,846 
14,460 
18,075 
21,000 
21,400 
21,680 
22)000 
22,413 
22,800 
23,136 
83,859 
24.582 
25,305 
26,028 
26,751 
27,474 
28,197 
28,920 
29,643 
30,866 
81,089 
31, 812 
82,635 
33,258 
88,981 
34,704 
35.427 
36,150 
86.873 
87.506 
88.819 
89,042 
89,765 
40,488 
41,211 
41.984 
84,000 

P9undt, 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
29,050 

InehM. 
0, 

.0020 
.0041 
0064 

Ineh. 
0. 

Initial  load. 

Tensfle  Btr«iigili. 
Load  at  time  of  fraotni*. 

«• 

;0084 

.0100 

.0181 

.0143 

.0207 

.0217 

.0247 

.0283 

.0321 

.0540 

.105 

.180 

.192 

.210 

.225 

.246 

.272 

.292 

.817 

.6661 

.0003 

30,000 

.0084 

31,000 

'"" '32,660"' 
33,000 
34,000 
35,000 
36,000 
37,000 
38.000 
30.000 
40.000 
41.000 
42,000 
43,000 
44,000 
45.000 
46.000 
47,000 
48.000 
49,000 
50,000 
51.000 
52.000 
53,000 
54.000 
55,000 
56.000 
57,000 
53,000 

.349 

.372 

.407 

.43 

.40 

.51 

.57 

.61 





.09 
.75 
.82 
.92 
1.08 
1.21 
1.43 
1.87 

Elongation  after  fractare,  2''M  =  24.6  per  cent 
Elongation  of  inch  sections,  ''.45,»  '^48,♦  ''.21,  ".20,  'M9,  ".18,  ".20, 
'M9,  ".18,  ".18. 
Area  at  fracture,  1".08  x  ".32  =  .346  square  inch. 
Contraction,  52.1  per  cent. 
Appearance  of  fracture  fine,  silky,  slight  lamination. 
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TESTS   OF   IBON  AND   STEEL. 
No.  1285. 


I''  plate. 

Marks,  Y  lengthwise. 

Sectional  area,  1^^497  x  '^622  =  ''.931  square  inch. 


AppUed  load^ 

IngMRedlengtii. 

BemMlu. 

TotaL 

Persqiutte 
.Inoii. 

Set. 

Poundi. 

031 

4.655 

0,810 

13,065 

18.620 

28,275 

26,600 

26.800 

27,000 

27,400 
27,030 
28,400 
28,861 
20.702 
80.723 
81.654 
83,585 

Poundi. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 

""28,'706" 

InOui. 
0. 

.0010 
.0030 
.0058 
.0077 
.0007 
.0125 
.0127 
(       .0130 
i       .0162 
.0188 
.0268 
.0310 
.0868 
.0612 
.188 
.108 
.217 
.240 
.250 
.288 
.800 
.338 
.367 
.300 
.42 
.48 
.52 
.60 
.61 
.68 
.76 
.86 
.06 
1.08 
1.25 
1.48 
2.07 

Inch. 
0. 

Initial  load. 
Elastio  Umlt. 

Tensile  strength. 
Load  at  time  of  inptnra. 

0. 

—  .0001 
0. 



80.000 

.0138 

81,000 
3>,000 
33,000 
84,000 

.<{5  000 

83, 516            36!  000 

84,447 
35,378 
86,800 
87.240 
88,171 
80,102 
40,033 
40,064 
41,805 
42,826 
43,757 
44.688 
45,610 
46.550 
47,4S1 
48,412 
40.843 
50,274 
61.206 
42.000 

37,000 
38,000 
80,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
40,000 
50.000 
51,000 
62,000 
53,000 
54,000 
55,000 

Elongation  after  fracture,  3'Ml  =  31.1  per  cent. 
Elongation  of  inch  sections,  ".21,  ".28,  ".29,  ''.31,  ".28,  "J25,  ".e8,« 
".39,  ".24,  ".18. 
Area  at  fracture,  1".06  x  ".39  =  ".413  square  inch. 
Contraction,  65.7. 
Appearance  of  fractnre  silky,  lamellar. 


TESTS   OP  IRON  AND   STEEL. 

No.  1286. 

I''  plate. 

Marks,  W  lengthwise. 

Sectional  area,  ^^498  x  ^'.610  =  .914  square  inch. 


799 


AppUed  loads. 

Id  gaiigod  leogth. 

Semwkt. 

Total. 

incli. 

BIODgtttion. 

Set. 

Pounds. 
914 
4,570 
9,140 
13.710 
18,280 
22,850 
27,000 
27.4iO 
87,800 
28,200 
28,334 
28,600 
29.000 
29,248 
80, 162 
81,070 
81.090 
82,904 
83.818 
84,732 
35,646 
86,560 
87,474 
38,388 
89,302 
40.210 
41,130 
42.044 
42.958 
43,872 
44.786 
46,700 
46.614 
47,528 
48.443 
49,856 
60,270 
61,184 
62,098 
62.860 
62.200 
62.000 
61,000 
50.000 
46,800 

Poundt. 
1.000 
5.000. 
10.000 
16»000 
20.000 
25.000 
29,640 
30,000 

Inehu, 

0. 

.0019 
.0038 
.0058 
.0078 
.0097 
.0117 
.  0126 
.0235 
.0320 
.0354 
.0472 
.0351 
.129 
.149 
.160 
.179 
.189 
.210 
.227 
.244 
.275 
.293 
.828 
.341 
.378 
.399 
.46 
.50 
.58 
.58 
.62 
.70 
.75 
.82 
.96 

1.09 

1.28 

1.59 

1.88 

2.01 

2.10 

2.22 

2.29 

Inch, 
0. 

Initial  load. 
Xlaatio  limit. 

Load  at  time  of  fraotare. 

0. 

0. 
0. 

.0012 

31.  COO 

32,000 
33,000 
34,000 
35, 000 
36,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48.000 
49.000 
60,000 
51,000 
62.000 
63,000 
64.000 
65.000 
66.000 
67,000 
67,290 

Elongation  after  fracture,  2''.36=23.6  per  cent. 
Elongation  of  inchRCctions,  ".15,  ".16,  'M5,  'M7,  "21,  ".25,  "M,  ''.51*, 
''.27, 'M8.  7        ,,,,,,,  , 

Area  at  fracture,  1''.22  x  ''.48  =  .586  square  inch. 
Contraction,  36.9  per  cent. 
Appearance  of  fracture  silky,  stratified. 
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TESffi  Ot  IBOH  AXny  8TBBL. 
No.  1287. 


I''  plate. 

Marks,  X  length  wise. 

Sectional  area,  1"A9S  x  ".618  =  .926  square  inch. 


Applied  loads. 


TotaL 


Pownda. 
926 

4.eso 

O.SOO 
13.800 
18,520 
23,150 
23.600 
24.000 
24.400 
24,800 
25,002 
25,200 
25,600 
25.028 
26.400 
26.854 
27.400 
27.780 
28.706 
29,632 
80.558 
81,484 
82,410 
88,886 
84,262 
85,188 
86.114 
87,040 
87.066 
88.892 
39, 818 
40. 744 
41, 670 
42,506 
48,522 
44,448 
45,374 
46.300 
47,226 
48, 152 
49,078 
60.004 
50.030 
51.800 
44,800 


PttMiure 


erMii 
Inoh 


Pounds, 
1,000 
5.000 
10,000 
15,000 
20,000 
25.000 


In  gauged  length. 


Elongation. 


26^850 


27,000 


"2d,'ooo* 

*29.'6oo" 


80.000 
31,000 
32.000 
83,000 
84,000 
35,000 
36,000 
37,000 
88.000 
39,000 
40.000 
41,000 
42.000 
43,000 
44.000 
45,000 
46,000 
47;  000 
48,000 
49,000 
50,000 
51,000 
52.000 
53,000 
54,000 
55.000 
55,940 


Inehst. 
0. 

.0018 
.0035 
.0053 
.0078 
.0103 
.0112 
.0121 
.0127 
.0172 
.0189 
.0203 
.0218 
.0237 
.0258 
.0297 
.0378 
.0422 
.115 
.127 
.145 
.162 
.180 
.190 
.210 
.237 
.257 
.285 
.310 
.337 
.366 
.410 
.44 
.50 
.53 
.57 
.64. 
.69 
.78 
.88 
.98 
L14 
L44 
1.93. 


Set. 


Inch. 
0. 


.0001 


.0008 
.0021 


ftemarta. 


Initial  1 


ElastteUmit. 


Tensile  strength. 

Load  at  time  of  fractore. 


Elongation  after  fracture,  2''.61  =  26.1  per  cent. 
Elongation  of  inch  sections,  'M8,  "22,  '^25,  ".43,  ".54»,  ".25, 
".20,  ".15,  ".16. 
Area  at  fractare,  l".llx".43  =  .477  square  inch. 
Contraction,  48.7  per  cent. 
Appearance  of  fi*acture,  very  rough  surface  on  one  side. 


'.23, 


TESTS  OF  IBON  AKD  STEEL. 

No.  1288. 
ft"  plate. 

Marks.  Y  crosswise. 
Sectional  area,  r'.498x".624ss  .935  square  inch. 
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AppUedlMids. 

IngMig«dl«BgilL 

BaniMkk 

TotaL 

Perwraan 

Set 

936 

4»075 
9^850 
H086 
18,700 
28.875 
28.060 
80,000 
80,400 
80,800 
81,200 
81,000 
82,000 
88,400 
82,725 
82,725 
88.200 
88,660 
84.000 
84,596 
85,580 
86.466 
87,400 
88,886 
89.270 
40.205 
41.140 
42.075 
43.010. 
43.945 
44.880 
45,815 
46.760 
47.685 
48,620 
49.665 
60,490 
51.425 
62,860 
58,295 
64.230 
64,880 
47,200 

PkMMMff. 

1,000 
6.000 
10,000 
15.000 
20.000 
25,000 
80,000 

ItiOm. 

0. 

.0018 
.0086 
.0066 
.0076 
.0008 
.0118 
.0122 
.0124 
.0126 
.0127 
.0129 
.0132 
.0184 
.0142 
.0152 
.0211 
.0278 
.0360 
.0508 
.081 
.220 
.296 
.305 
.882 
.858 
.884 
.419 
.46 
.50 
.58 
.50 
.68 
.71 
.77 
.85 
.96 

1.07 

1.25 

1.40 

1.89 

2.18 

JimA. 
0. 

IiiltlAl  load. 
BlatftioUmit. 

TensUe  tteength. 

Load  at  time  of  ftaetare. 

0. 
0. 
0. 

84.650 
85,000 
85,000 

.0012 

80^000 

87.000 
88,000 
89,000 
40.000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47.000 
46,000 
49.000 
50.000 
61,000 
52,000 
53,000 
54,000 
65,000 
56.000 
57,000 
58,000 
58,100 

EloDf  ation  after  fracture,  2''.87  =  28.7  per  cent. 
Elongation  of  inch  sections,  'M9,  ''.23,  ''.22,  ".22,  ".26,  ".26,  ".67», 
".44,  ".30,  ".20. 
Area  at  fracture,  l".08x'^42  =  .454  square  inch. 
Contraction,  51 .4  per  cent. 
Appearance  of  fracture  silky,  lameUar. 
B.  Ex.  36 61 
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TESTS   OF   IBON  AND   STEEL. 
Ko.  1289. 


t''  plate. 

Marks,  W  crosswise. 

Sectional  area,  r^496x''.609=  .911  square  inch. 


Applied  loadB. 

In  ganged  length. 

Bmaiki. 

TotaL 

PeraqoAre 
inch. 

Set 

Pound: 
Oil 
4,655 
0,110 
18,665 
18,220 
22,775 
24,200 
24,600 
25,000 
26,400 
25,800 
26,200 
26.600 
27,000 
27,380 
27,800 
28,241 
2a  600 

Poundi. 
1,000 
6,000 
10.000 
15,000 
20,000 
25,000 

InekM. 
0. 

.0016 
.0035 
.0065 
.0074 
.0005 
.0104 
.0106 
.0111 
.0114 
.0125 
.0131 
.0166 
.0108 
.0222 
.0628 
.0237 
.0240 
.0247 
.0270 
.0300 
.044 
.158 
.171 
.185 
.208 
.226 
.252 
.277 
.208 
.320 
.860 
.306 
.42 
.48 

■1 
:J1 

.90 
1.03 

IfUth. 

0. 

Initial  lend. 
Blaatio  limit 

Tenaile  atrength. 

0. 

.0002 
.0007 

28,760 

30,000 

■""3i,'oo6' 

.0128 

20,000 

20, 152 

32,000 

20,400 

30.063 

33.000 

30.074    .        34;  000 
31,885            35,000 

82.706  36,000 

33.707  37,000 
34,618    ,        38.000 
35,620            30.000 
86,440            40,000 
37,851            41.000 
38.202            42,000 
30,173            43.000 
40.084            44,000 

i    40,093            45.000 

I    41,006            46.000 

42,817            47.000 

43,728            4^,000 

1    44,  On^            40,000 

i    45,660    1        50,000 

46,461    '        51,000 

47,862    1        52,000 
48,283    !        53.000 

40,104 
50,105 
61,016 

54,000 
65,000 
56,000 
56,870 

1.17 
1.41 

61,810 

Elongation  after  fracture,  2''.38  =  23.8  per  cent. 
Elongation  of  inch  sections,  'M8,  'M9,  'M7,  'M7,  '^21,  ".28,  ".62». 
^24,^23,'M9.  '»»>»>  , 

Area  at  fracture,  r'.21x''.45  =  .544  square  inch. 

Contraction,  40.3  per  cent. 

Appearance  of  fracture  silky,  slight  lamination. 


TESTS   OF.IBONiAND   STEEL. 

No.  1290- 
i"  plate. 

Marks,  X  crosswise. 
Sectional  area,  1''.496  x  ''.619  =  .925  square  inch. 
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Applied  loads. 

In  gftu^ed  length. 

TotaL 

Per  sqnare 
inch. 

Elongation. 

Set. 

Hemarkt. 

Poundt. 
025 
4,625 
8,250 
13,875 
18,500 
23,125 
26^600 
26.000 
26.400 
26,800 
27.200 
27,600 
27,750 
28,200 
28,675 
29.600 
80,525 
81,450 
82,375 
83.300 
84,225 
85.160 
36,075 
87,000 
87,025 
88,850 
39, 775 
40.700 
41,625 
42,550 
43,475 
44,400 
45.825 
40,250 
47, 175 
48,100 
49, 025 
49,950 
50,875 
42,400 

Fovndt. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 

" ***■ 

Inehet. 
0. 

.0016 
.0035 
.0055 
.      .0075 
.0007 
.0114 
.0121 
.0126 
.0131 
.0161 
.0231 
.0253 
.0280 
.0332 
.0531 
.130 
.156 
.178 
.102 
.213 
.237 
.263 
.285 
.292 
.3,36 
.876 
.400 
.45 
.50 
.55 
.62 
.60 
.77 
.86 
.08 
LIO 
1.80 
L04 

Ineh, 
0. 

IhitUlloikl. 

0. 

0. 

.0007 

28^070 

BlMtifl  IhnH. 

'""ao.'ooo" 

• 

.0187 

81,000 
82,000 
83.000 
34.000 
85.000 
36,000 
37.000 
88.000 
80.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
40, 000 
50,000 
51,000 
52.000 
53.000 
54,000 
55.000 

. 

Ten«neatreDfrth. 

Load  at  time  of  fracture. 

Elongation  after  fracture,  2"A0  =  24.0  per  cent. 

Elongation  of  inch  sections, ''.20/'.21,  ''.70*, ''.29, ''.22, ''.22, 'M9,  ".16, 

Area  at  fracture,  l".05x''.40  =  .420  square  inch. 

Contraction,  54.6  per  cent. 

Appearance  of  fracture  silky,  slight  lamination. 
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TESTS   OF   IBON   AND   STEEL. 


No.  1291. 
f '^  plate. 

Marks,  Y  crosswise. 
Sectional  area,  r'.497x''.746  =  1.117  square  inch. 


AppUedloAda. 

In  gMxed  length. 

TtH»"-^ff. 

ToUL 

Persqiuffe 
inch. 

Elon^tion. 

Set 

PoundM, 
1,117 
5,585 
11, 170 
16,755 
22.340 
27,925 
33.510 
34,000 
35,000 
86.000 
37,000 
38,000 
88,400 
38,800 
89,000 
30,400 
89,800 
40.000 
40.400 
40,800 
41,200 
41,000 
42,000 
42,400 
42,800 
48,200 
43,563 
44,680 
45,797 

Pound: 
1,000 
6,000 
10,000 
16,000 
20.000 
26,000 
30,000 

Indut, 
0. 

.0015 
.0035 
.0054 
.0072 
.0086 
.0106 
.0110 
.0115 
.0119 
.0124 
.0127 

Inch, 
0. 

Initial  load. 
ElMtio  limit 

Tonnile  strength. 
Load  at  time  of  Craotare. 

0. 

"o." 

.0001 
.0004 

.0133 

.0135 

.0137 

.0130 

.0140 

.0143 

.0146 

.0150 

.0150 

.0162 

.0177 

.  0260 

.0355 

.0465 

.057 

.084 

.222 

.240 

.258 

.276 

.293 

.317 

.841 

.864 

.390 

.42 

.46 

.60 

.53 

.57 

.62 

.66 

.72 

.82 

.00 

1.02 

1.13 

1.36 

1.68 

2.04 

••-"-•••-"•• 

37,610 

89,000 
40,000 
41.000 

46,918 
48,031 
49.148 
50.265 
61.882 
52,499 
63, 616 
54.788 
55,850 
56,967 
58,084 
59,201 
60,818 
61, 435 
62,552 
63.660 
64,786 
65.903 
67,020 
68,137 
69,254 
70, 371 
71, 140 
64,400 

42,000 
43.000 
44.000 
.45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
57.000 
58,000 
59,000 
60,000 
61,000 
62.000 
63.000 
63,680 

Elongation  after  fractnre,  2"A1  =  24.1  per  cent 
Elongation  of  inch  sections,  'M7,  ''.21,  'M8,  'M9,  ''.20,  ".20,  "Jfi6, 
".58»,  ''.22. 
Area  at  fractnre  1".14  x  ".54  =  .616  square  inch 
Contraction,  44.9  per  cent. 
Appearance  of  fractnre  silky,  slight  lamination. 


TESTS   OF   IBON   AND   STEEL. 
No.  1292. 


«05 


I''  plate. 

Slarks,  Z  crosswise. 

Sectional  area,  1"A96  x  ''.763  =  1.141  square  inches. 


AppUedloadi. 

In  ganged  length. 

Bamarlct. 

Totid. 

Persqnftre 
inch. 

Blongatlon. 

Set. 

Poundi. 
1,141 
6,705 
11.410 
17, 115 
22,820 
28.525 
84,230 
86,200 
36,600 
87,000 
87,663 
88,794 
89,935 
41.076 
42.217 
43,858 
44,409 
45,640 
46.781 
47,922 
49,063 
50.204 
61,845 
62,480 
63,627 
54.768 
65,909 
57,050 
58, 101 
59,332 
00,473 
61,614 
62,755 
63,896 
64,670 
64,600 

Fotmdt, 
1.000 
6,000 
10,000 
15,000 
20,000 
25.000 
80.000 

0. 

.0014 
.0084 
.0054 
.0078 
.0090 
.0100 
.0114 
.0116 
.173 
.175 
.185 
.200 
.219 
.239 
.259 
.281 
.304 
.330 
.858 
.876 
.420 
.47 
.50 
.64 
.69 
.63 
.70 
.79 
.84 
.97 

1.08 

1.27 

1.51 

2.02 

Inch, 
0. 

InitdAlUAd. 
EUstiolliiitt. 

Teneile  strength. 
Loadattimeoffraotore. 

0. 

0. 
0. 
0. 

82.080 

88,000 
HOOO 
85,000 
86.000 
87,000 
88,000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
60.000 
51,000 
62,000 
68.000 
64,000 
65.000 
66,000 
66,680 

....y. 

Elongation  after  fracture,  2''.78  =  27.8  per  cent. 
Elongation  of  inch  sections,  ''.20,  ".24,  ".24,  ".42,  ".63,  ".25,  ".20,  ".21, 
".20,  ".19.  y         J         ^        y         J        y         ^ 

Area  at  fjpacture,  1".09  x  ".50  =  .545  square  inch. 
Contraction,  52.2  per  cent 
Appearance  of  fracture  silky. 
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TESTS   OF   IRON   AND   STEEL. 


Ko.  1203. 
'*  plate. 

darks,  Z  lengthwise. 
Sectional  area,  r'.495  x  ''.722  =  1.079  square*  inches. 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Per  square 
inch. 

Elongation. 

Set 

Pound: 
1,079 
5, 3!'5 
10,790 
16,185 
21,  580 
26, 075 
80,000 
80. 400 
80,800 
81,200 
81,600 
ir2,000 
82,370 
83,440 
34.528 
85,607 
30, 6h6 
87,765 
88,  844 
39,925 
41,002 
4.',  081 
43,160 
44,239 
45,318 
46, 397 
47.476 
48.  555 
40,634 
60,713 
51,792 
52, 871 
53. 950 
65,029 
56, 108 
57.  187 
58,266 
50, 345 
to,  424 
61,  503 
62,582 
63, 6'il 
51,100 

Pound: 
1,000 
6,l'00 
10,000 
15,000 
20,000 
25,000 
27,fc00 

0. 

.0013 
.0031 
.0048 
.0064 
.0085 
.0105 
.0118 
.0147 
.0156 
.0108 
.0185 
.0190 
.  0225 
.  02i?2 
.093 
.145 
.162 
-175 

0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

Load  at  time  of  fracture. 

80,000 
31,000 
33,000 
33,  (00 
34,000 
35,000 
86,000 

87,000    i          .101 

38,000 
39,000 
40.000 
41,000 
42, 000 
43. 000 
44,000 
45,000 
46.000 
47,000 
48,000 
40,OUO 
00,000 
51.000 
52, 000 
53.000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 

.205 
.230 
.247 
.207 
.  200 
.309 
.343 
.362 
.394 
.43 
.49 
.52 
.57 
.61 
.06 
.73 
.82 
.90 
1.01 
1.17 
1.37 
1.92 



"*■"' 

Elongation  after  fracture,  2" 


Elongation  of  inch  sections,  ".21,  ".31, 
".16,  ".15. 

Area  at  fracture,  1".03  x  ".47  =  .484  square  inch. 
Contraction,  55.1  per  cent. 
Appearance  of  fracture  silky. 


79  =  27.0  per  cent. 

79»,  ".29,  ".25,  ".24,  ".20,  ".19, 


TESTS    OF    IRON   AND    STEEL. 

No.  1294. 
I"  inch  plate. 
Marks,  Y  lengthwise. 
Sectional  area,  l''.498x  ".728  =  1.090  square  inches. 
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1       AppUed  loads. 

1 

In  ganged  length. 

Total. 

Per  aqaare 
inch. 

Elongation. 

Set. 

Remarks. 

'  PmtndM. 
1      1,090 
1      5, 4.50 

PovntU. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 

Inehe$. 

0. 

.0012 
.0027 
.0045 
.0062 
.0086 
.0101 
.0106 
.0142 
.0154 

Inch. 
0. 

Initial  load. 

i     10,900 
10,350 

1    21,>'0O 
27,250 
29,  'IQO 

0. 

.0005' 

.0014 

29, 6U0 

27, 160 

Ti!i4<ft<o  limit^ 

80, 000 

I    30. 400 

1    30,800 

.0175 
.0187 

1    81,200 

Tensile  strength. 

Load  at  time  of  fracture. 

1    31,600 

.0208 

.0228 

.0260 

.0348 

.0540 

.126 

.135 

.148 

.163 

.176 

.194 

.211 

.231 

.251 

.269 

.289 

.316 

.342 

.361 

.894 

.42 

.48 

.50 

.55 

.60 

.64 

.70 

.79 

.84 

.96 

1.12 

1.28 

1.57 

2.04 

1    32,000 

'    32,700 

30,000 
31,000 
32.000 
33,000 
34.000 

,    83,700 

34,880 

,    85,970 

,    37,000 

38.150    ,        35,000 

;    39.240    1        36,000 

I    40,330             37,000 

I    41,420    ■        38,000 

42, 510            39, 000 

43.  GOO             40. 000 

;    44. 690 

41,000 
42,000 
4.T0O0 

'    45, 780 

,    40, 870 

47, 960            44i  000 

49,050    '        45.000 

50,140            46,000 

51, 230            47,  000 

52, 820             48. 000 

53,410 
54.500 
55.590 
56, 680 
57, 770 
58,800 
59,950 
61.040 
02,130 
63, 220 
64.310 
65,400 
65,800 
54,600 

49,000 
50,000 
51,000 
52, 000 
53,000 
54,000 
55,000 
56,000 
.57.000 
58,000 
50,000 
60,000 
60,420 

Elongation  after  fracture,  2''.88  =  28.8  per  cent. 
Elongation  of  inch  sections,  'M8,  ''.21,  ''.28,  ".22,  ".46,  ".68»,  ".31, 
".26,  ".21,  ".17. 
Area  at  fracture,  1".07  x  ."49  =  .524  square  inch. 
Contraction,  51.9  per  cent. 
Appearance  of  fracture  silky,  slight  lamination. 
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TfiSTS  OP  IRON  AKt>  QtlSSL. 
^o.  1295. 


¥'  inch  plate. 

Sectional  area,  V'.501  x  '^743  =  1.115  square  inches. 


In  SMved  length. 

— ' 

ToUL 

Pertaaate 

Bkmgatton. 

Set 

Ftmnd*, 

1.116 
6.676 
11,150 
16.725 
22.800 
27, 876 
88.000 
88,450 
83.600 
8.1.800 
84,000 
84,666 
85,680 
86,796 
87,910 
80.025 
40,140 
41,255 
42,870 
48,485 
44.600 
45.715 
46,830 
47,945 
49,000 
60,175 
51,290 
52,40^ 
53.520 
54,635 
55,750 
56.865 
67.980 
59.095 
60.210 
61,326 
01,910 

PoMIMb. 

1,000 
6,000 
10,000 
16,000 
20,000 
25^000 

Inehst, 

0. 

.0016 
.0086 
.0056 
.0074 
.0008 
.0107 
.0118 
.0128 
.0366 
.0506 
.0960 
.1205 
.1484 
.1660 
.1786 
.1070 
.2220 
.25 
.29 
.81 
.34 
.38 
.40 
.44 
.48 
.52 
.64 
.62 
.68 
.74 
.81    . 
.86 

1.08 

1.28 

1.64 

1.98 

Xneh. 
0. 
0. 
0. 
0. 
0. 
0. 

Initlnllead. 

XlMtlflliBtt. 

Tenallestrangth. 

30,000 

.0008 

'*8i,'oo6' 

82,000 
88,000 
84,000 
85.000 
86,000 
87,000 
38.000 
39,000 
40,000 
41,000 
42,000 
48.000 
44,000 
46.000 
46,000 
47,000 
48,000 
49.000 
60,000 
51,000 
53,000 
53.00U 
HOOO 
56,000 
55,620 

I^V.ougation  after  fractare,  2''A0  =  24.0  per  cent. 

Elonsration  of  inch  sections,  'M4,  'M7,  ".19,  ''.21,  ."26,  ".28,  ".37, 

".38»,  ".22,  ".18.  7         ,         ,         ,         ,  ,         , 

Area  atfractare,  1".22  x  ".58  =  .708  square  inch. 
Contraction,  36.5  per  cent. 
Appearance  of  fhictnre  silky^  stratifled. 


TESTS  OF  IRON  AND  STEEL. 
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DETAILS  OF  TESTS  OF  RIVETED  JOINTS. 
No.  1308. 

(f '  Steel  plate.) 


<s.  *<^.  > 


(ft  iron  rivets;  |  drilled  holes ;  If"  pitch.) 

Arefu.  • 

Sqoue  inches. 

Orom  seotionftl  are*  of  plAte 2.380 

Net  Motional  aroa  of  plate 1.452 

Bearing  anrface  of  rivetci 0.  fl08 

Shearing  area  of  riyeta 3.G82 


In  ganged  length. 

Bemarlu. 

Totid. 

Per  square 
Inoh. 

Elongation. 

Set. 

.      Inch, 
0. 

PtoiifMff. 
2,880 
4,720 
7,080 
9,440 
11,800 
14,180 
18^620 
18,880 
21,240 
23,800 
26,980 
28.820 
80,880 
88,040 
86,400 
87,780 
40,120 
42,480 
44,840 
47,200 
49,680 
61,920 
64.280 
68,840 
69.000 
81,880 
88,720 
88,080 
88,440 
70,800 
78,180 
76,620 
77,880 
80,240 
82,800 
84,980 
87,820 
89,880 

PvwniM, 

1,000 

2,000 

8,000 

4.000 

6,000 

8,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

16.000 

18,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

26,000 

28^000 

27,000 

28,000 

29.000 

80,000 

81,000 

82,000 

88,000 

84,000 

86.000 

88,000 

87,000 

88,000 

Jwik, 

0. 

.0002 
.0004 
.0008 
.0008 
.0010 
.0012 
.0016 
.0018 
.0021 
.0028 
.0033 
.0tM3 
.00o8 
.0081 
.0088 
.0071 
.0077 
.0082 
.0087 
.0092 
.0097 
.0102 
.0108 
.0118 
.0127 
.0187 
.0162 
.0178 
.0224 
.0802 
.0408 
.0490 
.0802 
.0764 
.0938 
.1122 
.1400 

Initial  load. 
Plate  soalee. 

.0002 

.0006 

.003^ 

.0047 

.0082 

.0162 

.0849 
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TESTS   OP   IRON   AND   STEEL. 


Applied  loAfds. 


Total 


Pounds, 
92,040 
94,400 
96,760 
98,400 
86,000 


Per  sanare 
inch. 


Elongation. 


Pounds, 
89.000 
40,000 
41,000 
41,690 


In  ganged  lengtfi. 


Ineh. 
.177 
.21 


Set. 


Ineh, 


Remarks. 


I  TcnsilA  streDfTth. 

I  Load  at  time  of  rnptare. 


Maximum  stress  on  joint. 

Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 41.090 

Tension  on  net  section  of  plate 67,740 

Compression  on  bearing  snrfitce  of  rivets 108.370 

Shearing  on  lireto 26,720 

Fraetoxed  plate  along  line  of  riveting.    Appearance  silky,  slight  lamination. 


Fractured  areas 

Square 

inch. 

".40  X  ' 

M8  =  .11720 

.86  X 

.16  =  .1370 

.00  X 

.19  =  .1710 

.00  X 

.19=  .1710 

.91  X 

.19  =  .1729 

.94  X 

.19  =  .1786 

.89  X 

.16  =  .0624 

.9655;  contraction,  33. 5  per  cent 


TESTS    OP   IROK   AND   STE^L. 

No.  1308. 

d"  steel  plate.) 

JShnffoUon^  of  rivet  holea,  mectsured^ 
after  the  fracture  <fih9  pkOe. 


.^ 


^. 


<H>(MKH> 

Co^        foe  '.'08  ^09  J09         M 

Increase  in  width 
of"  the  rivet  holee . 


811 


Q.^ 


-.01/ 
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TESTS  OP  IRON   AND   STEEL. 

No.  1309. 

{i"  steel  plate.) 

nn 


{jf^"  iron  rivets ;  fi"  drilled  holes ;  1§''  pitch.) 

Areas, 

Square  inches. 

GroM  sectional  area  of  plate 2.300 

Net  sectional  area  of  plate 1.452 

BearlDg  sarflsce  of  rivets 0.908 

Shearing  area  of  rivets , 8.e82 


Applied  loads. 

In  ganged  length. 

Total 

Per  square 
ino^. 

Elongation. 

Set. 

Bemarks. 

1 

Poundt. 
99,660 

Found; 

Inch. 
.23 

Inch, 

Tensile  strength.     Fractured  plate  along  line  of 
rivet  holes.    Silky  fiactnres. 

Majdmum  stress  on  joint. 

Pounds  per  square  inch. 

Tension  on  gross  section  of  plate <2, 180 

Tension  on  net  section  of  plate 08,500 

Compresdion  on  hearing  surface  of  rivets 109,109 

Shearing  on  rivets. 27,  om 

Fractured  plate  along  line  of  riveting.    Appearance  silky. 
Elongation  of  rivet  holes,  ''.34,  ''.33,  ".30,  ".33,  ".36,  ".39. 
Open  at  edges,  ",05  each. 


TESTS   OF   IRON   AND   STEEL. 
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If  0. 1310. 

(i"  Steel  plate.) 


(^''  iron  rivets ;  f ''  drilled  holes ;  If"  pitch.) 

Areas,  Square  inohefl. 

Gross  aeoUonal  area  of  plate ^ 2.641 

Net  sectional  area  of  plate 1.684 

Bearing  sorfaoe  of  rivete 0.907 

Shearing  area  of  rivet 8.682 


Applied  loads. 


In  ganged  length. 


Total. 


Pounds. 
2.541 
6,082 
7.623 
10,164 
12.705 
15, 246 
17,787 
20,828 
22.869 
25,410 
27.951 
30,402 
33, 033 
35,574 
88,115 
40,6.56 
43,197 
45. 788 
48,279 
50,820 
53, 361 
53,902 
58,443 
GO,  984 
63.  525 
66,066 
68,607 
71, 148 
73.6K9 
76, 230 
78,  771 
81. 312 
83,353 
86,394 
88,935 
91, 476 
94,017 
06,558 
99,099 
101, 640 
104, 181 
106,722 
108, 100 


Per  sqnare 
inch. 


Elongation. 


Pound*. 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13.000 
14.  000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,  oOO 
29,000 
30,000 
31,000 
32.000 
33,000 
34,000 
35.000 
86,000 
37,000 
38,000 
89,000 
40,000 
41.000 
42,000 
42,510 


Inch. 

0. 

.0001 
.0002 
.0004 
.0005 
.0009 
.0011 
.0013 
.0015 
.0019 
.0025 
.0028 
.0049 
.0060 
.0065 
.0068 
.0073 
.0077 
.0080 
.0085 
.0094 
.0096 
.0100 
.0106 
.0110 
.0125 
.0185 
.0144 
.0155 
.0169 
.0215 
.0327 
.0468 
.0583 
.0727 
.0903 
.1090 
.1365 
.1630 
.19 
.22 
.25 
.28 


Set. 


Bemai'ks. 


0. 


0004 


.0048 


.0060 


.010.5 


0633 


Initial  load. 


Tensile  strength. 


Maximum  stress  on  join  t.  Pounds  per  square  Inch. 

Tension  on  gross  section  of  plate 42,540 

Tension  on  ^et  section  of  plate 66.160 

(Compression  on  bearing  surface  of  rivets 119, 180 

Shearing  on  rivets. 29,860 

Fractured  along  line  of  riveting.    Appearance  silky. 
Elongation  of  rivet  holes,  ''.46,  ''.44,  ".40,  ".38,  ".40,  ".39. 
Open  at  edges,  ".05  and  ".12. 
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TE8T8   OF   IBON   AND   STEEL. 


No,  1311. 
{^'  steel  plate.) 


55  5! 


j80 


.1 

.25 


{^"  iron  rivets;  f"  drilled  holes;  1^'  pitch.) 

Areas, 

GroMseotionalareaof  plftte 

Net  sectional  area  of  plate 

Bearing  surface  of  rivets 

Shearing  area  of  rirets 


Square  incheK. 

2.615 

1.081 

934 

8.682 


Applied  loads. 

I  Per  square  I 


In  gauged  length. 


Total.    '^''\^^'^''\lEiou9fi,t\on. 


S«'t. 


Ucmarks. 


Pmind». 

Pound*. 

2,615 

1,000 

5.230 

2,000 

7,845 

3,000 

10,466 

4.000 

13,  075 

5.0O0 

15,690 

6,000 

18,805 

7,000 

20,920 

8,000 

23.635 

9,000 

26,150 

10,000 

28,765 

11,000 

31.380 

12,000 

33,993 

13,000 

36,610 

14,000 

39,225 

15,000 

41,840 

16,000 

44,455 

17,000 

47,  070 

18,000 

49,685 

19,000 

52,  300 

20,000 

54,915 

21,000 

57,530 

22,000 

60, 145 

2.3,  000 

62,  760 

24,000 

65,  375 

25.  000 

67,990 

26.000 

70,605 

27,000 

73,  220 

28.  000 

75.  835 

29.000 

78,450 

30,000 

81,065 

31,  000 

83.680 

82,  000 

86,  295 

33.000 

88,910 

34.  000 

91,  525 

35.000 

04,140 

36,000 

96.7.55 

37,  OUO 

i)0.370 

38,000 

101,  085 

39,000 

104,  600 

40,000 

107,  215 

41,  000 

100,830 

42,000 

112,  445 

43,000 

112,900 

43.170 

Inch. 

0. 

0. 

hieh. 
0. 

.0002 

0004 

.0005 
.0007 

.0004 

.0010 
.  0012 
.0015 
.0017 
.0010 
.0022 
.0028 
.0036 
.0045 
.0055 
.0060 
.0065 
.0060 
.0075 
.0084 

... ...... 

.*06l3" 

.0034 



.0655" 

.0087 

.0091 
.0095 



.  0102 
.0115 

.0069 

.0125 

.0132 

.0143 



.0154 
.0179 

.0109 

.  0202 

.0320 

.0640 

.0765 

.0985 

.1188 

.1410 

.1680 

.21 

.25 

.29 

.31 

.35 



.0690 

Initial  load. 


Scale  starts  off  plate. 

£d£(^  of  plate  contract  opposite  lino  of  i  ivt- 1- 
ing. 


Tensue  scrength. 


,      _l 

Maximum  stress  on  joint.  Pounds  per  square  inch . 

Tension  on  gross  section  of  plate 43,170 

Tension  on  net  section  of  plate .^      67,160 

Compression  on  bearing  surface  of  rivets 7.    119.810 

Shearing  on  rivets 80,  tf60 

Fractured  along  line  of  riveting.    Appearance  silky. 
Elongation  of  rivet  holes,  ''.51.  '^44.  ".43,  '^39,  ''.41,  ".43. 
Open  at  edges,  ".15  and  ".10. 


TESTS   OF   IRON   AND    STEEL. 

No.  1312. 

(J"  Steel  plate.) 


815 


I  0' 

s  ^ 

*i  ^ 

<6    <0 

•«    Os 

11 

i  Oi 

<S.  X27> 


(jV'  iron  rivets ;  f  drilled  boles ;  1|''  pitch.) 

Areas, 

Square  inoheM. 

GroMsectionid  area  of  plate 2.745 

Net  sectional  area  of  plato 1.830 

Bearing;  aarface  of  riveta 815 

Shearing  area  of  rivets 4.281 


Applied  loads. 


In  gani^ed  length. 


Total. 


Poundf. 
2,745 
5,490 
8,28ft 
10,080 
13,726 
16, 470 
19, 215 
21,960 
24,705 
27,450 
30. 105 
32,940 
35,  b85 
38.430 
41. 175 
43, 920 
46,  665 
49,410 
62, 155 
54,900 
57,645 
60,390 
63,  135 
65,880 
68,625 
71,370 
74,116 
76.860 
70,605 
82.350 
85,095 
87,840 
90. 585 
93,  3.30 
96, 075 
98,  820 
101,  565 
104,310 
107, 055^ 
109, 800 
112,545 
115, 290 


P«^"?.S^^« 'Elongation.        Set. 


Eemarks. 


Poundg. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7.00C 
8.000 
9.000 

10,  000 

11,  000 
12, 000 
13,000 
14,  000 
15,000 
16,000 
17,000 
18,000 
19, 000 
20,  000 

•  21. 000 
22, 000 
23,  000 
24,000 

25,  000 

26,  000 

27,  000 
28,000 
29.000 
30,  000 
31,.000 
32,000 
83,000 
34,000 
85,000 
36.000 
87,  Ot'O 
38.000 

:»,  ooo 

40.000 
41,000 
42.  000 


Inch. 
0. 

.0002 
.0005 
.0007 
.0011 
.0016 
.0018 
.  0021 
.0040 
.0051 
.0059 
.0062 
.0067 
.0071 
.0075 
.0081 
.0086 
.0091 
.0097 
.0106 
.0114 
.0125 
.0133 
.0140 
.0149 
.0161 
.0170 
.0184 
.0210 
.0260 
.0440 
.0610 
.  0725 
.0870 
.1026 
.1218 
.1398 
.1610 
.17 
.21 
.24 
.28 


Iiieh. 
0.  iDitUUoad. 


.0008 


.0040 


.0055 


.0073 


.0101 


.0197 


Scale  starts  ofl^  and  edges  of  plate  draw  down. 
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TESTS   OP  IRON  AND  STEEL. 


Applied  loads. 

In  ganged  len^li. 

Remarks. 

ToUl. 

Per  sanare 
incn. 

Elongation. 

Set. 

Pound*. 
118»035 
120,780 
123, 300 

PoundM. 
43,000 
44.000 
44,020 

Inch. 
.31 
.85 
.45 

Inch, 

Tensile  strength. 
Load  at  time  of  rapture. 

72,600 

Fractured  Bimaltaneoasly  across  the  line  of  rivet  holes.    Appearance 
silky,  slight  lamination. 

Maximum  stress  on  joint.  Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 44,920 

Tension  on  net  section  of  plate 87,3m> 

Compression  on  bearing  sar£soe  of  rivets 184,750 

Shearing  on  rivets 98,400 

Elongation  of  rivet  holes,  ".53,  ".50,  ".49,  ".49,  ".49,  ".53. 
Open  at  edges,  ".10  and  ".15. 

No.  1313. 

(i"  steel  plate.) 


<  &*><  &•> 


(A''  iron  rivets;  |"  drilled  holes;  IJ"  pitch.) 

Areas. 

Square  inohoH. 

Gross  sectional  area  of.  plate 2.7^0 

Net  sectional  area  of  plate 1.827 

Bearing  surface  of  rivets 0.012 

Shearing  area  of  rivets 3.883 


Applied  loads.       1      In  ganged  length. 

Remarks. 

Total,    i^^^j^^h.*™  ^'^®°«»**®^-        ^^ 

1                                   ! 

Pounds.      Poundi. 
121.050            44,520 

1 

1 

Inch,      \       Inch. 

.62    , Tensile  strength. 

1  Fractured  across  line  of  rivet  holes,  oommenoing 
1      at  east  edge  arst.    Appearance  silky. 

Maximum  stress  on  joint. 

Pounds  per  square  inch. 

Tension  on  gross  section  cf  plate 44,520 

Tension  on  net  section  of  plate 68.7.'S0 

Compression  on  bearing  surface  of  rivets 183,720 

Shearing  on  rivets 88|120 

Elongation  of  rivet  holes,  ".50,  ".48,  ".44,  ".46,  ".47,  ".49. 


TESTS    OF  IRON   AND   STEEL. 

No.  1314. 

(\"  Steel  plate.) 


817 


<  2"'*  af  >" 


(A''  iron  rivets;  %"  drilled  holes;  If"  pitch.) 

Sqoftie  iaohea. 

OroM BcotlooAl  areaof  plate &602 

Ket  Mctionja  area  of  plate L4M 

Bt'arinfc  earfaoeof  riveta L116 

Shearing  ansa  of  liveta &M0 


AppUedloads. 

In  ganged  length. 

Bemarka. 

Total 

Per  Maere 
Inch. 

Elongation. 

Set 

105,009 

i 

PoundM. 
4«,700 

.27 

Inch, 

1  TenAle  strength. 

at  east  edge  first.    Appearooce  silky.                 i 

« 

Maximum  9tre9$  on  joint 

Poonda  per  sqoaie  inch. 

Tension  on  groea  section  of  plate 40,700 

Tension  on  net  section  of  plate 71,270 

Compression  on  bearing  surface  of  riveta 04,8V0 

Shearing  on  ilyeto ^10,080 

Elongation  of  rivet  holes,  ".32,  ".31,  ".30,' ".32,  ".32,  "36. 
Open  at  edges,  ".03  and  ".03. 

S.  Ex.  36 52 
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TESTS    OF    IRON   AND   STEEL, 


yo.  1315. 

{i'^  Steel  plate.) 


(■J^Mron  rivets;  f' drilled  boles;  If  pitch.) 


Areas.  SqoAm  inchpH. 

OrosaaeetloiiAl  Areaof  plAto 2.541 

Ket  MMstioDal  area  of  plate 1.452 

Beariof;  anrface  of  rivets 1-(W9 

Sheariofc  area  of  rivetB 6.300 


Applied  loada. 


In  ganged  length. 


Total.    1^®^;^°*'®  Elongation.'        Set. 


Founds. 
2,541 
5,082 
7,623 
10.164 
12,705 
15. 246 
17, 787 
20, 328 
22, 869 
25,  410 
27.951 
30. 492 
33,033 
35, 574 
38. 115 
40,650 
43. 1»7 
45,738 
48,279 
50.820 
53,361 
55,902 
58,443 
60,084 
63,  .525 
66,060 
68,607 
71.148 
73,680 
7fi,  236 
78,771 
81,312 
83,853 
86,394 
88,035 
01, 476 
04,017 
06. 558 
09.099 
101, 640 


Pounds. 

1,000 

2.000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,  000 

9.00U 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

'JO,  000 

21.  000 

22,  OOO 
23, 000 
24, 000 
25,000 
26,000 
27, 000 
28,000 
29,000 
80,  000 
81. 000 
82,000 
33,000 
84,000 

85,  000 

86,  000 
37,  000 
88,000 
89,000 
40,000 


Romarka. 


Inch, 

0. 

.0002 
.0004 
.0006 
.0007 
.0009 
.0012 
.0015 
.0019 
.  0027 
.  00:^8 
.0047 
.0056 
.0062 
.0068 
.0073 
.0078 
.0083 
.0088 
.0094 
.0100 
.0107 
.0113 
.0120 
.0128 
.0144 
.0153 
.0167 
.0180 
.0221 
.0264 
.0328 
.0446 
.  0:>65 
.0710 
.  0938 
.11.T7 
.13 
.17 


J  nek. 
0. 


.0013 


.0042 


.0056 


.0078 


.0156 


luUialload. 


.0013 


Edges  contract 


Sralo  stttrtfl. 


Tc»n«il«  Ktrensth. 

All  Hectionx  fnictiired  at  nearly  same  time. 


Maximum  sireas  on  join  t  Pounds  per  square  Inch. 

Tension  on  gross  section  of  plate 40,000 

Tension  on  net  section  oi  plate 70  0()0 

Compression  on  bearing  surface  of  rivets "'.'*'."''*"*'.    9^330 

Sliearing  on  rivets 19,180 

Elongation  ot  rivet  holes,  '^34,  ''.34,  "JU,  ".34,  ".32/".3X, 

Open  at  edg^es  ".03  ea^^b, 


TESTS   OF  IBON  AND   STEEL. 


819 


No.  1316. 

(4"  Steel  plate.) 


^ 


s  s 


<  2r^2T> 


(H"  iron  rivets;  \"  drilled  holes;  1^''  pitch.) 

ArtM.  Sqnaro  inohe^ 

(IroMsectkmalarMof  pUte Sb750 

KetiieotioiwlftrMofplAte l.eft'i 

Bf«rinK  surface  of  rivets l.MN) 

Shearing  sre«  of  riyets 0.800 


Applied  loads. 


In  ganged  length. 


Total. 


Per  aqnare  | 
inch. 


Elongation. 


Set 


Bemarks. 


2,750 
5,600 
8,260 
11.000 
13,760 
10,600 
10.  2.50 
22,000 
24, 750 
27,500 
80,250 
33.000 
85,760 
38,600 
41.250 
44,000 
40,750 
49,500 
62.250 
65,000 
57.750 
00,500 
83,250 
08.000 
88,750 
71.500 
74,250 
77,000 
79,750 
82,500 
85^250 
88,000 
90.750 
98,600 
98,250 
99,000 
101. 750 
104.600 
107,250 
110.000 
112.890 


1.000 
2.000 
8.000 
4,000 
6,000 
8,000 
7,000 
8.000 
9,000 
10,000 
11.000 
12.000 
18,000 
14,000 
15,000 
16.000 
17.000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25^000 
28,000 
27,000 
28,000 
29,000 
80.000 
81,000 
82,000 
83.000 
84.000 
85,000 
88,000 
87,000 
88,000 
89,000 
40,000 
40.960 


Inch, 

0. 

.0001 
.0002 
.0002 
.0003 
.0004 
.0008 
.0008 
.0012 
.0019 
.0031 
.0041 
.0049 
.0054 
.0080 
.0085 
.0080 
.0071 
.0078 
.OOH) 
.0088 
.0092 
.0098 
.0104 
.0111 
.0130 
.0140 
.0152 
.0185 
.0190 
.0233 
.0299 
.0382 
.0498 
.0848 
.0878 
.1077 
.1398 
.18 
.20 
.24 


Initial  load. 


a  + 


.0018 


.0046 


.0064 


.0076 


.0140 


Beatad  under  initial  load  U  hoon 


Scale  starts  and  edges  oontnust. 


TeneUe  strength. 

Fractured  along  line  ofriret  holes.    Appearance 
silky. 


if ojcimttat  «(re««  Ofii  jiHnt,  Pounds  per  square  inoh. 

Tension  on  gross  section  of  plate 40  900 

Tension  on  net  section  of  plate 68!  210 

Compreaslon  on  bearing  surfkoe  of  rivets .1'  '",  102,880 

Shearing  on  rivets '.,iIIJ,    ZLVO 

Elongation  of  rivet  holes,  ''.41,  ''.39,  "37,  ".36,  ".37,  ".39. 
Edges  open  ".10  each. 
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TESTS   OF   IRON   AND   STEEL, 


No.  1317. 
(i''  steel  plate.) 


»  {{i"  iron  rivets;  J"  drilled  holes;  IJ''  pitch.) 

Areas,  Sqnftre  inohe*. 

Grou  seoiional  area  of  plate 2l772 

Net  aeotional  area  of  plate 1.663 

Bearing  surface  of  rivets 1. 107 

Shearioff  area  ot  riyete.  6.800 


AppUed  loads. 

In  gan^ced  length. 

Total 

Per  sqnare 
inch. 

Elongation. 

Set. 

Bemarks. 

Pound*, 
2,772 
6,5U 
8,816 
11,088 
13.860 
16.632 
19, 404 
22,176 
24,948 
27.720 
30,492 
83.264 
86.036 
88.808 
41.580 
44.352 
47. 124 
49.896 
52,668 
65,440 
68,212 
60.984 
63.756 
66.528 
69,300 

72,or2 

74,844 
77,616 
80,888. 
88.160 
85,932 
88,704 
91.476 
94.248 
97.020 
99.792 
102.564 
105,836 
108.108 
110,881) 
113.652 
114.850 

Poundt, 
1.000 
2,000 
8.000 
4.000 
6.010 
6.000 
7,000 
8,000 
9,000 
10,000 
11,01)0 
12,000 
18,0u0 
14,0u0 
15,000 
16,000 
17.000 
18.000 
19,000 
20,000 
21,000 
23,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29.000 
30,000 
81.000 
82,000 
83  000 

IneK, 

0. 

.0001 
.0001 
.0001 
.0002 
.0002 
.0003 
.0005 
.0fJ07 
.0011 
.0019 
.0024 
.0)29 
.0034 
.0040 
.0046 
.0047 
.0054 
.0064 
.0075 
.0083 
.0G92 
.0097 
.0105 
.0113 
,0126 
.0186 
.0159 
.0180 
.0218 
.0263  . 
.0343 

aA9A 

Inch, 
0. 

Initial  load. 

0. 

.0010 

.0084 

.0062 

.0088 

. 

.0176 

Scale  starts  and  plate  contcaots* 

84,000              .0540 

85,  000              .  0091 

86.  000               -  OfiOO 



87.000 
88,000 
89,000 
40,000 
41  000 

•      .1056 
.1286 
.1660 
.20 

.29 

Tensile  strength. 

41.430    1          .28 

Fractured  along  Hue  of  rivet  holes,  beginniDg  at  west  edge.    Appear- 
ance silky. 

^faJimunl  ttresa  on  Joint.  Foonds  per  sqnare  inch. 

Tension  on  gross  section  uf  Tilatc 41.480 

Tension  on  net  section  of  plate         68.080 

Compression  on  beariog  surface  of  rivets  103, 7.^(1 

Shearing  on  rivets. i  21,670 

Elongation  of  rivet  holes,  '^39,'^37,  ''.35,  ''.36,  ".37,  "^37. 
Open  at  edges  ".05  earcb.  ; 


I 


TESTS   OF   IRON  AND   GTEEZi. 
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Fo.  1318. 
H"  steel  plate.) 

~      T 


Si  8 


<B!'xsr> 


(H'' iron  rivets;  f' drilled  holes ;  2'' pitch.) 

Areas,  Square  InohM. 

OroMBecUoiialftreaofplftte 2.942 

Net  Heotional  are»  of  pUte 1.840 

Beavinx  sarface  of  rivets 1.102 

Shearing  area  of  livetB 6.800 


'       Applied  loads. 

In  f^nged  length. 

SemurkB. 

Total. 

Per  sqaare 

iDCll. 

Elongation. 

Set 

Ineh. 
0. 

*  Pounds. 
2. 0i2 
5,884 

PoundM. 

1.000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

Inch. 

0.  ' 
.0001 
.0004 
.0006 
.0008 
.0010 
.0013 
.0016 
.0021 
.0030 
.0040 
.0050 
.0055 
.0060 
.0065 
.00*16 
.0071 
.0076 
.0081 
.0086 
.000.'^ 

Initial  load. 

8,826 
11,768 
14,710 
17,652 
20,591 
23.  530 
26, 478 
29.420 
82, 362 
35,  304 
88,246 
41.188 
44, 130 
47.072 
50,014 
52,956 
5.5,898 
58,840 
61,  78i 
64,724 
67,666 
70,608 

.OOOL 

"ooii" 

.0040 

' 

1 

• 
Scale  itarU  rad  edgei  oontrMtt. 

.0052 

22,000               .0100 
23,000              .0105 
24.  000                .  01 11 

# 

73,550    1        25,000              .0121 
76,492    1        26,000              .0132 
79,434    i        27,000              .0144 
82.376    !        28,000              .0155 
85,318    '        20.000              .0165 
88.260    1        30,000              .0188 
91.202    '        81,000              .0217 
H144    '        82,000              .0263 
97,086    1        83,000              .0360 
100,028    1        84,000              .0715 
102,970            35.000    '          .0881 
105,912    ,        36,000              .1090 
108,854            37,000              .1272 

.0075 

.0121 

.0775 

111,  796            38,  000 

.1534 

114, 788            39,  000 
117.680            40,000 
120, 622            41, 000 

.19 
.22 
.28 
.82 
.36 

123, 564    ,        42. 000 

1  124, 100            42. 180 

Fractured  along  line  of  riveting,  beginning  at  west  edge.    Appear- 
ance silky. 

Maximvm  8tre98  on  joint.  Pounds  per  sqnare  inch. 

Tension  on  gross  section  of  plate 42,180 

Tension  on  net  section  of  plate 67,450 

Compression  on  bearing  snrface  of  rirets 112,610 

Shearing  on  rivets 28,429 

Elongation  of  rivet  holes,  ".48,  ".45,  ".41,  ".41,  ",44,  ".4r.. 
Open  at  edges  ".10  each. 


822 


T£STa  OF  IRON  AND  8T££U 

No.  3319. 

{I"  Bteel  plateO 


<Br>c^>^ 


m*'  iron  rivets;  f'  drilled  holes;  2"  pitch.) 

Areas, 

Square  inches. 

Orou  aeciional  area  of  plAte 2.882 

Net  Mctioiial  area  of  plate 1.802 

Bearing  surface  of  rivets 1.080 

Shearing  area  of  rireta 6.800 


Applied  loads. 

In  ganged  length. 

Semftrka, 

Total. 

Per  sqoare 
inch. 

Elongation. 

Set. 

Poundt. 
123,926 

Pounds. 
43,000 

Ineh. 
.81 

Inch. 

Tensile  strength. 

Fractured  along  line  of  riyetiag,  beginning  at 

vest  edge. 
Appearance  silky. 

MaaBimum  stress  an  joint, 

Ponnds  per  sqoare  inch. 

Tension  on  gross  section  of  plate 48,000 

Tension  on  net  section  of  plate 68,770 

Compression  on  bearing  surfisce of  rirets lU.T.'M 

Shearing  on  rivets 23.!M0 

Elongation  of  rivet  holes,  ".65,  ".48,  ".44,  ",40,  ",38,  ",38, 
Open  at  edges  ".20  and  ",05. 


TESTS   OF  IBON   AND   STEEL. 
.    Ko.  1320. 

(i"  steel  plate.) 


823 


to  X  X 


<2l!!^al!^ 


(-1^"  iron  rivets;  %".  drilled  holes;  2^''  pitch.) 

Sqnitre  inchen. 

Gross  sectional  area  of  plate 3.100 

Net  nectional  area  of  plate 2.007 

liearing  sarface  of  rivets 1.093 

Sheariug  area  of  rivets ;..    6.800 


Appll 
Total. 

PoundM, 
3,100 
6,2tJ0 
9.300 
12.400 
15.500 
18,600 
21,700 
24,800 
27,900 
31.000 
34, 100 
37.200 
40.300 
43, 4U0 
46,500 
49.600 
52, 700 
55,800 
58,900 
6-2.  000 
65,100 
6*<,200 
71,  300 
74,400 
77,600 
}'0,600 
83,700 
86,800 
89,900 
93,000 
96,100 
99,200 
102,300 
105,  400 
108,500 
111,600 
114,100 
117.800 

Dd  loads. 

Per  square 
inoii. 

III  ganged  length. 
Elongation.        Set. 

Remarks. 

Poumtf.  • 
1,000 
2.000 

Inch. 
0. 

.0001 

Inch. 
0. 

Initial  load. 

3, 000              .  000*2 

4,000 

5,000 

0,000 

7,000 

8,000 

9,000 

10,  000 

11.000 

12, 000 

13,  000 

14,000 

15,  000 

16,000 

17.000 

18,000 

19,000 

20.  000 

21,000 

22.000 

23,000 

24,000 

25,000 

26,000 

.0008 
.0005 
.0007 
.0015 
.0022 
.0035 
.0045 
.0051 
.0060 
.0064 
.0074 
.0081 
.0087 
.0092 
.00»8 
.0108 
.0115 
.0120 
.0130 
.0139 
.0149 
.0160 
.0179 

.0002 

.0038 

.0050 

.*6076* 

.0110 

27,000    y         .0181 

28,000 
29.000 

.0201 
.0210 

80,000    1          .0242 
81,000    '          .0366 
32, 000              .  0495 
83, 000              .  0617 
84, 000              . 0730 
85,000              .0885 
36,000    I          .1075 
87,000    '          .1230 
38.  OCO    ,          .1480 

.0175 

Edges  contract. 

Scale  starts. 

120,900    1        39,000     '          .18 
124,000    1        40.000              .21 
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TESTS  OF  IROK  AKB  STEEL. 


In  gauged  length. 

^  Bemarki. 

Total. 

Per  square 
hiob. 

Set. 

Pounds. 

127,100 

180,200 

183,800 

183,500 

PmndM. 
41,000 
42,000 
48,000 
48,000 

Ineh.    . 
0.24 

.28 

.82 

In€h. 

Tenefle  itrangth. 

Fractored  along  line  of  riveting,  beginning  first  at  west  edge.    Ap- 
pearance silky. 

Maximum  stress  on  Joint 

Poonde  per  eqnare  inch. 

Tension  on  gnes  aeettoo  of  plate 43,060 

Tension  on  net  seotlon  of  plate  00,520 

Compression  on  bearing  surface  of  rivets 122, 140 

Shearing  on  rivets 85^180 

Elongation  of  rivet  holes,  ".55,  ".49,  ".47,  ".47  ".49,  ".54. 
Open  at  edges  ".15  and  ".20. 


TESTS  OF  mON  AND  STEEL. 

No.  1321. 

ii"  eteel  plate.) 


825 


(^  iron  rivets ;  |  drilled  holes ;  2i"  pitch.) 

Areas. 

Square  Inobet. 

GroM  Motional  area  of  plate 8.100 

Net  eeotional  areaof  plate 2.007 

Bearing  surface  of  rivets 1.093 

Shearing  area  of  rivets 6.300 


Applied  loads. 

In  ganged  length. 

Samarks. 

Total. 

Peraqnare 
looh. 

Elongation. 

Set. 

Poundi. 
8,100 
6,200 
9.800 
12,400 
15,600 
18,000 
21,700 
24.800 
27,900 
31,000 
8t,100 
87,200 
40.300 
.  48,400 
46.600 
49,600 
62,700 
55.800 
68.900 
62,000 
66.100 
68.200 
7l,8«0 
74.400 
77,600 
80,600 
88.700 
86,800 
89,900 
98.000 
96.100 
99,200 
102.800 
105,400 
108,600 
111,600 
114,700 
117,800 
120,900 
124,000 

1,000 
2.0O0 
8,000 
4,000 
6,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,0«0 
16,0n0 
17,000 
18.000 
19,000 
20,000 
21,000 
22.000 
23.000 
24.000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
81,000 
32,000 
83,000 
34.000 
85,000 
36,000 
87.000 
88.000 
89.000 
40,000 

Jneh. 
0. 
0. 

.0001 
.0008 
.0004 
.0002 
.0004 
.0009 
.0015 
.0018 
.0031 
.0028 
.0024 
.0025 
.0028 
.0037 
.0044 
.0052 
.0062 
.0072 
.0080 
,0090 
.0101 
,0110 
.0120 
.0137 
.0147 
.0168 
.0188 
.0246 
.0870 
.0620 
.0690 
.0850 
.0991 
.1148 
.1374 
.16 
.18 
.21 

Inch. 
0. 

Initial  load. 

• 

Bdgea  oontraot 
Scale  Btartn. 

0. 

.0017 

.0024 

.0064 

.0087 

■    .0187 

.'oew' 
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TESTS  OF  IRON  AND  STEEL. 


AppUedloMl. 

In  ganged  length. 

ToUL 

Persqnitfe 
inch. 

Set. 

P<mnda. 
127.100 
180,200 
133,330 
180,400 
186.500 

Poundt. 
41,000 
42,000 
48.000 
44,000 
44,030 

Inch, 
.26 
.29 
.83 
.40 

Inch. 

Tenaile  strength. 

Fractured  along  line  of  riveting,  beginning  at  the  west  edge.    Ap- 
pearance silky. 

Maximum  stress  on  joint, 

Poande  per  eqnftre  inch. 

Teation  on  grofla  section  of  pUte 44,030 

Tension  on  net  section  of  plate 08,000 

Compression  on  bearing  sarface  of  rivets 124, 8H0 

Shearing  on  riyeta *i5,72»0 

Elongation  of  rivet  holes,  ''.56,  ''.51,  ".49,  ".49.  ".54,  ".59. 
Open  at  edges,  ".15  each. 

No.  1322. 
(4"  steel  plate.) 


<  2;x  jr> 


(1^  iron  rivets ;  J  drilled  holes ;  2^"  pitch-) 

Areas. 

Square  Inchen. 

Gross  sectional  area  of  plate B.3I0 

Net  sectional  area  of  plate 2.207 

Bearing sorfiMC of  rlvcfts.-.. 1. 103 

Shearing  area  of  rivets 5.300 


Applied  loads. 


TotaL 


Pounds. 
8,310 
6,620 
0,030 
13, 240 
16,550 
10.860 
23,170 


Per  sanare 
incn. 


Elongation.        Set. 


Pounds. 
1,000 
2.000 
8,000 
4,000 
5,000 
6,000 
7,000 


In  ganged  length. 


Inek. 
0. 

.0001 
.0002 
.0003 
.0004 
.0005 
.0007 


Kemarks* 


Inch. 
0. 


Initial  load. 


TESTS   OF  IKON  AND   STEEL. 
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Applied  loAd. 

In  Ranged  lesgtli. 

Beouffka. 

ToteL 

'"fSssr 

EloDgation. 

Set. 

Pmtndi, 

26,480 

29,790 

88^100 

86,410 

89,720 

48  030 

46,840 

49,650 

62,960 

66^270 

50,680 

62,890 

66,200 

60,510 

72,820 

76,130 

79,440 

82,750 

86,060 

89,870 

92,680 

95,990 

99,8U0 

102,610 

105,920 

109,230 

112.640 

116,850 

119,160 

122.470 

126,780 

129.090 

182.400 

135^710 

139,020 

142.830 

142.450 

Pimndg. 
8.000 
9.000 
10.000 
11,000 
12.000 
18,000 
14,000 
16^000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25^000 
26,000 
27.000 
28,000 
29.000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
36.000 
87.000 
88.000 
39,000 
40.000 
41,000 
42.000 
48,000 
48,040 

Inch. 

0.0009 
.0018 
.0019 
.0027 
.0089 
.0045 
•0052 
.0058 
.0065 
.0067 
.0071 
.0074 
.0080 
.0090 
.0107 
.0118 
.0180 
.0141 
.0161 
.0177 
.0207 
.0301 
.0481 
.0661 
.0828 
.0975 
.1170 
.1402 
.1655 
.19 
.21 
.26 
.80 
.83 
.39 
.46 

InOL 

Edgeeoentxaot. 
Tenafle  atrength. 

0.0016 

.0060 

.0070 

.0113 

.0412 

Fractured  along  line  of  riveting,  beginning  at  east  edge.    Appear- 
ance silky  lamellar. 

JUaximum  stress  on  joint. 

Poniida  por  aqaare  inch. 

Tenakm  on  groaa  aeotlon  of  plato 4.3.040 

Tenaioin  on  net  aeotion  of  plate 64.540 

Compreaaion  on  bearing  anrfiMe  of  rireto 129,160 

Shearing  on  rivets 26^880 

Elongation  of  rivet  holes,  ''.61,  ''.57,  ".58,  ".57,  ".61,  '^64. 
Open  at  edges,  ".20  and  ".16. 


828                              TESTS 

OP   IBON  AND   STEEL. 

No.  1323. 

[^'  Steel  plate.) 

1 9: 

^  1 

S      1 

■hi 

^ 

^ 

(jj  iron  rivets;  J  drilled  holes;  2J''  pitch.) 

Areas, 

Square  inchec 

GroM  Motiona]  area  of  plate....'. 8.337 

KetBaotionai  ana  of  plate 2.225 

Bearing  sarfikoe  of  riTete 1.112 

Shearing  area  of  riyeU  ...*. bu300 


Applied  loads. 

In  ganged  length. 

Total. 

Per  sqaare 
inoh. 

Elongation. 

Set 

Beoiarks. 

Pounds. 
8,837 
6,674 
10.011 
18,848 
16,685 
20.022 
28,869 
26,696 
80.038 
83,870 
86,707 
40.044 
48.881 
46.718 
60,055 
63,892 
66.729 
60,066 
63.403 
66,740 
70,077 

Pounds. 

1,000 

2,0C0 

8.000 

4,000 

6,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

11,000 

14,000 

16,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

83,000 

24,000 

26,000 

26,000 

27.000 

28,000 

29,000 

80,000 

81.000 

32,000 

83,000 

34,000 

85,000 

86,000 

87,000 

88,000 

89.000 

Inch. 

0. 

.0000 
.0001 
.0001 
.0002 
.0008 
.0005 
.0018 
.0085 
.0036 
.0042 
.0047 
.0055 
.0060 
.0066 
.0078 
.0080 
.0087 
.0097 
.0109 
.0128 
.0130 
.0140 
.0150 
.0160 
.0184 
.0204 
.0284 
.0288 
.0382 
.0560 
.0696 
.0875 
.1036 
.1221 
.1467 
.18 
.20 
.22 

Inch. 
0. 

Initial  load. 

.0001 

i 

1 

.0088 

1 
1 

1 

Edges  contract 
Scale  starts. 

.0058 

.0088 

73,414 

76,751 

80,088 

88,425 
86  762 

.0118 

90,099 

98,436 

96,773 
100,110 
108.447 
106,784 
110, 121 
118,456 
116,795 
120,182 
128,469 
126,806 
180  148 

.03.0 

.1118 

TESTS  OF  IBON  AND  STEEL. 
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Applied  loads. 

In  gauged  lengths 

Kezurte 

Total. 

For  Bqnare 
inob. 

Elongation. 

Set 

Pounds. 
]3?(  4KU 

Pounds. 
40,000 
41,000 
42.000 
43,000 
43,810 

Jneh. 

0.27 
.82 
.86 
.40 
.45 

Inch. 

Tensile  strength. 

136  817 

140.  154 
143,  491 
146,180 

Fractured  along  line  of  riveting,  beginning  at  the  west  end.   Appear- 
ance, silky  lamellar. 

Maximum  stress  on  joint. 

Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 43,810 

Tension  on  net  seotinn  of  plate 65,  700 

Compression  on  bearing  snrface  of  rivets 131«460 

rehearing  on  riTSts • 27.580 

Elongation  of  rivet  holes,  ".61,  ".59,  ",56„  ".56  ^^60,  ".66. 
Open  at  edges,  ".15  and  ".20. 

No,  1324. 
(i"  steel  plat«.) 


_,  in  fl 


(II  iron  rivets;  ^"  drilled  holes;  1^^'  pitch.) 


Areas, 

Square  inches. 

Gross  sectional  area  of  plate 2.792 

Net  neoUonal  area  of  plate 1.490 

Bearing  surface  of  rivets 1.802 

Shearing  area  of  li vote 7.216 


Applied  loads.       i      In  gauged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

B«nurk8. 

Pounds. 
2.792 

B,684 
8,376 
11.168 
13.960 
16;  752 

Pounds. 
1,000 
2,000 
8.000 
4.000 
6.000 
6,000 

Ineh. 

0. 

.0001 
.  0002 
.  0002+ 
.0008 
.0004 

Inch. 
0. 

Initial  load. 

.0000*' 

i 
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Applied  loiidfl. 

In  ganged  length. 

Bemvkt. 

ToteL 

PerMioaxe 

-niMifl^tlAn 

Set 

Powidf. 
19; 644 
22;  880 
86^128 
27,920 
80,712 
88,604 
86.296 
S088 
4i:880 
44v672 
47,464 
60,256 

65^840 
68^632 
61,424 

67,008 
69,800 
72,692 
76^884 
78,176 
80,968 
88,760 
86,652 
88,844 
92,186 
94.928 
97,720 
100;  612 
103,804 
106,096 
107,900 

PtoMldf. 

7,000 
8,000 
9,000 
10,000 
11,000 
UOOO 
18,000 
14,000 
16,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
26.000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
86,000 
87,000 
88,000 
88,650 

IndL 
0.0006 
.0008 

.0017 
.0026 
.0086 
.0044 
.0061 
.0060 
.0070 
.0080 
.0086 
.0090 
.0094 
.0099 
.0106 
.0111 
.0117 
.0127 
.0186 
.0158 
.0178 
.0200 
.0286 
.0298 
.0864 
.0454 
.0644 
.0066 
.0808 
.0992 
.1245 
.1640 
.22 

JiidL 

0.0019  » 

•  0004 

.0069 

.0091 

.0280 

.0712 

Fractured  along  line  of  riveting,  simultaneoas  fracture  in  all  sections. 
Appearance,  silky,  slight  lamination. 

Maximum  stress  on  Joint. 

Poonde  per  aqoAiv  inch. 

Tendon  on  gross  Mctlan  of  plftto 88,650 

Tension  on  net  seotion'of  plate 72,480 

Compression  on  bearing  sorfaoo  of  riTets 82,870 

Shearing  on  rivets HOfiO 

Elongation  of  rivet  holes,  ".32,  ''.31,  ".32,  ''.31,  ".30,  ".30. 
TSo  opening  at  edges  of  plate. 


TESTS   OP   IRON  .AND   STEEL. 
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No.  1325. 
{^'  steel  plate.) 


(II  iron  riveta;  y  drilled  holes;  ly  pitch.) 

AreM»  Square  inobi'ii. 

Gross  aeotlonal  area  of  plate 2.760 

Net  sectional  area  of  plate 1.470 

Bearing  sarfiice  of  rivets 1.280 

Shearing  area  of  riyets 7.216 


Applied  loads. 

In  gauged  length. 

Semarks. 

TotaL 

Per  square 
In^ 

Elongation. 

Set. 

PottiuU. 
2,766 
6,512 
8,208 
11,024 
13,780 
16,636 
19,292 
22,048 
24,804 
27,500 
80.810 
83,073 
85.828 
88,584 
41,340 
44.090 
46.852 
49.608 
62,304 
65,120 
67,870 
00,032 
03,888 
00,144 
08,900 
71,050 
74.412 
77.168 
79,924 
82.680 
85,436 
88,192 
90,948 
93,704 
96,460 
99,216 
101, 972 
104,728 
107,484 
108,680 

PotMidf. 

1.000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9.000 

10.000 

11.000 

12,000 

13,000 

14.000 

15,000 

16.000 

17.000 

18.000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25.000 

26,000 

27,000 

28,000 

29,000 

30.000 

31,000 

32,000 

33, 000 

84,000 

35.000 

36.000 

37,000 

38.000 

89,000 

89,430 

Inch, 

0. 

0. 

0. 

0. 

.0001 
.0002 
.0003 
.0005 
.0007 
.0018 
.0021 
.0028 
.0035 
.0043 
.0050 
.0068 
.0064 
.0071 
.0082 
.0092 
.0100 
.0100 
.0112 
.0118 
.0124 
.0135 
.0145 
.0162 
.0189 
.0219 
.0256 
.0305 
.0388 
.0470 
.0580 
.0715 
.0844 
.1095 
.1450 
.20 

Inch. 
0. 

Initialload. 

0. 

.0014 

y0042 

.0076 

.0100 

.0176 

.0513 

Edges  contract 

Scale  starts. 

Tensile  strength. 

SimultaDeous  fracture  along  line  of  riveting.    Appearance^  silky. 

Afaximum  stress  on  join  U  Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 39,430 

Tension  on  net  section  of  plate 73,980 

Compressionon  bearing  surface  of  rivets 84,610 

Shearing  on  rivets ,,,,,    16^010 

Elongation  of  rivet  holes,  '^31,  '^34,  ".33,  ".29,  ".30,  ".37, 
TSo  opening  at  edges  of  plate, 
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No.  1326. 
(i"  steel  plate.) 

Tl 


(1^1"  rivets;  J"  drilled  holes;  2"  pitch.) 

Areas,  Square  inclies. 

OroM  seetloDAl  ATM  of  pUte 2.892 

yet  Medonalftre*  of  plate 1.627 

Beiirinic  •nrfaen  of  ririBta 3.265 

Shearing  area  of  rlyeU —    7.216 


lo  ganged  length. 

BemarhA. 

• 

Total. 

Persqnare 
inch. 

Set 

Pound 
2.892 
^784 
8,676 
11,568 
14.460 
17.852 
20,244 
23.136 
26.028 
28,920 
81, 812 
84.704 
87,596 
40.488 
43.380 
46,272 
49.164 
52.056 
54.948 
57,840 
60,782 
03,624 
66.516 
69,408 
72.800 
75.192 
78.084 
80.976 
83.868 
86,760 
89.652 
92.544 
9.1,436 
98,328 
101.220 
104.112 
107.004 
1119.886 
112,788 
115,680 
116,650 

Poundt. 

1.000 

2,000 

8,000 

4,000 

6.000 

6,000 

7.000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14.000 

.      15^000 

16.0n0 

17.000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24.000 

25,000 

26,000 

27.000 

28,000 

29.000 

80,000 

81,000 

82.000 

83.000 

34.000 

85.000 

86.000 

87,0(K> 

88.000 

89.n00 

40.000 

40.340 

Inch. 

0. 

.0001 
.0001 
.0003 
.000.1 
.0004 
.0004 
.0005 
.0014 
.0024 
.0034 
.OOU 
.0040 
.04)57 
.0064 
.0072 
.0ft80 
.0^86 
.0A94 
.0101 
.0112 
.0116 
.0122 
.0129 
.0130 
.0159 
.0173 
.0200 
.0282 
.0270 
.0325 
.0896 
.0484 
.0.586 
.0721 
.0925 
.1130 
.1431 
.19 
.22 
.29 

Inch. 
0. 

Initlslload. 

• 
Soale  atarta  and  adgca  contraot. 

Tennile  etrenRth. 

.0001 

.0018 

.0048 

.0067 

.0089" 

.0206 

.0626 

Simaltaneoiis  fractare  along  line  of  riveting.    Appearance  silky. 

Maximum  atresa  on  join  t.  Poanda  per  aqnare  inch. 

Tenalon  on  groat  Motion  of  plate 40.840 

Teniiion  on  net  Motion  of  plate 71.700 

CompreMion  on  bearing  anrfMe  of  rivets 92.210 

Shearing  on  rivets „,,,    1&X70 

Elongation  of  rivet  holes,  ''.38,  ''.35,  ".3i,  ".33,  ".33,  ".33, 
Open  at  edges,  ".05  and  ".03. 
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No.  1327. 
d"  Steel  plate.) 


1^. 


<r^2r> 


{\%  rivets;  f'' drilled  holes ;  2'' pitch.) 

Areas.  Sqaare  inohea. 

Grosa  necUonal  area  of  plate 2.900 

19'et  actional  area  of  plate 1.688 

Bearing  snrface  of  rivets 1.271 

Sheaiingareaof  rivets 7.218 


Applied  loads.        !      In  ganged  leogth. 

Bemarki. 

Total. 

Per  sanare 
inch. 

EloDgation.        Set. 

2,909 
6,818 
8, 727 
11,636 
14,545 
17,464 
20.363 
23.272 
26, 181 
29,090 
81,999 
34,908 
87,  817 
40.726 
43.636 
46,544 
49,453 
62,  862 
55,  271 
58, 180 
61.  080 
63.098 
66,907 
69,816 
72,  725 
75,634 
78,543 
81.452 
84,361 
87,270 
90,179 
93.088 
95.997 
98,906 
101,815 
104.724 
107,  633 
110,642 
113, 461 
116.860 
119.269 
120,080 

PoundM. 

1,000 
2,000 

Inch. 

0. 

.0009 

Inch, 
0. 

Initial  load. 

• 

Edges  oontrMt  and  scale  starts: 
Tensile  strength. 

8,000               .0004 
4.000    ,          .0006 
6, 000              .  0008 
6, 000              .  0010 
7,000    .          .0015 

.0001 

8,000 
9.000 

.0018 

0091 

10,  000              .  0026 
11,000    .          .0032 
12,000    1          .0038 
13, 000              . 0(V15 

.0015 

14,000 
16.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27.000 
28,000 
29,000 
30,000 
31,000 
32.000 
33,000 
34,000 
85,000 
36.000 
87,000 
38,000 
39,000 
40,000 
41,000 
41,280 

.0050 
.0057 
.0062 

.{ma 

.0075 
.0080 
.0085 
.0094 
.0099 
.0105 
.    .0109 
.0117 
.0132 
.0140 
.0152 
.0165 
.0190 
.0220 
.0250 
.0315 
.0410 
.0520 
.0680 
.0846 
.1066 
.14 
.18 
.21 
.26 

.0035 

.0050 

.0070 

0127 

.0437 

Simultaneous  fracture  along  line.of  riveting.    Appearance  silky. 

Maximum  $treM  an  joint.  Pounds  per  sqnare  inch. 

Tension  on  gross  section  of  plate 41,280 

Tension  on  net  section  of  plate 73,810 

Compression  on  bearing  sorfa.e  of  rlvots 94,480 

Shearing  on  rivets 10^040 

Elongation  of  rivet  holes,  ''.35,  ''.32,  ".32,  ".33,  "32,  ".30. 
Open  at  edges,  ".02  and  ".00. 
S.  Ex.  36 53 
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No.  1328. 
(^'  Steel  plate.) 


^^•V     !>\ 


(If"  iron  rivets;  J'' drilled  holes;  2^"  pitxjh.) 

Areas,  SquAre  inche«. 

GroBB  sectional  ares  of  plAto a.075 

ITet  sectional  area  of  plate I.810 

Bearing  aurfaee  of  rivets l.?«5 

Shearing  area  of  rivets 7.216 


Applied  \mil^.       1      In  ganged  length. 

Bemarks. 

Total. 

P.^^.r.^£l,,^^„„. 

Set. 

Pounda. 
3,075 
6.150 
9,225 
12,300 
15, 375 
18,460 
21.525 
24, 600 
27,675 
30,750 
83,825 
86,900 
89,975 
43,050 
46,125 
49,200 
52, 275 . 
65,350 
58,425 
61,500 
64,  575 
67,650 
70,  725 
73,800 
76,875 
79,950 
83,025 
86.100 
89, 175 
92,250 
9%  325 
08,400 
101,475 
104,  550 
107,  625 
110, 700 
113,775 
116,850 
119,925 
123, 000 
126,075 
129,150 
130,  050 

Founda. 
1.000 
2,000 
8.000 
4,000 
5.000 
0,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,  000 
13,000 
14,000 
15. 000 
16,000 
17,000 
18, 000 
19.  000 
20,000 
21,000 
22.000 
23.000 
24,  000 
25,000 
26.  000 
27.000 
28,000 
29.000 
80,000 
31,000 
82. 000 
83,000 
34,  too 
85,000 
36,000 
87,000 
38,  000 
39,000 
40,000 
41,000 
42,000 
42,290 

Inch. 
0. 

.0001 
.0001 
.0002 
.0003 
.0012 
.0023 
.0028 
.0036 
.0041 
.0047 
.0056 
.0065 
.0072 
.0081 
.0089 
.0097 
.0101 
.0107 
.0112 
.0123 
.0181 
.0140 
.0148 
.0158 
.0174 
.0188 
.0203 
.0216 
.0241 
.0257 
.  0310 
.0370 
.0460 
.0582 
.0712 

.oa->6 

.1000 

.1200 

.16 

.21 

.24 

Inch, 
0. 

Initial  load. 

Edges  contract  and  scale  starts. 
Tensile  strength.    / 

.0002 

.0036 

.*... 

.0066 

.0085 

.0114 

.0178 

.0495 

Fractured  along  line  of  riveting  beginning  at  west  edge.    Appearance 

silky.  Maximum  Btress  on  joint.  Pounds  pw  aqnare  inch. 

Tension  on  gross  section  of  plate 41, 2*0 

Tension  on  net  section  of  plate Tl,850 

Compression  on  bearing  surface  of  rivets 102,810 

Shearing  on  rivets 18,020 

Elongation  of  rivet  holes,  ".41,  ".41,  ".40,  ".40,  ".40,  ".48. 
Open  at  edges,  ".06  and  ".15. 


TESTS   OF   IRON   AND   STEEL. 

No.  1329. 

(i"  Steel  plate.) 
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(jj''  iron  rivets;  J  drilled  holes;  2i>"  pitch.) 

Areas. 

Square  InchoB. 

OrosB  sectional  area  of  plate 8.088 

^et  seotiohal  ai'ea  of  plate 1.817 

Bearing  stufaoeof  rivets 1.271 

Shearing  area  of  rivets 7.216 


AppUed  loadg. 

In  ganged  length. 

BemarkB. 

To«1-     ^•^hT.'" 

Elongation. 

Set. 

Pounds. 
3,088 
6,176 
9,264 
12,352 
If. 440 
18,528 
21,  616 
24,704 
27,792 
30,880 
38.968 
37,050 
40,144 
43.  232 
46,320 
49.408 
62,496 
65,584 
68,672 
61, 760 
64.348 
67,936 
71,024 
74, 112 
77,200 
80.288 
83, 376 
86,464 
89, 552 
92.040 
96,728 
98,816 
101,904 
104,992 
108,080 
111,168 
114,256 

Pound*. 
1,000 
2,000 
8.000 
4.000 
6,000 
6,000 
7.000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
16,  000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,  000 
28,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,  000 
30,000 
31,000 
32,000 
33,000 
84,000 
85,000 
86,000 
87,000 

Inch. 

0. 

.0001 
.0002 
.0003 
.0004 
.0009 
.0016 
.0024 
.0084 
.0042 
.0052 
.0059 
.0064 
.0074 
.0079 
.0088 
.0096 
.0104 
.0108 
.0114 
.0128 
.0136 
.0141 
.0140 
.0159 
.0174 
.0184 
.0196 
.0210 
.0225 
.0265 
.0316 
.0406 
.0515 
.0675 
.0824 
.0986 

Ineh. 
0. 

Initial  load. 
• 

.0003 

.0086 

.0060 

.0084 

.0113 

.0161 

.0581 
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TESTB   OF   IBON  AND   STEEL. 


Applied  loads. 

In  ganged  lengths. 

Bemarks. 

i 

Total. 

"^InX"  E^^^-^W^"^-        ^^' 

Poundt. 

117,344 

120,432 

123.520 

126,608 

129,696 

182,000 

Poundt.          Inch. 
38.  000              .  1200 

Inch. 

! 

Scale  turta. 
Teiiftilo  strength. 

89, 000              .  14 
40,000             .17 
41,000              .21 
42,000    1          .25 
42, 750    1          -  32 

Fractured  along  line  of  riveting,  beginning  at  the  east  edge. 

Maximum  stress  on  joint. 

Pounds  per  square  inch. 

Tension  on  gross  seotion  of  plate 42,750 

Tension  on  net  section  of  plate 72.650 

Compression  on  bearing  flurfaco  of  rivets....  10.3,  860 

Shearing  on  riveta ,... 18i,290 

Elongation  of  rivet  holes,  ''.40,  ".40,  ".39,  ".43,  ".44,  ".50. 
Open  at  edges,  ".07  and  ".20. 


No.  1330. 
(i"  steel  plate.) 


21     ai 


<^r  3.'> 


(H"  iron  rivets;  J"  drilled  holes;  2J"  pitch.) 

Areas. 

Square  Incheic 

Gross  sectional  arM  of  plate 3.348 

Net  sectional  area  of  plate 2.046 

Bearing  surface  of  rivets 1. 3y2 

Shearing  area  of  rivets 7.216 


Applied  loads.            In  gauged  length. 

Bamarks. 

1                    1 
Total.    '^«^j^«^\°*'^  Elongation.        Set. 

Poundt. 
3,348 
6,696 
10.044 
18,392 
16,740 

Poundt. 
1,000 
2,000 
8,000 
4,000 
5,000 

1 
Inch.             Jneh. 
0.                   0. 
.0001      

Initial  load. 

.0002     

.      .0003      

.0004              .0003 

TESTS   OF   IBON   AND   STEEL. 
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Applied  loads. 

In  ganged  lengthB. 

Bemarkt. 

TotaL 

PerBquare 
incL 

Set 

Pottfub. 

20,088 

23,436 

26,784 

80,132 

33,480 

86,828 

40,176 

43,624 

46,872 

50,220 

53,568 

66,916 

60,264 

63,612 

66,960 

70,808 

78,656 

77,004 

80.852 

83,700 

87,0(8 

90,396 

93,744 

97,002 

100,440 

108,788 

107,136 

110,484 

113,832 

117,180 

120,528 

123,876 

127,224 

130,573 

133,920 

187,268 

moio 

143,964 
144,800 

Pmmdi, 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
16,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29.000 
80.000 
31,000 
32,000 
33,000 
84,000 
85,000 
86.000 
87.000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
43,100 

Ineh. 
.0006 
.0009 
.0018 
.0017 
.0020 
.0026 
.0084 
.0087 
.0044 
.0040 
.0056 
.0068 
.0071 
.0081 
.0090 
.0101 
.0106 
.0114 
.0121 
.0127 
.0141 
.0161 
.0161 
.0178 
.0108 
.0240 
.0274 
.0377 
.0430 
.0562 
.0810 
.1040 
.18 
.16 
.19 
.28 
.27 
.34 
.88 

Ineh. 

Edges  oontitMii 
TensUe  strength. 

.0014 

.0083 

.0061 

.0086 

.0189 

.0484 

Fractured  along  line  of  riveting,  beginning  at  the  east  edge ;  appear- 
ance silky. 

Maximum  itrew  on  Joint 

Ponnds  per  square  inch. 

Tension  on  gross  section  of  plate 48,100 

Tension* on  net  section  of  plate 70,580 

Compression  on  bearing  surface  of  rivets 110^880 

Shearing  on  rivets 20^000 

Elongation  of  rivet  holes,  ".52,  ".47,  ".U,  ".41,  ".44,  ".44. 
Open  at  edges,  ".12  and  ".07. 
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No.  1331. 
(i"  steel  plate.) 


(If"  iron  rivets;  i"  drilled  hole;  24"  pitch.) 


Area$,  Square  Inchca. 

G>rou  sectlonai  area  of  plate 3.821 

Net  sectioDal  area  of  plate 2.029 

Bearing  sarfaoe  of  riveta 1.291 

SheariDK  area  of  rirete 7.216 


Applied  loads. 

In  gauged  length. 

Total. 

Peraqnare 
inch. 

■■*■ 
Elongation. 

Bet. 

BemarkB. 

Poundt. 

8,321 

6.642 

9,963 

18.284 

16,605 

19.926 

28,247 

26,568 

29,889 

83.210 

36,531 

39,852 

43,173 

46.494 

49,  Slfi 

53.136 

56,457 

59.778 

63.099 

66.420 

•9.741 

73,0*2 

70,383 

70. 704 

83.025 

86,346 

89.667 

92,988 

96.809 

99,630 

102.951 

106,  ?72 

109. 593 

112,914 

116.235 

119,556 

122,877 

126. 198 

129. 519 

132.840 

136,161 

137,651 

Pound$. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

UOOO 

16,000 

17.000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28.000 

20,000 

80,600 

31,000 

32,000 

33.000 

34.000 

35,  000 

36.000 

37,000 

38.000 

89.000 

40.000 

41.000 

41,450 

Inch. 

0. 

.0001 
.0002 
.0003 
.0004 
.0009 
0017 
.0C23 
.0049 
.0050 
.0060 
.0070 
.0076 
.0084 
.0094 
.0104 
.0112 
.0120 
.0127 
.0134 
.0146 
.0154 
.0161 
.0171 
.0181 
.OUOO 
.0313 
.0227 
.0iM4 
.0267 
,0327 
.0403 
.0510 
.0650 
.0810 
.1040 
.1265 
.16 
.19 
.23 
.28 
.31 

Ineh. 
0. 

Initial  load. 

.OOOi 

.0043 

.... 

.0074 

.0100 

.0129 

■ 



.0197 

.i 

Edges  contract  and  scale  starts. 

.0712 

Tensile  strength.                                                       | 

Fractured  along  line  of  riveting,  beginning  at  the  east  edge.  Ap- 
pearance silky,  lamellar. 

Maximum  stress  on  Joint.  Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 41.460 

Tension  on  net  section  of  plate ,*I"S1® 

Compression  on  bearing  sarfaoe  of  rlvet». 106.620 

Shearing  on  rlTets 19.080 

Elongation  of  rivet  holes,  ".47,  ".43,  ".41,  "43,  ".41,  ".46. 
Open  at  edges  ".05  and  ".12. 
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No.  1333. 
(i''  steel  plate.) 


(\i"  iron  rivets;  J''  drilled  holes;  2|"  pitch.) 

Areas,  Sqnsra  inches. 

6ro98  sectional  area  of  plate » 1 8.534 

Net  sectional  area  of  plate ^ 2.282 

Bearing  snriace  of  riTete 1.302 

Shearing  areaof  riyets 7.216 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total 

Per  square 
indi. 

Elongation. 

Set. 

Pound*. 

8,534 

7,068 

10, 602 

14.136 

17,670 

21,20t 

24,738 

28,272 

81,806 

86.340 

88.874 

42.408 

45,942 

49.476 

63.010 

66.544 

60,078 

63,612 

67, 146 

70.680 

74,214 

77,748 

81,282 

84,816 

88,350 

91.884 

95.418 

98.952 

102.486 

106.020 

109.554 

113,088 

116,622 

120,156 

123.690 

127,224 

180,758 

184,292 

137,826 

141, 860 

144,894 

147,780 

Pounds. 

1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7.000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21.000 
22.000 
23,000 
24.000 
25.000 
26.000 
27.000 
28.000 
29,000 
80,000 
81.000 
82.000 
88,000 
34,000 
85,000 
86,000 
87,000 
88,000 
89.000 
40,000 
41,000 
41,820 

Inch, 

0. 

0. 

.0001 
•    .0002 
.0002 
.0003 
.0004 
.0006 
.0009 
.0018 
.0017 
.0022 
.0088 
.0039 
.0049 
.0062 
.0071 
.0077 
.0082 
.0091 
.0101 
.0109 
.0117 
.0129 
.0139 
.0162 
.0162 
.0177 
.0196 
.0223 
.0311 
.0460 
.0640 
.0700 
.0994 
.1220 
.14 
.17 
.20 
.26 
.80 
.87 

Inch. 
0. 

InitialloML 

Bdges  oontraet  and  scale  starts. 
Tensile  strength 

.0001 

.0011 

.0046 

.0076 

.0112 

.0177 

Fractured  along  line  of  riveting,  beginning  at  the  west  edge.    Appear- 
ance silky,  lamellar. 

MtUDimum  $(res8  an  joint.  Pounds  per  square  Inoh. 

Tension  on  gross  section  of  plate 41,820 

TeniiioD  on  net  section  of  plate 66,210 

Compressinn  on  bearing  surface  of  rivets 113,600 

Shearing  on  rivets 20,480 

Elongation  of  rivet  holes,  '^62,  ''.56,  ".52,  ".49,  ".50,  ".52. 
Open  at  edges  ".25  and  ".10. 
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No.  1333. 
(y'  Steel  plate.) 


<^.*  J." 


(}f"  rivet  holes;  J  drilled  holes;  2f''  pitch.) 


Areoi, 

Rqoftre  iBchec 

GroMseetlonalareaofplAto 3.634 

Net  seotton*!  area  of  plate 2.232 

Bearing  snrfaoe  of  riyeto 1.302 

Shearing  area  of  riveta 7.216 


Applied  loads. 

In  ganged  length. 

Bemarha. 

TotaL 

PerMoare 
Inch. 

Set. 

Pownd*. 
8.584 
7,068 
10,602 
14. 186 
17,670 
21,204 
24,788 
28,272 
81,806 
85,840 
88,874 
42,408 
45, 942 
49,476 
53,010 
56,544 
60,078 
63,612 
67, 146 
70,680 
74,214 
77,748 
81,282 
84,816 
88,350 
91,884 
95,418 
98.952 
102,486 
106,020 
109,554 
113,088 
116,622 
120, 156 
123,690 
127,224 
130,758 
184.292 

Pound*. 
1,000 
2,000 
8.000 
4,000 
5,000 
6^000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29.000 
80.000 
31,000 
32^000 
88.000 
84,000 
85,000 
86,000 
87,000 
88,000 

0. 

0. 

.0001 
.0002 
.0002 
.0003 
.0004 
.0005 
.0006 
.0010 
.0018 
.0023 
.0038 
.0042 
.0051 
.0060 
.0070 
.0075 
.0085 
.0005 
.0105 
.0111 
.0120 
.0138 
.0145 
.0165 
.0177 
.0190 
.0210 
.0238 
.0290 
.0350 
.0450 
.0590 
.0778 
.1030 
.1220 
.15 

IneK. 
0. 

Initialload. 

Xdgea  oontiMt  and  aoale  starts. 

.0001 

.0002 

.0045 

.0080 

.0122 

. 

.0200 

.0710 
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1       Applied  loada.             In  gauged  lenfiith. 

Total.      ^^\^^  Elongatioh.        Set. 

BemarkB. 

;  PoundM. 
137  tf20 

Pounds,          Inch.             Inch. 
30  000              .18         

Ttosile  BtrenjTtb. 

141360 

40,1)00              .21        1 

144  894 

41.000    1          .29        , 

148, 428 

42,000    1          .33          

151  120 

42,760    1          .42          

Fractured  along  line  of  riveting,  beginnlDg  at  the  east  edge,    Ap- 
X)earance  silky,  slightly  lamellar. 


Maximum  stress  on  joint. 

Pounds  per  Bqnare  inch. 

^ 42,760 

Tenaion  on  net  section  of  plate 67,710 

Compression  on  bearing  surface  of  rivets 116,070 

Shearing  on  riyets • »  20,940 


Tension  on  gross  section  of  plate. . 
'  plate  . 


Elongation  of  rivet  holes,  ".53  ''.56  ".52  ".52  ".56  ".61. 
Open  at  edges,  ".15  and  ".22. 

No.- 1334. 

(J"  steel  plate.) 


in 


X  2.xs:> 


(}J"  iron  rivets;  |"  drilled  holes;  2J"  pitch.) 

Areas, 

Square  inches. 

Gross  sectional  area  of  plate 8.645 

Ketsectional  areaof  plate * 2.869 

Bearing  snrftoe  of  riyets 1.276 

Shearing  area  of  rivets • , • 7.216 


AppUed  loads. 

In  gauged  length. 

Bemarka 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
8,645 
7,290 

Pounds. 
1,000 

9  000 

Inch. 

0. 
.0003 
.0005 
.0009 

Inch. 
0. 

Initial  load.      * 

1     10,035              3,000 

'     14  580              4.000 

1 
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Applied  loads.       |      In  gnAged  length. 

Bamarlu. 

Total. 

Peraqoare 
inch. 

Elongation. 

Set. 

Pounds. 
18.225 
21,870. 
25,515 
29,160 
82,805 
86,450 
40,096 
43,740 
47,385 
51,030 
54,675 
58,320 
61.965 
«5,610 
69,255 
72.900 
76.545 
80,100 
88,835 
87,480 
91,125 
94,770 
98,4]5 
102,060 
105,705 
109,850 
112.995 
116,640 
120,285 
123,330 
127,575 
01,220 
134,865 
138,510 
142,156 
145.800 
149,445 
153,090 
156,735 
160,380 
162,750 

Pounds. 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
18,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
20,000 
80,000 
81,000 
82.000 
•      83,000 
84,000 
35,000 
86,000 
87.000 
88,000 
89.000 
40,000 
41,000 
43,000 
43,000 
44,000 
44,630 

Inch, 
.0014 
.0020 
.0028 
.0035 
.0042 
.0050 
.0059 
.0066 
.0078 
.0079 
.0067 
.0095 
.0102 
.0108 
.0116 
.0125 
.0139 
.0147 
.0157 
.0170 
.0183 
.0204 
.0219 
.0239 
.0258 
.0293 
.0378 
.0500 
.0615 
.0775 
.0950 
.11 
.14 
.17 
.19 
.21 
.24 
.27 
.34 
.88 
.46 

Inch, 
.007 

• 

Edges  oontiMt 
Scale  atarta. 

Tensile  atrength. 

.0031 

.0058 

.0080 

.0124 

.0212 

Fractured  aloDg  line  of  riveting,  beginning  at  the  west  edge.    Ap- 
pearance silky. 

JUaximum  stresi  on  Joint 

Pounds  per  square  ineh. 

Tension  on  gross  section  of  plate 44,650 

Tension  on  net  section  of  plate 68,700 

Compression  on  bearing  surface  of  rivets 127,560 

Shearing  on  riTCts » 2a»650 

Elongation  of  rivet  holes,  ".60,  ".54,  "^2,  ".52,  ".55,  ".61. 
Open  at  edges,  ".15  and  ".20. 
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No.  1335. 

(i''  Steel  plate.) 
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I 


!5 


J. 
I 


0 
0 


<2'>^  > 


1 

lo^"^               1 

V 

' 

(jf"  iron  rivets;  y  drilled  holes;  2^  pitch.) 

Artas, 

Square  incliM. 

OrosBsectioniU  area  of  plate.... 8.675 

Net  sectional  area  of  plate 2.S89 

Bearing  sarfaoe  of  rivets 1.286 

Shearing  aieaof  rivets • 7.216 


AppUed  loads. 

In  ganged  lengtli. 

BemarlKB. 

Total. 

Per  sqaare 
inoh. 

Elongation. 

Set. 

FoundM. 

8,675 

7,350 

11,025 

14,700 

18, 375 

22.050 

25.725 

29,400 

83.  075 

36,750 

40, 425 

44, 100 

47.775 

61,450 

65,125 

68,800 

62.475 

66.150 

69,825 

73,500 

77, 175 

80,850 

84,525 

88,200 

91,875 

93.650 

99,225 

102,900 

106,  575 

110,250 

113.925 

117. 60O 

121,275 

124.950 

128.625 

132,  300 

135.  975 

139.650 

FouTid: 

1.000 

2,000 

8.000 

4.000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,  000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28.000 

29,000 

80,000 

81.000 

82,000 

83,000 

84,000 

86,000 

86,000 

87,000 

88,000 

Jjush. 

0. 

.0001. 
.0002 
.0006 
.0015 
.0027 
.0037 
.0047 
-0057 
-0067 
.0073 
.0082 
.0092 
.0102 
.0112 
.0123 
.0132 
.0143 
.0152 
.0162 
.0174 
.0183 
.0193 
.0202 
.0217 
.0231 
.0260 
.0288 
.0324 
.0389 
.0515 
.0644 
.0820 
.0995 
.1230 
.14 
.18 
.20 

Inch. 
0. 

Initial  load. 

Bemained  under  load  fifteen  minutes. 
Edges  contract 

.0012 

.0052 

.0086 

.0119 

.0157 

.0812 
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AppUed  loads. 

In  ganged  length. 

Total. 

Por  Bqaare 
inch. 

Elongation.        Set 

Pounds. 
143, 825 
147.000 
150.675 
154.  35(1 
158. 025 
158,220 

Pounds. 
89.009 
40.000 
41.000 
42,000 
43,000 
43,050 

Inch. 
.22 
.25 

Inch. 

Tensile  strength. 

.30 
.36 
.44 
.47 

Fractured  along  line  of  riveting,  beginning  at  the  west  ed^e.    Ap- 
pearance silky. 

Maximum  stress  on  joint. 

Pounds  per  sqaare  inch. 

Tension  on  gross  section  of  plate 43,050 

Tension  on  net  section  of  plate 66,230 

Compression  on  bearing  surfkoeof  rivets 123,030 

Shearing  on  rivets 21,930 

Elongation  of  rivet  holes,  ''.57,  ".56,  ".56,  ".57,  ".56,  ".61. 
Open  at  edges,  ".12  and  ".10. 

No.  1336. 

(i"  steel  plate.) 


to  ts  ^ 


a« 


0' 

0 


<3   ^3.  > 


(Jf"  iron  rivets;  ^"  drilled  holes ;  2f"  pitch.) 

Areas, 

Square  incfaos. 

Gross  sectional  area  of  plate 8.125 

Net  sectional  area  of  plate ',  2.0^ 

Bearing  surface  of  rivets 11.*"^!]  1.041 

Shearing  area  of  rivets I J.  (1.013 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

"^^inX"  =l-K»tlo°- 

Set 

Pounds. 
3,125 
6,250 
9,875 
12,500 
15,625 
18,750 
21,875 

Pounds, 
1,000 
2.000 
8,000 
4,000 
6.000 
6,0  JO 
7.000 

0. 

.0001 
.0001 
.0002 
.0008 
.0003 
.0004 

Inch. 
0. 

Initial  load. 

.0002 

1 

TESTS   OF   IHON  JiJSD   STEEL. 
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In  ganged  length. 

^ 

Total 

^•yr" 

Elongation. 

Set 

Ptoimdf. 
25.000 
28,125 
81,250 
84.875 
87,600 
40.825 
43,750 
48,875 
60,000 
63,126 
88,250 
68,876 
82,500 
86.825 
88,750 
71.875 
76.000 
78,125 
81,250 
84.875 
87.500 
90,826 
93,750 
96,875 
100,000 
103,125 
108,250 
109,375 
112,600 
115,625 
118,750 
121,875 
126^000 
128,125 
128,100 

Pmmdg. 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
18,000 
17,000 
18.008 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
28,000 
2T,000 
28,000 
29,000 
80,000 
81,000 
82,000 
83.000 
34,000 
85,000 
88,000 
87,000 
88,000 
89,000 
40.000 
41,000 
41,810 

InA. 
.0006 
.0006 
.0009 
.0017 
.0024 
.0090 
.0039 
.0049 
.0064 
.0070 
.0088 
.0088 
.0097 
.0108 
.0118 
.0123 
.0143 
.0169 
.0182 
.0198 
.0232 
.0250 
.0306 
.0482 
.0878 
.0978 
.1208 
.14 
.17 
.22 
.28 
.81 
.88 
.46 
.62 

IndL 

Scalettarti. 
Edges  oontraot. 

TenaUestrangth. 

:«608" 

.0046 

.0068 

.0188 

.0278 

Fractared  along  line  of  riveting,  beginning  at  the  east  edge.    Ap- 
pearance silky,  lamellar. 

Maximum  stress  an  Joint, 

Poonda  per  aqnaie  Inch. 

tension  on  groaa  aeotion  of  plate 41,810 

Tension  on  net  aeotlon  of  plate •• 81,980 

K^mpreaaion  on  bearing  anrfsoe  of  liveta •..••.••... 124,020 

Shearing  on  ilyeta 21,470 

Elongation  of  rivet  holes,  ".76,  '^71,  ".66,  ".64,  ".66. 
Open  at  edges,  ".07  and  ".16. 


846 


TESTS   OF   IRON   AND   STEEL. 

Fo.  1337. 

(i"  steel  plate.) 


(^3//  irQu  rivets;  J"  drilled  holes;  2|"  pitch.) 

Areai, 

Square  inches. 

Orosa  sectional  area  of  plate 3. 30<^ 

Net  seotiona]  area  of  plate 2.2n6 

Bearing  surface  of  rivftte 1.10^ 

Shearing  aroa  of  rivets ' .^ 6.01$ 


AppUed  loads. 

In  ganged  length. 

Total. 

Per  square 
incn. 

Elongation.'       g^^ 

Pounds. 
8,309 
6,618 
9,927 
13,236 
16,545 
19,854 
23,163 
26,472 
29,781 
33.090 
36,399 
89, 708 
43, 017 
46,  326 
49,  635 
52.944 
56,253 
59,562 
62,871 
66, 160 
69,489 
72.798 
76,107 
79,  416 
82,725 
86.034 
89.  343 
92.  652 
05,  061 
09,270 
102,  570 
105.  8B8 
100, 107 
112,506 
115,815 
110,124 
122,433 
125,742 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8.000 
0,000 
10,000 
11,000 
12,000 
13,  000 
14, 000 
15,000 
16,000 
17,  OUO 
IH.OOO 
19,000 

20,  000 

21,  000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30,000 
81,000 
32.  000 
83,000 
34,000 
85.000 
36,  000 
37,000 
38,000 

Inch. 
0. 

.0001 
.0002 
.0003 
.0004 
.0005 
.0007 
.0010 
.0613 
.0020 
.0026 
.0084 
.0040 
.0049 
.0061 
.0075 
.0083 
.0092 
.0099 
.0107 
.0121 
.0130 
.0140 
.  0155 
.0167 
.0190 
.  0205 
.0224 
.0260 
.0323 
.0482 
.0678 
.0915 
.1110 
.14 
.18 
.20 
.25 

Inch. 
0. 

1 
InltUUoad.                                                          ; 

i 

1 

1 

.0002 

1 

1 

1 

.0015 

1 

I 

1 

1 

.0045 

i 

."OOTO 

.0127 

Edges  oontraot                                                    i 

! 

.0269 

Scale  starts. 

TESTS   OP   lEON  AND   STEEL. 


847 


Applied  loacls.              Iii  gauged  length. 

RemarkB. 

Total.    ^"^l^^^'^oixg^Uon. 

1         *    i 

Set. 

Poundt. 
129,  051 
132,360 
135,664 
138,  200 
138,968 

PoWMlt. 

39,000 
40,000 
41,000 
41. 760 
42,000 

Inch. 
.20 
.37 
.41 
.49 
.52 

Inch. 

Tezulle  Btrengih. 

...... ^..... 

Fractared  along  line  of  riveting,  beginning  at  the  west  edge.    Ap- 
pearance silky. 

Maximum  atreaa  on  joint, 

PonndB  per  square  inch. . 

Tension  on  groBB  section  of  plate 42,000 

Tension  on  net  Beotion  of  plate 62,990 

Compression  on  bearing  sorface  of  rtyete 125,990 

Shearing  on  rivets 2S,  110 

Elongation  of  rivet  holes,  ".71,  ".70,  ".65,  '^.65,  ".58, 
Open  at  edges,  ".12  and  ".27, 


^o.  1338. 
(J"  steel  plate.) 


pq 


^J? 


a 


<  ^'  X  a'> 


(ff"  iron  rivets;  1"  drilled  holes;  2"  pitch.) 

Square  inches. 

Gross  sectional  area  of  plate .- 2.856 

Net  sectional  area  of  plate 1.428 

Bearing  sm-face  of  rivets 1.428 

Shearing  area  of  rivets 9.425 


Applied  loads. 

1 
In  gauged  length. 

Remarks. 

TotaL 

'''1bT"'|=I«'»8*«»"- 

Set. 

Poundt. 
2.856 
6  712 

Poundtt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 

Inch, 
0. 

.0001 
.0002 
.0003 
.0005 
.0011 

Inch. 
0. 

Initialload 

8,568 
11, 424 

14,280 
17, 136 

.0003 

848 


TESTS   OP   IRON   AND   STEEL. 


Applied  loadB. 

In  gauged  length. 

Bemarks. 

Total 

Per  sqaare 
inch. 

Elongation. 

Set 

Pounds. 
10.092 
22,848 
25,704 
28,560 
81,416 
84,272 
87,128 
89,984 
42,840 
45.696 
48,552 
51,408 
64,264 
67, 120 
59,976 
62,832 
65,688 
68.644 
71.400 
74,256 
77, 112 
79,968 
82,824 
85.680 
88.536 
91,392 
04, 248 
97,104 
99.960 
102,816 
105,672 
108,628 
111,384 
114,240 
116.000 

Poundt. 
7,000 
8.000 
9,000 
10.000 
11,000 
12, 000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
10,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26, 000 
27,000 
28, 000 
20,000 
8(J,000 
81,000 
82,000 
83,000 
34,000 
85.000 
36,000 
87,000 
88.000 
80,000 
40,000 
40,620 

Inch. 
.0015 
.0021 
.0026 
.0032 
.0080 
.0047 
.0056 
.0063 
.0070 
.0080 
.0085 
.0003 
.0000 
.0104 
.0114 
.0110 
.0125 
.0135 
.0142 
.0155 
.0166 
.0176 
.0187 
.0200 
.0243 
.  0276 
.0314 
.0380 
.0440 
.0605 
.0735 
.088 
.105 
.15 
.20 

Ineh. 

Edges  contract  and  soalea  steri 
Tensile  atrength. 

.0018 

.0048 

.0066 

.0000 

.0144 

.0852 

Fractured  along  line  of  riveting,  beginning  M  the  east  edge.    Appear- 
ance silky. 

Maximum  stress  on  joint. 

Ponnda  per  aqnmre  Inch. 

Tension  on  gross  section  of  plate 40,020 

Tension  on  net  section  of  plate 81,230 

Compression  on  bearing  surface  of  riyets 81.230 

Shearing  on  rivets 12^810 

Elongation  of  rivet  holes,  ''.28,  ''.27,  ".26,  ".28,  ".31,  ".33. 
Open  at  edges,  ".07  and  ".17. 


J^Yaci 

ured  areas. 

Square 

inch. 

.40x' 

.17  =  .0680 

.89X 

.14  =  .1246 

.88X 

.13  =  .1144 

.87X 

.13  =  .1131 

.88X 

.14  =  .1232 

.80X 

.13  =  .1167 

.88X 

.18  =  . 0684 

.7274 ;  contraction,  40.1  pcrcsnl 
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No.  1339. 
(i''  steel  plate.) 


<  a'x  ar> 


(^f  iron  rivets ;  V  drilled  holes ;  2''  pitch.) 

Area$,  Sqaare  inches. 

Groe«  Beotlonal  area  of  plate 2.976 

Net  sectional  area  of  plate 1.48H 

Bearing  surface  of  rivets 1.488 

Shearing  area  of  rivers   ., 0.425 


Applied  loads. 


Total. 


Poundi. 
2,976 
5.952 
8,928 
11,904 
14,880 
17,850 
20,882 
23,808 
28,784 
29,760 
82,736 
85, 712 
88,688 
41,664 
44.640 
47. 616 
5^592 
53,568 
56,544 
59,  520 
62, 40(i 
65,472 
68,448 
71,424 
74,400 
77, 376 
80,352 
83,328 
86,301 
80,  280 
92, '250 
05,  23J 
08,208 
lot,  184 
104,  ICO 
107, 136 
108,000 


'  Per  sqaare 
j       inch. 


Poundt. 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 

19,  000 

20,  OuO 
21.000 

22,  OUO 

23,  000 
24,000 
25,000 
20.  OOU 
27,000 
28,  000 
1'9,  000 

no.  ood 

81.000 
32, 0(»0 
33.000 
84,000 
35,000 
36,000 
86,290 


In  ganffcd  length. 

1 

Elongation. 

Set. 

Tneh. 
0. 

Inch, 

1 

'  Initial 

Bemarks. 


.0001 

.0002 

.0003 

.0004 

.0007 

.0020 

.0033 

.0047 

.0060 

.0063 

.0073 

.0083 

.0092 

.0100 

.0104 

.0114 

.0122 

.0130 

.0140 

.0100 

.0165 

.0180 

.0194 

.  0216 

.0246 

.0271 

.0312 

.0360 

.0455 

.0587 

.0714 

.0860 

.1060 

.13 

.19 


.0003 


.0053 


.0080 


.0003 


.0110 


.0168 


.0302  I  Edges  contract. 


•I 


I 


Tensile  strength. 


Simaitaneoas  fracture  along  line  of  riveting.    AppearaDce  silky. 

Maximum  stress  on  joint  Ponnds  per  square  Inch, 

Tension  on  gross  section  of  plate 86,290 

Tension  on  net  section  of  pi at« ,.    72,580 

Compression  on  beariog  snrfiide  of  rivets 72.  58Q 

Shearing  on  rivets ,,    11,460 

Elongation  of  rivet  holes,  ".31,  ".31,  ".33,  ".33,  ".33,  ".33. 
Width  of  rivet  holes,  1".10, 1".13,  X".l3, 1".14,  X".l5, 1",X0. 
Open  at  edges,  ".03  and  ".05. 
S.  Ex.  36 54 
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TESTS   OF   IRON  AND   STEEL. 

No.  1340. 

(J"  Steel  plate.) 


Q 

, 

51 

|o 

^•^ 

Cij 

>< 

V, 

« 

"  <  rx  r>  ^ 

("li"  iron  rivets ;  1"  drilled  holes  ;  2^''  pitch.) 


Sq«are  inches. 

Gtom  sectional  area  of  plate 3.060 

Net  sectional  area  of  plate 1.820 

BeariDfT  surface  of  riveta 1.440 

Shearing  area  of  rivets 9.42a 


Applied  loads.       1      In  ganged  length. 

Totol. 

Per  square 
inch. 

Elongation. 

Set 
Inch. 

Semarks. 

Poundt. 
118,300 

« 

Pound: 
38,600 

« 

Inch, 

Tensile  strength. 

Simaltaneous  fractare  along  line  of  riveting.    Appearance  silky. 

Maximum  8tre89  on  joint,  * 

Poonds  per  square  inch. 

Tension  on  gross  section  of  plate 38,6€0 

Tension  on  net  section  of  plate 73.0Jfl 

Compression  on  bearing  surface  of  rivets 82,  \5o 

Shearing  on  rivets 12,550 

Elongation  of  rivet  holes,  ''.34,  '^34,  ''.35,  ".37,  ".36,  ".38. 
Open  at  edges,  ".05  and  ".07. 
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No.  1341. 
{i"  steel  plate.) 


23 


(II"  iron  rivets ;  V  drilled  holes ;  2J''  pitch.) 

AreoB. 

Square  inohea. 

GroBA  seotionAl  area  of  plate 8.088 

Tiet  Beotioiial  area  of  plate 1.936 

Bt'ariniE  sarfaoe  of  riveta 1.452 

SheariDg  area  of  rivets *, 0.425 


Applied  loads. 

In  ganged  length. 

Total 

Powndt. 
117.844 

Per  square 
inck. 

Elongation. 

Set. 

Pounda. 
88.000 

Inch. 

Inch. 

Tensile  strength. 

Simaltaneous  fracture  along  line  of  riveting.    Appearance  silky. 

Maximum  stress  on  joint. 

Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 38,000 

Tension  on  net  section  of  plate 71,780 

<  Compression  on  bearing  surface  of  rivets 80,820 

Shearing  on  rivets 12,450 

Elongation  of  rivet  holes,  ".38,  ".39,  ".38,  ".38,  ".37,  ".34. 
Open  at  edges,  ".02  each. 
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TESTS   OP   IRON   AND    STEEL. 


1^0.  1342. 
d''  Steel  plate.) 


^    ^ 


.s 


<  ^."k  ay 


(II"  iron  rivets ;  1"  drilled  holes ;  2J"  pitch.) 

AreCbS,  Square  inches. 

Orooeseotional  area  of  plate S.378 

Net  sectional  area  of  plate .' 1.878 

Bearing  surface  of  rivets 1.500 

Shearing;  area  of  rivets 9.425 


Appliedloads.        1      In  ptaged  lenj^th. 

j    Total 

Per  square 
inoli. 

Elongation. 

Set. 

Remarks. 

Pounds. 
3.378 
6,756 
10, 134 
13. 512 
16,890 
20.268 
23.646 

Pounds. 

1,  000 

2,000 

3.000 

4,000 

6.000 

6.000 

7,000 

8,000 

9.000 

10,  000 

11,000 

12. 000 

13.  000 

14.  000 
15.000 

16.  000 

17,  COO 

18,  000 

19.  000 

20.  000 

21,  000 
22. 01J0 
23.  000 
24,000 
26,000 
26,  000 
27,000 
2H,  000 
29,000 
80.000 
81,000 
32.000 
83,000 
34,000 
35,  000 
86,000 
87,000 
87,  800 

Inch. 
0. 

.0001 
.0007 
.0010 
.0011 
.0014 
.0019 
.0026 
.0032 
.0039 
.0047 
.0060 
.0074 
.0086 
.0094 
.0101 
.0107 
.0113 
.0120 
.0127 
.01. JO 
.0135 
.0153 
.0172 
.0195 
.0232 
.0265 
.0300 
.0360 
.0466 
.0610 
.0730 
.0875 
.1070 
.      .12 
.16 
.21 
.28 

Inch. 
0. 

Initial  load. 

Rested  ander  initial  load  fifteen  hours. 

Edges  contract 
Tensile  strength. 

.0009 

27,024 

80.402 

88,780 

37, 158 

40.536 

43.914 

47,292 

60,670 

64.048 

57.426 

60.  804 

64.  182 

67,  560 

70.  938 

74,  316  . 

77,691 

81,072 

84,450 

87,  828 

91.206 

94.584 

97,962 

101.840 

104.718 

108.096 

111.474 

114,852 

118,230 

121. 608 

124,086 

127, 700 

.0032 

.0076 

.0098 

.0149 

.0395 

Siinultaneoas  fractare  along  line  of  riveting.     Appearance  silky, 
slight  lamination. 

Maximum  stress  on  joint.  Pounds  per  square  Inch. 

Tension  on  gross  section  of  plate 87,800 

Tension  on  net  Hectioa  of  plate  68,00> 

Compression  on  bearing  surface  of  rivets .'.  85. 139 

Shearing  on  rivets 18,59) 

Elongation  of  rivet  holes,  ".38,  ''.38,  ''.38,  ".39,  ".38,  "38. 
Open  at  edges,  ".03  and  ".Ol. 
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STo.  1343. 
ii"  steel  plate.) 


(If"  iron  rivets ;  1"  drilled  holes ;  2^"  pitch.) 


Areas.  Square  inches.  * 

6ro88  Hectional  areft  of  plate 8.375 

Net  sectional  area  of  plute 1.875 

Beurin^  sarface  of  rivets 1.500 

Shearing  area  ufrirets     9.425 


Applied  loads. 


In  ganged  len5rth. 


TotaL    ^•'■^°»"  Elongation.        Set. 


Bemarks. 


Pounds. 
3,  375 
6,750 
10, 125 
13,500 
1«.  875 
20,250 
23, 025 
27,  000 
30,  375 
33,  750 
87,125 
40,500 
43,875 
47,  250 
60,625 
54,000 
57,  375 
60,  750 
04, 125 
67,  500 
70,875 
74,  250 
77.625 
81,000 
84, 375 
87.750 
91, 125 
94.500 
97,875 
101,250 
104,625 
]C8,000 
111,375 
114,750 
118, 125 
121, 600 
124.  P75 
12«,230 
131.  625 


inch. 

Poundt. 

1,000 

2,000 

8.000 

4,  0<»0 

5,000 

6,000 

7,000 

8,0UO 

9,000 

10,000 

11,000 

12.000 

13,  000 

14,000 

15,000 

16.000 

17,000 

18.000 

19.000 

20,000 

21.000 

22, 000 

23,000 

24,000 

25,  000 

26,000 

27,000 

28,000 

29.000 

30.000 

81,000 

82.000 

33.000 

34.000 

35,000 

36.000 

87.000 

88,000 

89,000 


Inch. 

0. 

0. 

.0001 
.0002 
.0003 
.0004 
.0005 
.0008 
.0012 
.0018 
.0029 
.0038 
.0047 
.0053 
.0062 
.0076 
.0086 
.0004 
.0104 
.0113 
.0128 
.0136 
.0143 
.0151 
.0163 
.0185 
.  O20O 
.  0252 
.  0302 
.0376 
.0476 
.0572 
.0683 
.0807 
.0980 
.1170 
.14 
.18 
.30 


IncJi, 
0. 


.0001 


.0016 


.0046 


.0083 


.0302 


Initial  load. 


Edges  contraet. 


Tensile  streogtb. 


Fractured  along  line  of  riveting,  beginning  at  the  east  edge.    Appear- 
ance silky,  slight  lamination. 


Maximum  stress  on  joint. 


Ponnds  i>er  square  inclL 


Tension  on  gross  section  of  plate .". 39,000 

Tension  on  net  section  of  plate 70,200 

Compression  on  bearing  surface  of  rivets  87,7.^0 

Shearing  on  rivets 18.970 

Elongation  of  rivet  holes,  ".42,  ''.42,  ''.40,  ".38,  ".37,  ".39. 
Open  at  edges,  ".04. 
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No.  1337. 
(i"  steel  plate.) 


'^1 


(fl"  iron  rivets;  J''  drilled  holes;  2|'' pitch.) 

Areai. 

Square  ioehes. 

GroBS  sectionAl  area  of  plato 3.30ft 

Netsectioaal  area  of  plate 2.2JMJ 

Bearing  surface  of  rivets ^ 1.  lo;* 

Shearing  area  of  rivets * 6.015 


Applied  loads. 

In  ganged  length. 

Total. 

Per  sqaare 
inon. 

Elongation.        g^^ 

Bemarks. 

1 

Pounds. 

8,309 

6,618 

9,927 

13,236 

16,545 

19,854 

23,163 

26, 472 

29,781 

83,090 

86,399 

89.708 

43,  017 

46,326 

49,635 

52.944 

56.253 

59.562 

62,871 

66,180 

69,489 

72,798 

76, 107 

79, 416 

82,725 

86.  034 

89.  343 

92.  652 

95,  961 

99.270 

102.  579 

105,  888 

109, 197 

112,506 

115.815 

119,124 

122,  433 

125^742 

Pounds. 

1.000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,  OUO 

IH.  000 

19,  000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,  000 

83,000 

84,000 

85.000 

36,000 

37,000 

38,000 

Inch. 
0. 

.0001 
.0002 
.0003 
.0004 
.0005 
.0007 
.0010 
.0613 
.0020 
.0028 
.0084 
.0040 
.0049 
.0061 
.0075 
.0083 
.0092 
.0099 
.0107 
.0121 
.0130 
.0140 
.  0155 
.0167 
.0190 
.  0205 
.0224 
.0280 
.  0323 
.0482 
.0678 
.0915 
.1110 
.14 
.18 
.20 
.25 

Inch. 
0. 

InitialUMd. 

1 

1 

.  0002 

1 

1 

1 

1 

.0015 

1 

.0045 

1 

.'6679 

.0127 

1 
Edges  oontraot. 

.0269 

( 

Scale  starts. 

TESTS   OP  lEON  AND   STEEL. 
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Applied  loads.              Iii  ganged  length. 

Remarks. 

Total.     ^«a"' 

Elongfttion. 

Set. 

Poundt. 
129,  051 
132, 360 
135,664 
138  200 

Pott»*d#. 
39,000 
40,000 
41,000 
i.1  7Rn 

Inch, 
29 
.37 
.41 
.49 
.52 

Inch, 

Tensile  strength. 

...... ^---.. 

138, 968             42. 000 

Fractured  along  line  of  riveting,  beginning  at  the  west  edge.    Ap- 
pearance silky. 

Maximum  stress  on  joint, 

Poiuds  per  square  inch.  • 

Tension  on  gross  section  of  plate 42,000 

Tension  on  net  section  of  plate 62.990 

Compression  on  bearing  sorfaoe  of  riyets 125,990 

Shearing  on  rivets 28,110 

Elongation  of  rivet  holes,  ".71,  ".70,  ".60,  ".65,  ".58. 
Open  at  edges,  ".12  and  ".27. 


ISo.  1338. 
(J"  steel  plate.) 


pq 


<  2'.''x  2f> 


(II"  iron  rivets;  1"  drilled  holes;  2"  pitch.) 


J  ruts. 

Square  inches. 

Gross  sectional  area  of  plate - 2. 806 

Net  sectional  area  of  plate 1.428 

Bearing  sni-faoe  of  rivets 1.428 

Shearing  area  of  rivets 9.425 


Applied  loads. 

In  ganged  length. 

Kemarks. 

TotaL 

^"nX" ''••"•B.tlon. 

Set. 

1  Poundt, 
1      2.856 
1      5,712 
8,568 
11,424 
14,280 
17,136 

PoundM, 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 

Inch. 
0. 

.0001 
.0002 
.0003 
.0005 
.0011 

Inch, 
0. 

Initial  load 

.0003 
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Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Per  sqaare 

Elongation. 

Set. 

I 

Poundt. 
1  130,240 

Poundt. 
37,000 
88,000 
80,000 
40,000 
40,450 

Inch. 
.13 
.18 
.20 
.25 
.33 

Inch. 

Tenaile  strength. 

'  133,  700 

!  137,260 

1  140,800 

142,380 

Simaltaneous  fracture  along  line  of  riveting.    Appearance  silky, 
lamellar. 


Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate 

Tension  on  net  section  of  plate 

Compression  on  bearing  sarface  of  rivets. 
Shearing  on  rivets 


Pounds  per  sqoare  inch. 

40.450 

69.860 

96.070 

ISillO 


Elongation  of  rivet  holes,  ".42,  ''.41,  ''.42,  ".42,  ".48,  ".48. 
Edges  open  ".07  each. 


No.  1346. 
(i'^  steel  plate.) 


fjq  X  X 


(^1"  iron  rivets;  1"  drilled  holes;  2 J  pitch.) 

Are<h8. 

Square  Inchea. 

Gross  sectional  area  of  plate 3.765 

Net  sectional  area  of  plate 2.250 

Bearing  surface  of  rivets 1.506 

Shearing  area  of  rivets 9.425 


Applied  loads. 

In  gauged  length. 

Semarks. 

Total 

Per  square 
Inch. 

Elongation. 

Set 

Poundt. 
8,766 
7,580 
11,295 
15,060 
18.825 

PcundM. 
1,000 
2,000 
8,000 
4,000 
^000 

Inch. 

0. 

.0001 
.0003 
.0008 
.0015 

Inch. 
0. 

Initial  load. 

.6667 

TESTS  OF  IBOK  AND  ST£EL. 
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In  ganged  length. 

BemarkB. 

ToteL 

Tmmman 

Set. 

Powub. 
82.500 
86.856 

80.120 

88.885 

87,650 

41,415 

45.180 

48.945 

82,710 

56,475 

60^240 

64.005 

•7.770 

71,535 

75,800 

79.065 

82.830 

86.595 

90.800 

94.125 

97.890 

101,655 

105.420 

109.185 

112,950 

116,715 

120,480 

124.245 

128,010 

181,775 

185.540 

189.305 

148.070 

146.835 

150.600 

154.865 

158.180 

161,896 

164^100 

6.000 
7,000 
8,000 
9.000 
10,000 
11,000 
12.000 
18,000 
14,000 
16.000 
16,000 
17.000 
18,000 
19.000 
20.000 
21,000 
22,000 
23.000 
24,000 
25.000 
26.000 
87.000 
88.000 
89.000 
80.000 
81,000 
82.000 
88.000 
84,000 
25,000 
86,000 
87,000 
88.000 
80.000 
40.000 
41,000 
42,000 
48^000 
48,500 

InOL 
.0025 
.0030 
.0037 
.0045 
.0050 
.0060 
.0066 
.0070 
.0076 
.0085 
.0092 
.0099 
.0107 
.0112 
.0120 
.0184 
.0140 
.0147 
.0156 
.0165 
.0181 
.0190 
.0205 
.0217 
.0230 
.0255 
.0267 
.0286 
.0310 
.0388 
.0490 
.0627 
.0750 
.0970 
.1230 
.15 
.19 
.28 
.28 

Jim*. 

Bdges  oontnot  and  loale  starta. 

.0080 

.0060 

.0070 

.0097 

.0145 

Fractured  along  Kne  of  riveting,  beginning  at  the  west  edge.    Ap- 
pearance silky. 

Maximum  stress  on  Joint, 

Ponnda  per  aqoare  inch. 

Tension  on  groiaaeotlon  of  plate 43,590 

Tension  on  net  aection  of  plate 72.640 

CompreMion  on  bearing  aarlkce  of  rlTota 108.960 

Shearing  on  riveta ^ 17,410 

Elongation  of  rivet  holes,  ".60,  "JS5,  ".48,  ".48,  ".46,  ".62. 
Open  at  edges.  ".35  and  ".15. 


858 


TESTS   OP  IRON  AND   STEEL. 


No.  1347. 
d'^  steel  plates.) 


12    'O 


1 

0' 

0 

,tl 

% 

« 

Os 

I 

1 

J 

$1 

^2.  X2: 


(}|"  iron  rivets ;  V  drilled  holes ;  2J  pitch.) 


Areae, 

Square  inches. 

GroM  seoilonal  area  of  plate 3.780 

Ket  sectional  area  of  plate 2.268 

Bearing  Barfacaof  rivets l.&U 

Shearing  area  of  rivets 9,42$ 


Applied  loads. 


Tot.1.  j^-^i^X" 


In  gaaged  length. 


Pmindt.  I 
3,780 
7,560 
n.840 
15. 120 
18,900 
22,680 
26,460 
30,  240 
84,  020 
37,  800 
41.  580 
45,360 
49. 140 
52,  920 
56.700 
60,480 
64,  260 
68.040 
71.  820 
75,  600 
79.380 
63,160 
86,940 
90,720 
94,600 
98,280 
102.060 
105,  840 
109, 6-JO 
IIB,  400 
117,  IHO 
120,960 
124,740 
128,  520 
132. 300 
136,  CKO 
139,860 


Pottndt. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7.000 
8,000 
9,000 
10. 000 
11,000 
12,000 
13,000 
14.000 
15.0(>0 
16.000 
17.000 

18,  000 

19.  000 
20, 000 
21,000 
22,000 
23.  000 
24,000 
25,000 
26,000 
27,000 

28,  009 

29,  000 

30,  000 
81,  000 
32.000 
33,  000 
34,000 
35,  000 
D6,  000 
87,000 


Elongation.        Set. 


Inch. 

0. 

0. 
.0001 
.0001 
.0002 
.0004 
.0009 
.0017 
.0032 
.0043 
.0052 
.0062 
.0070 
.0075 
.0082 
.0092 
.0100 
.0106 
.0115 
.0125 
.0139 
.0150 
.0160 
.0172 
.0184 
.0204 
.0220 
.0241 
.  028.'^ 
.0:{48 
.0466 

,0670 
.0814 
.0978 
.1165 
.15 


Inch. 
0. 


—.0001 


Bemarks. 


Initial  Uiad. 


.0C60 


.0087 


.0132 


.0276 


Edges  eontnot. 
Scale  starts. 
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AppUed  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  aqnare 
inoh. 

1 
Elongation.        Set. 

Pounds. 
148,640 
147,420 
151, 200 
154.960 
156,560 

Poundt. 
88,000 
89,000 

.40,000 
41,000 
41,420 

Inch. 
.17 
.19 
.23 
.30 
.36 

Inch. 

Tensile  strength. 

Fractared  along  line  of  riveting,  beginning  at  the  west  edge.    Ap- 
pearance silky. 

Maximum  8tre88  on  Joint. 

Ponuds  per  square  inch. 

Tension  on  gross  section  of  plate 41.420 

Tension  on  net  section  of  plate 69,  USO 

Compression  on  bearing  sorfaoe  of  rivets 103,640 

Shearing  on  rivets 16^610 

Elongation  of  rivet  holes,  ^'.54,  ".49,  ''.48,  ''.48,  ".49,  ".54. 
Open  at  edges,  ".12  and  ".15. 


No   1348. 


(J"  steel  plates.) 


!5  5 


^^Ha!'> 


(II"  iron  rivets;  1"  drilled  holes ;  2|"  pitch.) 

Areas. 
^  Sqnare  inches. 

GroM  sectional  area  of  plate 8.204 

Net  sectional  area  of  plate 1.964 

Bearing  service  of  rivets 1.220 

Shearing  aiea  of  rivets 7.855 


AppUed  loads. 

In  gauged  length. 

Bemarks. 

TotaL 

Per square 

Elongation. 

Set. 

Potmdt. 

8,204 

6,408 

9,612 

12,816 

16^020 

Poundt. 
1.000 
2.000 
8,000 
4,000 
6,000 

Inch. 

0. 

0. 

a 

0. 
0.+ 

Ineh. 
0. 

Initial  load. 

0. 
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AppUed  loads. 

In  ganged  length. 

Ttomarlw. 

Total. 

Persqaare 
inch. 

Elongation. 

Set. 

PoundM. 
19,224 
22,428 
25,632 
28.836 
32,040 
35,244 
88,448 
41,652 
44,856 
48,060 
61,264 
54,468 
67,672 
60,876 
64,080 
67,284 
70,488 
73, 692 
76,896 
80,100 
83,304 
86,508 
89. 712 
92,916 
96,120 
99,324 
102, 528 
105, 732 
108,936 
112, 140 
115,344 
118,548 
121, 752 
123,980 

Pounds. 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13.000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20, 000 
21,000 
22,000 
23. 000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
82,000 
83,000 
HOOO 
85,000 
86,000 
87.000 
88,000 
88»700 

IfUh, 

.0001 
.0001 
.0002 
.0003 
.0007 
.0012 
.0023 
.0029 
.0088 
.0045 
.0054 
.0060 
.0063 
.0070 
.0078 
.0090 
.0096 
.0104 
.0114 
.0125 
.0144 
.0155 
.0167 
.0205 
.0252 
.0355 
.0495 
.0650 
.0890 
.       .1120 
.16 
.21 
.28 
.88 

Inch. 

Edges  contract  and  scale  starla. 
Tensile  strength. 

.0004 

.0033 

.0052 

.0086 

.0105 

Fractured  along  line  of  riveting,  beginning  at  the  west  edge.    Ap- 
pearance silky,  lamellar. 


Maximum  stress  on  foint. 

Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 38,700 

Teuaion  on  net  section  of  plate 62,400 

Compression  on  bearing  surface  of  rivets 101,630 

Shearing  on  rivets 16^700 

Elongation  of  rivet  holes,  ".55,  ''.53,  ''.54,  ".55,  ".58. 
Open  at  edges,  ".15  and  ".20. 


TESTS   OP  lE'JN  AND   STEEL. 
'So.  1349. 
(J"  steel  plate.)     ^ 
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0' 

•51 

1  ^ 

•i  0^ 

-  0 

6, 

(}f"  iron  rivets  J  1"  drilled  holes;  2|  pitch.) 

Areas. 

Square  iBohes. 

Gross  sectional  area  of  plate 3. 131 

Not  sectinnal  area  of  plate 1.036 

B(»Hrinf:  tmrface  of  rivets ■ 1.195 

Shearing  areaof  rivets 7.85i 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation.         Set. 

1 

Pounds. 
,    134. 300 

Poundt. 
42.890 

1 
Inch.            Inch. 
.42    

Tensile  strength. 

1          • 

' 

'     Fractured  along  line  of  riveting,  beginning  at  the  west  edge.    Ap- 
pearance silky. 

Maximum  stress  on  joint. 

Pounds  per  square  inch 

Tension  on  gross  section  of  plate.  1 42,800 

Tension  on  net  section  of  plate 60,  370 

Compression  on  bearing  surface  of  rivets 112,380 

Shearing  on  rivets 17,100 

Elongation  of  rivet  holes,  "M,  ''.53,  ".53,  ''.54,  ".59. 
Open  at  edges,  ".12  and  ".17. 
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TESTS   OF  IRON  AND   ST££L. 

No.  1350. 

(4''  steel  plate.) 


(If''  iron  rivets;  1''  drilled  holes 5  2f-pitch.) 


Areas. 

Square  inch. 

Grots  sectional  area  of  plate 3.442 

Kec  seotioual  area  of  plate 2.192 

BeariDH^  Burface  of  rive^ 1.250 

ShearioK  area  of  rivets 7.S54 


Applied  loads. 


Total. 


Pounds. 

3.442 

8,884 

10,  326 

13.768 

17,  210 

20,  653 

24,094 

27, 5:t6 

30.  978 

84. 420 

37,  862 

41.  304 

44,746 

48,  188 

51. 630 

65.072 

58.  614 

61,  956 

65.398 

68.840 

72,282 

75.  724 

79,166 

82,608 

86.050 

89,492 

92.934 

96.376 

99,818 

103.  260 

106,702 

110,  144 

113. 686 

117,028 

120. 470 

123. 912 

127. 354 

130, 796 


Per  nquare 
incli. 


Pounds. 

1.000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,  000 

11.000 

12,000 

18,000 

14,000 

15.  000 

16,000 

17,  000 

18,000 

19,000 

2U,000 

21.  000 

22.  01)0 
23,000 
24.  000 
25. 000 
26,000 
27,000 
28,000 
29,000 
30.  000 
81.000 
32, 4)00 
83.000 
84, 000 
35,000 
86, 000 
37.  0(»0 
38,000 


In  K^uged  length. 


Elongation. 


Inch. 

0. 

0. 

.0002 
.0003 
.0004 
.0007 
.0009 
.0015 
.0022 
.0035 
.0058 
,0070 
.0080 
.0088 
.0096 
.0108 
.0113 
.0120 
.0128 
.0143 
.0160 
.0170 
.0183 
.0106 
.0207 
.0229 
.  0235 
.0240 
.0275 
.0305 
.0380 
.  0438 
.  0538 
.0731 
.0940 
.1180 
.15 
.18 


Set. 


Inch. 
0. 


.0001 


.0031 


.0076 


.0106 


.0155 


.0235 


SemarkB. 


Initial  load. 


Sdgof  ooDtraot 


TESTS   OP   lEON  AND   STEEL. 
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Applied  loAda. 

In  ganged  lengtlu 

Bemarks. 

Total. 

Per  eqaare 
incn. 

Set. 

Poundt. 
184,238 
137,680 
141, 122 
144,564 

147,880 

Poundt. 
39.000 
40,000 
41,000 
42,000 

42,960 

Ineh, 
.20 
.24 
.30 
.37 
<      .48 
{       .60 

Inch. 

Scale  starts. 
Tensile  strength. 

Simaltaneoas  fractare  along  line  of  riveting.    Appearance  silky. 

Maximum  stress  on  Jaint. 

Founds  per  sqnare  inch. 

Tension  on  gross  section  of  plate 42,960 

Tension  on  net  section  of  plate 67,460 

Compression  on  bearing  surface  of  rivets 118,800 

Shearing  of  tirete 18,830 

Elongation  of  rivet  holes,  ".59,  ".57,  ".58,  ".56,  ".58. 


Ko.  1351. 


{i""  steel  plate.) 


^ 

1 

lok; 

A 

X 

*«( 

i? 

^ 

m"  iron  rivets;  1"  drilled  holes;  2f'  pitch.) 

Areas, 

Sqnare  inches. 

Oross  sectional  area  of  plate a  426 

Ket  sectional  area  of  plate 2.  181 

Bearing  surfsce  of  riTcts "        ,[']  1.246 

Shearing  area  of  rivets I!!"l*!!I!iII!!II!  7!864 


Applied  loads. 

In  ganged  length. 

* 
Bemarks. 

Total. 

Per  sqnare 

Elongation. 

Set. 

Poundt. 
8,426 
6,852 
10,278 
18,704 
17, 180 
20,556 
23,982 

Poundt. 
1,000 
2.000 
8,000 
4.000 
6.000 
6,000 
7.000 

Ineh. 

0. 

.0001 
.0003 
.0005 
.0007 
.0015 
.0024 

Ineh. 
0. 

Initial  load. 

.0003 
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Applied  loadB. 

In  gaaffed  length. 

.--. 

TotaL 

Per  eqaare 

Elongation. 

Set. 

Pound*. 

27,408 

80,834 

34,260 

87,686 

41, 112 

44,538 

47,964 

61,890 

54,816 

68,242 

61,668 

65.094 

68,520 

71,946 

75,372 

78,798 

82,224 

85,650 

89,076 

92,503 

95,928 

99,354 

102, 780 

108. 206 

109.  632 

113. 058 

116.484 

119,910 

l'J3, 336 

126, 762 

130, 188 

133, 614 

137.040 

140,466 

143,150 

Pounds. 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22. 000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80, 000 
31, 000 
82.000 
33.000 
34,000 
35,000 
86,000 
37,000 
88.000 
89.000 
40,000 
41,000 
41.780 

Inch. 
.0034 
.0042 
.0048 
.0056 
.0063 
.0078 
.0093 
.0107 
.0121 
.0126 
.0135 
.0142 
.0161 
.0164 
.0175 
.0186 
.0198 
.0210 
.0230 
.0243 
.0268 
.0290 
.0340 
.0439 
.0560 
.0715   • 
.0960 
.1177 
.13 
.17 
.20 
.24 
.28 
.35 
.47 

IfuA. 

SoftlesUrts. 
Tensile  strengtb. 

.0082 

.0078 

.0106 

.0148 

.0258 

^-— 

Fractured  along  line  of  riveting. 

Maximttm  stress  on  joint, 

Poanda  per  aqam  faush. 

Tension  on  gross  section  of  plate .^.. .......     41,780 

Tension  on  net  section  of  plate ttk640 

Compression  on  bearing  surface  of  rivets ^4^980 

Shearing  on  rivets 18^836 

Elongation  of  rivet  holes,  ''.56,  ''.54,  ".53,  ".67,  ".40. 


TESTS  OP  IBON  AND   STEEL. 
No.  1352. 
(i''  Steel  plate.) 
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<  2Ty^  21**> 


(\\"  iron  rivets;  V  drilled  holes;  2J''  pitch.) 

Areas. 

Square  inches. 

OroBs eeotionol  areftof  plate 3.554 

If et  Heotional  area  of  plate 2.319 

BearlDfs  surface  of  rtvete 1.285 

Shearing  areaof  liveto 7.854 

A  load  of  18,000  poands  per  sqaare  inch  applied  and  released  before 
micrometer  elongations  were  taken. 


AppUed  loads. 

In  gauged  length. 

Bemarka. 

Total 

Per  square 
inch. 

Elongation. 

Set. 

Pounds, 
3,654 
7,108 
10,662 
14,216 
17,770 
21,324 
24,878 
28.482 
81,986 
85,540 
89,094 
42,648 
46,202 
49,756 
53,310 
66,864 
60,418 
63,972 
67.626 
71,080 
74.63* 
78.188 
81,742 
85.296 
88.850 
92,404 
96,958 
99.512 
103,066 
106,620 
110,174 
113,728 
117,282 

Pounds, 

1,000 

2,000 

8,000 

4,000 

6^000 

6,000 

7.000 

8»000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16^000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

26,000 

27,000 

28,000 

29,000 

Ineh, 
0. 

a 

.0001 
.0002 
.0002 
.0003 
.0004 
.0005 
.0006 
.0006 
.0008 
.0010 
.0012 
.0015 
.0017 
.0020 
.0028 
.0027 
.0035 
.0048 
.0054 
.0062 
.0072 
.0082 
.0094 
.0111 
.0120 
.0131 

.011i( 

Inch, 
0. 

Initial  load. 

.0001 

.0001 

.0002 

.0016 

.0062 

30,000    1          .0100 
81,000              .0188 
32,000    1          .0216 
3a  000                 .  02M 

.0100 

Scale  starts. 

Edges  contraoi 

120,836    '       ai!ooo    '         .04^22 

g.  Ex.  3« 55 
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TESTS   OF  IBON  Ain>   STEEL. 


Applied  loAds. 

In  sMiged  lemrth. 

Bemarks. 

TotaL 

^n^r~ 

Set 

Poundg. 

124,890 

127,944 

181,496 

135,052 

138,000 

142,100 

145,714 

140,206 

16^822 

154,050 

PbttlUlt. 
86^000 
85^  000 
87,000 
88,000 
89,000 
40^000 
41,000 
42,000 
48,000 
43,510 

Ineh. 
•  0055 
.0900 
.1200 
.15 
.19 
.28 
.28 
.82 
.41 
.48 

Jneh, 
.0506 

TenailD  strength. 

Fractured  along  line  of  riveting,  beginning  at  the  west  edge.    Ap- 
pearance silky,  laminated. 

Maximum  stress  on  joint 

Pounds  per  square  ineh. 

Tension  on  gross  section  of  plate 43,510 

Tension  on  net  section  of  plate 00,090 

Compression  on  bearing  sarflwe  of  rivets 125,220 

Shearing  on  rlTets 18,000 

Elongation  of  rivet  holes,  '^70,  ''.67,  ".66,  ".71,  ".79. 
Open  at  edges,  ".35  and  ".07. 


TESTS   OP   lEON  AND   STEEL. 

No.  1353. 

(i"  Steel  plate.) 


867 


K 

«0 

«s? 

\ 

\ 

<l> 

<0 

«<o 

»*^ 

s 

> 

•N 

»N 

<2:x£.> 


[\%'*  iron  rivets;  V  drilled  holes;  2y  pitch.) 

AreciB, 

Square  incheB. 

GroAB  sectional  area  of  plate 8.569 

>iet  Hectional  area  of  plate 2.320 

Bearint;  surface  of  rivets .* 1.240 

Sbeariug  area  of  rivets 7.854 


Applied  loads. 


In  ganged  length. 


I    TotaL 


Per^sqnare,B,,,g,«on. 


Pound*. 
3,569 
7.138 
10,707 
14,276 
17.845 
21,414 
24,988 
28.562 
32,121 
85,-690 
89,259 
42.828 
46,397 
49,966 
63,535 
67,104 
60,673 
64,242 
67,  811 
71,880 
74,940 
78,518 
82,087 
86,656 
89,225 
92,794 
96,363 
99,  932 
103.601 
107,  070 
110. 689 
114, 208 
117, 777 
121. 346 
124.  915 
128,484 
Vi%  «5:j 
135.  61'2 


Paundt. 

1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 

14,  000 

15,  000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25.000 
26,000 
27.000 
28,000 
29.000 
30,000 
31,000 
82,000 
33,000 
84.000 
35,000 

36,  000 

37,  000 
38,0OU 


Ineh, 

0. 

-.0001 

0. 

.0001 
.0003 
.0006 
.0015 
.0020 
.0027 
.0035 
.0045 
.0049 
.0053 
.0050 
.0064 
.0072 
.0078 
.0085 
.0092 
.0100 
.0111 
.0120 
.0130 
.0188 
.0150 
.0166 
.0176 
.0190 
.0205 
.0225 
.0252 
.0279 
.0328 
.0452 
.0718 
.101 
.12 
.l."> 


Set. 


Irufh. 
0. 


-.0001 


.0022 


.0040 


.0062 


.0098 


.0157 


.0622 


Bemarka. 


Initialload. 


Scale  starts. 
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TESTS   OF   IKON   AND   STEEL. 


Applied  loads. 

In  ganged  length. 

Senmrka. 

Total 

Per  aqnare 
inch. 

Elongation. 

Set, 

Pounds. 

189, 191 
142,760 
146,829 
149, 898 
158, 467 
156,440 

Pounds. 

89.0tK) 
40,000 
41,000 
42,000 
43,000 
43,830 

InOi. 
.19 
.21 
.28 
.82 
.42 
.57 

Jneh. 

Tensile  atrength. 

Fractured  along  line  of  riveting^  beginning  at  tbe  west  edge.   Appear- 
ance silky,  laminated. 

Maximum  stress  on  joint.  .  ,^ 

Ponnde  per  equate  Inch. 

Tension  on  gross  section  of  plate..., 4.^.830 

TensiuD  on  net  section  of  plate 67,170 

< 'ompression  on  bearing  surface  of  rivets lifi,100 

Shearing  on  rivets 19,928 

Elongation  of  rivet  holes,  'M2,  ''.68,  ".61,  '^64,  ".69. 
Open  at  edges,  ".25  and  ".20. 


No.  1354. 
(i"  steel  plate.) 


^ 

^ 

7\ 

»ti 

**1 

n 

^ 

>C 

v> 

c^ 

aV 

*k> 

a 

<» 

•i 

H 

^  ! 


0" 
6 

0-1 

0 

[4 


[o  s  »^ 


<S.  '*^2  > 


(}|"  iron  rivets;  1"  drilled  holes;  3"  pitch.) 

Arta». 

Square  inches. 

Gross  sectional  area  of  plate 8.7iW 

Net  sectional  area  of  plate 2.520 

Bearing  surface  of  riTets 1.260 

Shearing  area  of  rivets 7.854 


Applied  loads. 

In  gauged  length. 

T»tA    ^"nX"  ="°e»**»»- 

Set 

Bemarks. 

Pounds.       Pounds.          Jneh, 
3, 780              1, 000            0. 
7,560              2,000    I        0. 
11,340               22.000     1        0. 

IncK 
0. 

Initial  load. 

15,120               4, 0<>0               .0001 

18,900               5,000     '           .0001 

6. 

TESTS   OP   mON  AND   STEEL, 
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In  ganged  length. 

Bamarka. 

ToteL 

P«r0qp«re 

Elongation. 

Bet. 

POMfltft. 

22,680 
26,460 
80.240 
84.020 
87,800 
41.580 
46,860 
40,140 
62,920 
56,700 
60,480 
64.260 
%040 

v^wo 

75,600 
79,380 
83,160 
86,940 
90,720 
94.500 
98.280 
102.060 
105,840 
109,620 
113,400 
117, 180 
120,960 
124,740 
128,520 
132,800 
136^080 
139.860 
148.640 
147.420 
151.200 
168,500 

6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
1?000 
14.000 
15,000 

lolooo 

17,000 
18,000 
19,000 
20.000 
21.000 
22,000 
2?  000 
24,000 
25  000 
26,000 
27,000 
28,000 
29,000 
80,000 
81^000 
82.000 
88,000 
84,000 
85000 
86,000 
87,000 
3ii,000 
89,000 
40,000 
44,580 

XiuiK, 
.0008 
.0011 
.0018 
.0028 
.0036 
.0042 
.0050 
.0058 
.0068 
.0081 
.0094 
.0105 
.0116 
.0126 
.0135 
.0151 
.0163 
.01':7 
.0106 
.0211 
.0242 
.0262 
.0294 
.0340 
.0444 
.0711 
.0900 
.1110 
.14 
.165 
.205 
.21 
.25 
.81 
.86 

JfMfk. 

lEdgea  contract  and  acale  atarta. 



.0088 

.0069 

.oiii 

.0175 

.0384 

Tenalleatrangth. 

Fractured  along  line  of  riveting,  beginning  at  the  east  edge.   Appear- 
ance silky. 

Maximum  9tre8$  an  joint. 

Ponnda  per  aqnare  inch. 

Tenaionongroaaaeetionofplate 44,580 

Tension  on  net  aection  of  plate 66,870 

Compresaion  on  bearing  anrfaoe  of  xiyeta • 183,730 

Shearing  on  rireta ^ _ •    21,460 

Elongation  of  rivet  holes,  ".96,  ".88,  ".82,  ".84^  ".96. 
Open  at  edges,  ".10  and  ".20. 
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TESTS  OP  mON  AND  STEEL. 

No.  1355. 

(I"  steel  plate.) 


m 


'<  2:'*  2: 


(}|''  iron  rivets;  1''  drilled  holes ;  3''  pitch.) 

Areas. 

Square  inches. 

OroMseotionAl  area  of  plate ^ 8.765 

Kot  sectional  area  of  plate « 2.510 

Hearing  sarfnce  of  riveU 1.2S5 

SbeAring  area  of  rivets 7.854 


Applied  loads. 

In  ganged  length. 

Semarka.   • 

1 

Total. 

Per  nqnare 
inch. 

Poundt. 
1,000 
2,000 
8,000 
4,000 
5,000 
6.000 
7,000 
8.000 
9,000 
10,000 
11.000 
12,000 
13, 000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,  000 
20.000 
21,000 
22, 000 
23,000 
24,000 
25,000 
26, 000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
84,000 
35,000 
86,000 
87,000 
38,000 

Elongation.         Set. 

Poundg. 
3,765 
7,630 
11,295 
15.060 
18, 825 
22,590 
26, 355 
30. 120 
83,8«5 
87, 650 
41. 415 
45, 180 
48,945 
62,710 
66.475 
60,240 
64.005 
67,770 
71,535 
76,300 
79,065 
82,830 
86,595 
90,360 
94,125 
97,890 
101, 655 
105,420 
109,  m 
112,950 
116^  715 
120,  480 
124,245 
128,  010 
131,775 
135, 540 
139,  805 
143,070 

Inch, 

0. 

.0001 
.0002 
.0004 
.0007 
.0011 
.0016 
.0023 
.0032 
.0048 
.0063 
.0076 
.0084 
.0091 
.0097* 
.0107 
.0115 
.0124 
.0136 
.0147 
.0153 
.0176 
.0187 
.0202 
.0204 
.0236 
.0252 
.0276 
.0302 
.0342 
.  0450 
.0690 
.100 
.13 
.15 
.19 
.21 
.26 

Inch. 
0. 

Initial  load. 
Edges  contract,  and  scale  starts.     ' 

.0001 

.0034 

.0072 

.0106 

.0138 

.0269 

TESTS   OF   lEON   AND   STEEL. 
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AppUed  loftds. 

In  gftnged  length. 

Bemarke. 

Total. 

Persqnare 
inch. 

Set 

Pound9. 

146,835 

150,600 

154,365 

]5ti.l30 

161.895 

16r>,  660 

167,200 

Poundt. 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
44,410 

Inch. 
.30 
.34 
.42 
.48 
.59 
.71 
.81 

Ineh, 

Tensile  strength. 

Fractured  two  ontside  sections  of  plate  at  each  edge  along  line  of 
riveting ;  the  two  middle  sections  sheared  in  front  of  rivets.  Appear- 
ance silky. 

Maximum  atreaa  onjoinU 

Ponnds  per  square  inch. 

Tension  on  gross  Motion  of  plate 44.410 

Tension  on  net  section  of  plate 66,610 

Compression  on  bearing  snrfisoe  of  rivets 138.230 

Shearing  on  rivets .• i),290 


No.  1356. 


(I''  steel  plate.) 


^^.    X    ^> 


(t^^"  iron  rivets ;  f  drilled  holes ;  1|''  pitch.) 

Areas, 

Square  inches. 

Gross  sectional  area  of  plate ■ a  559 

Ket  sectional  area  of  phite.: 2.190 

"Bearing  snrface  of  rivets 1.869 

Shearing  area  of  rivets 8.682 


AppUed  loads. 

In  ganged  length. 

Remarks. 

Total. 

Persqnare 
inoli. 

Elongation. 

Set. 

Poundt. 
8,559 
7,118 
10,679 
14,236 
17,795 
21.354 
24. 913 
28. 472 
32.031 
35.  590 

Pounds. 
1,000 
2.000 
3,000 
4.000 
5,000 
6,000 
7.000 
8.000 
9.000 
10.000 

Inch, 

0. 

0. 

.0002 
.0003 
.0004 
.0007 
.0008 
.0010 
.0012 
.0017 

Inch. 

0. 

Initial  load. 

0. 

.0006 

872 


TESTS  OF   IBON  JlSD   STEEL 


AppUed  loads. 

In  gani^ed  longth. 

Bemarks. 

TotaL 

Persqnare 

Set. 

Pounds. 
89,149 

66,944 

60,608 

64.062 

67,621 

71180 

74,789 

78,298 

81,867 

86^416 

88,976 

92,684 

96^098 

99,652 

108,211 

106,770 

110,829 

118,888 

117,447 

121,006 

124,666 

128,124 

181,688 

186,243 

188,801 

142.860 

148,980 

Powids, 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
28,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
80.000 
81,000 
32.000 
88,000 
84,000 
85.000 
86.000 
87.000 
88,000 
89,000 
40,000 
40,460 

Inch. 

.0086 

.0044 

.0050 

.0054 

.0059 

.0065 

.0071 

.0078 

.0087 

.0094 

.0103 

.0112 

.0121 

.0133 

.0147 

.0168 

.0191 

.0233 

.0336 

.0432 

.0524 

.0634 

.0750 

.0976 

.1170 

.14 

.17 

.20 

.23 

.28 

.82 

Inch. 

1 
Xd^M  oonlxaot,  and  scale  starts. 

Tensile  strength. 

,.0041 

.0060 

.0101 

.0860 

Simaltaneoos  fraotare  along  line  of  riveting.    Appearance  silky, 
lamellar. 

MaxUmm  BtretB  on  joint, 

Poonda  per  sqoare  inciL 

Tension  on  gross  seotUm  of  plate 40,460 

Tension  onnet  seotion  of  plate 65.740 

Compression  on  bearing  snriHuse  of  xlrets 105,170 

Shearing  onrtrets 39,100 

Elongation  of  rivet  holes,  ''.44,  ''.41,  ".40,  "38,  ".39,  "38. 
Open  at  edges,  ".12  and  ".10. 


TESTS   OF   IRON   AND   STEEL. 


873 


No.  1367. 
(f ''  steel  plate.) 


<a:  H^Zy 


(yV  iron  rivets;  f' drilled  holes ;  If' pitch.) 

Atwa,  Square  inches. 

GtxMB  Mctlonal  area  of  plate - 8.540 

Ifetaeotional  area  of  plate 2. 184 

Beariof?  earface  of  rivets 1.365 

Shearisff  area  of  rivets 8.682 


AppUed  loads. 

In  ganged  length. 

Bemarks. 

ToUL 

Per  pquare 
incl. 

Elongation. 

Set. 

Pound*. 
8,549 
7,098 

Found: 

1,000 

2.000 

8,000 

4,000 

6.000 

6,  OOU 

7,000 

8.000 

9.  000 

10,000 

11.  000 

12.000 

13,  000 

14,  000 

15,  000 
16.000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
26.000 
26.000 
27,000 
28.000 
20,000 
80.000 
81.000 
82,000 
33,000 
84,000 
35,000 
86.000 
37.000 
88,000 
30.000 
39.  420 

Inch. 

0. 

0. 

.0001 
.0003 
.0008 
.0004 
.0006 
.0010 
.0015 
.0029 
.0086 

Inch. 
0. 

Initial  load. 

10,647 

14, 190 
17,  745 
21,  294 

"a 

24.  843 

28,  392 

31,941 

8.ft,  490 
89.-030 

.0019 

42,588 

.0044 
.0050 
.  0056 

46.  137 



49.  680 

63,  235 
66,784 

.0061 

.0066 

.0071 

.0076 

.0082 

.0091 

.0101 

.0111 

.0122 

.0134 

.0147 

.0173 

.0213 

.0313 

.0411 

.0609 

.0630 

.0810 

.110 

.13 

.15 

.17 

.20 

.23 

.29 

.34 

.0042 

60.3.33 

6:<.  i82 

67,  431 

70,980 
74,  529 

.0060 

78,  078 

81,  627 



85, 176 

88.725 
92.274 

.0099 

95,  823 
99,872 



102,921 

106,470 
110,  019 

.0428 

Edges  contract  and  scale  starts. 

113,568 

117, 117 

120,666 

* 

124,  215 

127,764 

131.813 

134.862 

138,411 

139,900 

Tensile  strength. 

Simultaneous  fracture  along  line  of  riveting, 
lamellar. 


Appearance   silky. 


Maximum  atrees  on  joint.  Poands  per  square  inch. 

Tension  ongroas  section  of  plate 89,420 

Tension  on  net  section  of  plate  64,060 

Compression  on  bearing  surface  of  rivets 102|490 

ghearing  on  rivets ,,^    88,000 

Elongation  of  rivet  holes,  ''.43,  ".44,  ''.41,  ".40,  ".41. 
Open  at  edges,  ".15  and  ".10. 
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TESTS   OF   IBON   AND   STEEL. 


No.  1358. 
(I"  Steel  plate.) 


T 

ot 

^ 

o 

|! 

0.9 

V, 

o^ 

o 

Oi 

<2.'k   ^". 


(^  iron  rivets;  |"  drilled  holes;  IJ"  pitch.) 
Areas, 


Groaa  sectional  area  of  plate. 
Net  sectional  area  of  plate . . . 

Beariqii;  surfisce  of  rivets 

Shearing  area  of  rivets 


Square  inohea. 

8.829 

2.4« 

1.889 

3.682 


A  load  of  10,000  pounds  per  square  inch  applied  and  released  before 
micrometer  readings  were  taken. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Poundt. 

8,829 

7,658 

11,487 

15.  316 

19, 145 

22,974 

26.  803 

80,682 

84,461 

88,290 

42. 119 

45.948 

49,777 

53,606 

67, 435 

61,264 

65,093 

68,922 

72,  751 

76.580 

80,409 

84,238 

88,067 

91,896 

95,725 

99,654 

103,383 

107, 212 

111,  041 

U4,870 

118,699 

122, 528 

126,357 

130. 186 

184,  015 

187,844 

141,  673 

145,  502 

149, 331 

152,300 

Pounds, 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9.000 

10,000 

11,000 

12,000 

13.000 

14  000 

16,000 

16,000 

17.000 

18.000 

10,000 

20,000 

21,  000 

Jneh. 

0. 

.0001 
.0001 
.0002 
.0008 
.0003 
.0006 
.0007 
.0008 
.0009 
.0025 
.0031 
.0036 
.0040 
.0046 
.0048 
.  0058 
.0066 
.0074 
.0078 
.onR7 

Inch. 
0. 

Initlalload. 
Tensile  strength. 

.0002 

.0003 

.0036 

.0060 

22,000    ,          .0098 
S8  000    •          .0110 

24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81.  COO 
82,000 
83,000 
34,000 
4.5,000 
86,000 
37.  000 
38,000 
89,000 
89, 780 

.0125 

.0138 

.0186 

.0270 

.0365 

.0456 

.0555 

.0680 

.0806 

.0975 

.1290 

.17 

.20 

.22 

.27 

.80 

.35 



.0103 

.0484 





Sheared  simultaneously  all  six  rivets  between  plate  and  upper  cover. 

Maximtim  stress  on  joint  Pounds  per  square  inch. 

Tension  on  jsroes  section  of  plate 89,780 

Tension  on  net  section  of  plute 61,910 

CompreAsion  on  bearing  sni-face  of  rivets 111.250 

Shearing  on  rivets 41,300 

Elongation  of  rivet  holes,  ".25,  ".21,  ".20,  ".19,  ".21,  ".26. 


TESTS  OF  IBOK  AND  ST££L. 
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No.  1359. 
(§"  steel  plate.) 


(^j  iron  rivets;  |"  drilled  holes;  If"  pitch.) 


ArtOA,  Square  Inobes. 

OroMsectioualanftofplate 8.843 

Net  Bootlonal  area  of  plate 2.471 

Bearing  surface  of  rivets 1.372 

Shearing  area  of  rirets 8.682 


Applied  loads.            In  ganged  length. 

Semarks. 

Total. 

"^^i^T"  Elongation, 

Set. 

PovYub. 
8.843 
7,686 
11,629 
15,372 
19, 215 
23,058 
26,901 
80,744 
34,587 
38,430 
42,273 
46, 116 
49,  950 
58,802 
57,645 
61,.488 
65,331 
69, 174 
73.  017 
76,860 
80,703 
84,546 
88.380 
92,232 
96,075 
99,918 
103, 761 
107,604 
111.447 
115,290 
119, 133 
122,976 
126,819 
130,662 
134,505 
138,348 
142, 191 
146,034 
149. 8T7 
150,100 

Pound: 
1.000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
1        21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
88,000 
84.000 
35,000 
86,000 
87.000 
88.000 
89,000 
39,060 

Inch, 

0. 

0. 

0. 

.0002 
.0003 
.0004 
.0005 
.0006 
.0007 
.0011 
.0018 
.0042 
.0047 
.0052 
.0055 
.0060 
.0065 
.0070 
.0075 
.0085 
.  0095 
.0107 
.0117 
.0130 
.0145 
.0184 
.0274 
.0365 
.0455 
.0555 
.0683 
.0704 
.1045 
.13 
.16 
.19 
.22 
.27 
.81 

Inch, 
0. 

.0002 

Initial  load. 

Edsces  oontraot. 
Scale  starta. 

Tensile  strength. 

.0006 

.0046 

.0063 

.0109 

.0488 

Sheared  four  rivets  (double  shear)  and  fractured  the  plate  at  two 
sections.    Appearance  of  fracture  silky,  laminated. 

Maximum,  8tre88  on  joint.  Pounds  per  square  inch. 

Tension  on  grossseotion  of  plate ! 89,060 

Tension  on  net  section  of  plate 60,740 

Compression  on  bearing  surface  of  rirets 109,400 

Shearing  on  rivets, 40,770 

Elongation  of  rivet  holes,  ''.45,  ''.48,  ".50,  ^.53. 
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TESTS   OP   IRON  AND   STEEL. 


No.  1360. 
(I"  steel  plate.) 


^ 

^ 


(11"  iron  rivets;  f'' drilled  holes;  1|'' pitch). 


Areaa.  Square  incheft. 

GrosMflectionRl  area  of  plate 3.843 

Net  Bectionnl  area  of  plate , 2.196 

Bearing  surface  of  rivets J.647 

Shearing  area  of  rivets 5.300 

A  load  of  11,000  pounds  per  square  inch  applied  and  released  before 
micrometer  readin^i^s  were  taken. 


I 


Applied  loads. 


Total. 

Per  square 
inch. 

Poundt. 

Pounds. 

3.843 

1.000 

7,680 

2.000 

11,529 

8.  (»00 

15,  373 

4,000 

19. 215 

6,000 

23,058 

6,000 

28,901 

7,000 

30, 744 

8,000 

84,587 

9,000 

38,430 

10,000 

42,273 

11,000 

40,116 

12,  000 

49.  95  J 

13,000 

53,802 

14,  000 

57,  646 

15.000 

61,488 

16,000 

65,331 

17,  000 

69,174 

18,  000 

73,  017 

19,  000 

76,860 

20  000 

80,  703 

21. 000 

84,540 

22.  COO 

88,389 

23. 000 

92,  232 

24, 000 

96.  075 

25,  000 

99.918 

26,000 

103.761 

27,000 

107.604 

28. 000 

111,447 

29, 000 

115.290 

30,000 

119. 133 

81, 000 

122,  976 

82.000 

126.  819 

33,000 

130,662 

34, 000 

134.505 

85,000 

138,348 

36,  000 

142, 191 

87,000 

In  gauge 
Elongation. 

d  length. 
Set. 

0. 
.0000 

Inch. 
0. 

.0000 

.0001 

.0001 
.0001 

0. 

.0003 

.  0002 

.0002 
.0002 
.  0003 

"o. 

.0004 

.0018 

.0025 

.0030 
.0034 

.0027 

.0038 

.0043 

.0049 

.0052 
.0060  * 
.0009 

.0045 

.0080 

.0005 

.0107 
.0130 

.0089 

.01 '2 

.0194 

.0266 
.0375 
.0502 

.'6336'" 

.0650 

.0830 

.127 

.18 

.20 

.28 

BemarkB. 


Initial  load. 


Edges  oontraot 
Scale  Htarta. 

Tensile  strength. 


Fractured  i)late  along  line  of  riveting.    Appearance  silky,  exceed* 
ingly  lamellar. 

Maximum  stress  on  joint.  Pounds  per  sqaare  inch. 

Tennionon  groM  soction  of  plate 87,000 

Toniiiou  on  net  seciion  of  plate 64,7?0 

Compresai«>n  on  bearing  surface  of  rivets 89,1010 

Shearing  on rlvetH ...    28^88^ 

Elongation  of  rivet  holes,  ".51,  "A9,  ".48,  ".47,  ".48,  ".50. 
Open  at  edges,  ".05  eacU. 
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No.  1361. 
(f'' steel  plate.) 


v; 

-^ 

.5 

.  ^^ 

A, 

H>^ 

«i 

<^ 

**? 

»<$ 

51 

^ 

<^.  X  -21 


{\i"  iron  rivets ;  |"  drilled  holes ;  If"  pitch.) 


GroftB  Beetiona]  area  of  plate. 
iNet  sectional  area  of  plate. . . 
Bearing;  anrface  of  rivets  .... 
Shearing  area  of  rivets 


Areas, 


qaare  inches. 

3.854 

2.202 

, 1.652 

6.300 


I 


Applied  loads. 


In  j^aaged  length. 


Remarlca. 


Total.    ^^^j^J^'*™  .Elongation.'        Set. 


Poundi. 
3.854 
7,708 
n,  562 
J  5, 416 
19.270 
23, 124 
26.078 
30,832 
H6B6 
38,  540 
42,394 
46, 248 
50, 102 
63,056 
67,810 
61,664 
65,  518 
69, 372 
73, 226 
77,  080 
80,934 
84, 788 
88,642 
02.496 
06,850 
100,  204 
104,058 
107,  912 
111,766 
115,620 
119,474 
123,328 
127. 182 
131,  036 
134,890 
138.  744 
142,  .598 
142, 780 


Poundt. 

1,000 

2.000 

8.000 

4.000 

6,000 

6,000 

7,000 

8.000 

9,000 

10, 000 

11,000 

12, 000 

13.000 

14,000 

15,  000 

16, 000 

17.000- 

18.000 

19.  000 

20,000 

21,000 

22,000 

23.000 

24,000 

25,000 

26,000 

27,  000 

28,000 

29.  000 

30,000 

31,  000 

32,  000 

33,  000 
34,000 
85,  000 

36,  000 
37,000 

37,  050 


Inch. 

0. 

.0001 
.0002 
.0003 
.0005 
.0007 
.0012 
.0017 
.0022 
.0029 
.0039 
.0049 
.0060 
.0067 
.0072 
.0080 
.0085 
.0091 
.0097 
.0107 
.0118 
.0129 
.0141 
.0151 
.0163 
.0183 
.0200 
.0229 
.0298 
.0408 
.0535 
.0670 
.0868 
.1190 
.16 
.20 
.26 
.29 


Inch 
0. 


.0001 


.0017 


.0051 


.0072 


.0113 


Initial  load. 


Edges  contract. 


Scale  starts 


Tensile  strength 


Simaitaneous  fracture  along  line  of  riveting.    Appearance  silky,  very 
Limellar. 

Maximum  stress  on  joint.  Pounds  i>er  square  inch. 

Tension  on  gross  sectloti  of  plate 87,050 

TenHionon  net  section  of  plate 64.840 

Comprt/iAsion  on  bearing  surface  of  rivets 86,430 

Shearing  on  rivets  26,940 

Elongation  of  rivet  holes,  ".53,  ".52,  ".50,  ".49,  ".51,  ".53, 
Open  at  edges  ".07  each. 
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TESTS    OF   IRON   AND    STEEL. 

No.  1362. 

(f"  Steel  plate.) 


'Ml   <D 


(|i"  iron  rivets;  5"  ^Irilied  holes ;  IJ''  pitch.) 

J  reus. 

Square  inches. 

6ro»H  ABCtiooal  area  of  plate 4.  IIA 

Net  sectional  areA  of  plate 2.471 

Bearing  snTfacci  of  rivetii 1.647 

ShcAring  area  of  rivets 6.300 


Applied  loai^  a. 


Total.  /'<";'5"«" 


In  gauged  length. 


Pound*. 
4,118 
8,230 
12, 354 
16, 472 
20.  590 
24.  708 
26,  820 
82,  944 
37.062 
41. 180 
45, 298 
49, 416 
53,534 
57, 652 
61,770 
65,888 
70,  000 
74, 124 
78, 242 
82.  360 
86,478 
00,590 
94,714 
08,  832 
102,950 
107,  068 
111,186 
115,  304 
119.422 
128, 540 
127.  658 
131,  776 
135, 896 
140, 014 


inch. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6.000 
7.000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,  000 
14,000 
1.5,000 
16,000 
17,  000 
18,000 
19,000 
20.  000 
21,000 
22,000 
23,000 
24,000 
%,  000 
26,000 
27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
83,000 
34,000 


Elongation. 


Inch, 
0. 
0. 
0. 

.0001 
.0002 
.0003 
.0005 
0008 
0013 
.0020 
.0025 
.0037 
0047 
0055 
0060 
.0004 
.0068 
.0072 
.0078 
.0084 
.0094 
0103 
.0109 
.  0125 
.0144 
.0165 
.0100 
.0250 
.0465 
.0658 
.0723 
.0818 
.120 
,18 


Bemarks. 


Set. 


Inch. 
0. 


.0016 


.0049 


luitialload. 


.0115 


.0595 


Ed;ros  contract. 

Load  released,  and  joint   rested    twenty -fonr 

hfmrs  nnder  no  load. 
Scale  starts. 


TESTS   OF  IBON-AND   STEEL. 
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Applied  loads. 

In  ganged  length. 

BemarkB. 

TotaL 

Per  sqnATe 
indk 

Bet 

Pmmdt, 
144,182 
148,248 
152,366 
154,200 

Pounds. 
85^000 
86,000 
87,000 
87,450 

Ineh, 
.20 
.23 
.28 
.35 

Inch, 

Tenafle  stxength. 

Fractured  along  line  of  riveting,  beginning  at  the  east  edge.    Ap- 
pearance silky,  exceedingly  lamellar.    * 

Maximum  atreas  on  j<dnL 

Ponnds  per  sgoaze  inoh. 

Tension  on  gross  Motion  of  plate '. 87,460 

Tension  on  net  section  of  plate 62,400 

Compression  on  bearing snrfaoe.of  ziTOts 08,620 

Shearing  on  rivets ^ 28^090 

Elongation  of  rivet  holes,  ''.44,  ''.41,  ".40,  ".41,  ".42,  ".46. 
Open  at  edges  ".07  each. 

Fniotured  areas. 

Square 
inch. 
".48  X".24=  .1082 
.07  X  ^a  .2184 
.06  X  .23a  .2208 
.08  X  .21a  .2058 
.-07  X  .23a  .2231 
.96  X  ^la  .2058 
.88  X  .25a  .0060 

L2e71  ContraotkxB,  48.7p€roanDL 
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TESTS  OP  IKON  AND  STEEL. 


No.  1363. 
(f"  steel  plate.) 


Si  1^ 


<  2"x  2'/> 


(J^'Mron  rivets  5  f' drilled  holes ;  1  J'' pitch.) 

Areas.  Sonare  inchss. 

Grofia  sectional  area  of  plate 4.106 

y^l  Hectional  area  of  piate 2.464 

Bearing  snifacM  of  rivets 1.642 

Shearing  arej^of  rivets ■ -» fi.3O0 


Applied  loads. 


In  gauged  length. 


Total.     P®[jfJ^**'®]Elongation.        Set. 


Remarks. 


Foundt. 

4,J06 

8.212 

12. 318 

16, 424 

20, 530 

24,636 

28,742 

32,848 

86,964 

41.  060 

45,166 

49.  272 

63,878 

57,484 

61,590 

65,696 

69,802 

73.008 

78. 014 

82, 120 

86. 220 

00,  882 

94,438 

08.544 

102,  650 

106.  756 

no,  862 

114,968 

110,074 

123, 180 

127,286 

131.  392 

135.  498 

139,  604 

143,  710 

147.  810 

151,922 

13fi.028 

156,  2U0 


I 


Poundg. 
1.000 
2,000 
8,000 
4.000 
5,000 
6,000 
7,  0<.0 
8.000 
9,000 
10,  000 
11,000 
12,000 

13,  000 

14.  000 
15. 000 
16.000 
17,  000 
18,000 
19. 000 

20,  000 

21,  000 
22. 000 
23.000 
24,000 
25,  000 
26,000 

27,  000 

28,  000 
29,000 

30,  000 

31,  000 
82.  000 

33.  0<)0 

34.  OUO 

35.  000 
36,000 

37.  000 

38.  000 
iiS,  040 


Inch. 
0. 

.0002 
.0002 
.0004 
.0005 
.0006 
.0009 
.0011 
.0015 
.0022 
.0040 
.0052 
.0058 
.0064 
.0067 
.0072 
.0077 
.0085 
.0090 
.0100 
.0110 
.0120 
.0135 
.0145 
.0153 
.0168 
.0182 
.0220 
.0308 
.  0425 
.0576 
.0750 
.0950 
.120 
.16 
.20 

.2:j 

.32 
.33 


Inch. 
0. 


.0003 


.0015 


.0052 


.0075 


.0117 


.03C7 


Initial  load. 


Edges  contract. 
Scale  starts. 


Tensile  strength. 


Fractured  plate  along  line  of  riveting,  beginning  at  the  east  edge- 
Appearance  silky,  exceedingly  lamellar. 

Mojnmum  sireaa  on  joint. 

Pounds  per  square  inch. 

Tension  on  gross  seotion  of  plate  88,040 

Tension  on  net  section  of  plate 63,390 

< -ompression  on  bearing  surface  of  rivets 96,130 

Slieuringou  rivets 29^470 

Elongation  of  rivet  holes,  ".47,  ".45,  ".43,  ".43,  ".44,  ".46, 
Open  at  edges,  ".05  and  ".12, 
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Fo.  1364. 
(I"  Steel  plate.) 


<  2."^  21 


{\\  iron  rivets ;  |  drilled  holes  5  2"  pitch.) 

Areas. 

Gross  sectional  area  of  plate 

Net  nection  al  area  ofylate 

Bearing  sorface  of  rivetn 

Shearing  area  of  rivets 


Square  inches. 

4.660 

2.910 

1.740 

5.806 


Applied  loads. 


In  gauged  length. 


''"n'r"h"'"'K«"»''-: 


Powidt. 

Poundt. 

4,656 

1,000 

9,312 

2,000 

13.968 

8,000 

18.624 

4,000 

23.  280 

6,000 

27,  936 

6,000 

32,  592 

7,000 

87, 248 

8,000 

41.904 

9,000 

46,560 

10,000 

61, 216 

11,  OGO 

55.872 

12,  000 

60,528 

13,000 

65,184 

14,  000 

69.840 

15,000 

74,496 

16,000 

79, 152 

17,000 

83,808 

18,000 

88,464 

19. 000 

93, 120 

20,000 

97,776 

21,000 

102, 432 

22,000 

107. 088 

23,000 

111,  744 

24,000 

116,  400 

26,000 

121, 056 

26,000 

125,  712 

27,000 

130,  868 

28,000 

135,024 

29,000 

139,  680 

80,000 

144,  336 

31,000 

148,992 

32,000 

163. 648 

33,  000  • 

158,  304 

84.000 

162,  960 

85.000 

167,  616 

86.000 

172, 272 

37,  000 

176,  928 

38.000 

181,584 

39,  000 

186,240 

4U,000 

190,  896 

41.000 

194,700 

41,820 

JneK 
0. 

.0001 
.0001 
.0002 
.0003 
.0005 
.0008 
.0013 

0026 
.0036 
.0046 
.0052 
.0058 

0063 
.0070 
.0074 
.0081 
.0091 
.0101 
.0111 
.0124 
.0131 
.0141 
.0163 
.0166 
.0198 
.0266 
.0376 
.0480 
.0573 
.0690 
.0810 
.0935 
.1130 
.14 
.18 
.20 
.22 
.26 
.32 
.38 
.46 


Set. 


Inch. 
0. 


Remarks. 


.0001 


.0028 


0054 


.0084 


.0118 


.0479 


Initial  load. 


Edges  oontraot. 


Scale  starts. 


Scale  starts  off  one  cover. 
Tensile  strength. 


Fractured  plate  along  line  of  riveting,  beginning  at  the  west  edge. 
Appearance  silky. 

Maximum  stress  on  joint.  Pounds  per  square  inch. 

Tension  on  gross  seoiion  of  plate 41,820 

Tension  on  net  section  of  plate 66,910 

Compression  on  bearing  surface  of  rivets 111,610 

Shearing  on  rivets 36,780 

Elongation  of  rivet  holes,  ''.65,  ''.63,  ''.59,  ".61,  ".63,  ".66. 
Open  at  edges,  ".15  each. 
S.  Ex.  36 56 
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TESTS   OF  IBON  AND  STEEL. 


No.  1365. 
steel  plate.) 


i^ 


( 11  iron  rivets ;  f  drilled  holes ;  2"  pitch.) 

Areas,  Square  inches. 

Oroaa  seotional  area  of  plate 4.680 

Net  sectional  areii  of  plate 2.925 

Bearing  surface  of  rivets 1.750 

Shearing  area  of  rivets 6.305 


Applied  loads. 

In  gauged  length. 

Bamarka. 

TotaL 

Per  sonare 
incn. 

Elongation. 

Set. 

Pounds. 

4,680 

9,360 

14,040 

18,  720 

23.400 

28.080 

82.760 

37,440 

42,120 

46.800 

51.480 

6^.160 

60,840 

65.620 

70,200 

74,880 

79.560 

84,240 

88.920 

93,600 

98.280 

102,960 

107,  640 

112,320 

117,000 

121,680 

126, 360 

131.  040 

135,720 

140.400 

145.  080 

149,760 

154,440 

159, 120 

163,800 

168.480 

173,160 

177,840 

182,620 

187,  200 

191.  880 

196,560 

Pounds. 

1,000 

2,000 

8.000 

4,000 

6.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,  000 

15,000 

16.000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23.000 

24,000 

25, 000 

26.000 

27,000 

28,000 

29,000 

30,000 

31,000 

82.000 

33.000 

84,000 

85,  000 

36,000 

37,000 

88,000 

39,000 

40,  000 

41,000 

42,000 

Inch, 

0. 

.0001 
.0002 
.0003 
.0004 
.0005 
.0008 
.0011 
.0017 
.0032 
.0050 
.0055 
.0060 
.0065 
.0070 
.0075 
.0080 
.0088 
.0095 
.0105 
.0117 
.0124 
.0137 
.0150 
.0170 
.0217 
.0306 
.0435 
.0530 
.0625 
.0740 
.0870 
.100 
.13 
.16 
.18 
.20 
.22 
.27 
.80 
.37 
.46 

Inch. 
0. 

IniUalload. 

Edges  contract 
Scale  starts. 

Tensile  strength. 

0. 

.0022 

.0061 

.0075 

.0119 

.0524 

Fractured  plate  along  line  of  riveting,  beginning  at  the  east  edge. 

Maximum  atresa  on  joint.  Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 42.000 

Tension  on  net  section  of  plate. 67,200 

Compression  on  bearing  surface  of  rivets iri.O(X> 

Shearing  on  rivets 87,990 

.Elongation  of  rivet  holes,  ''.66,  ''.60,  ".57,  ".57,  ".57,  ".55. 
Open  at  edges,  ".16  and  ".07. 
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No.  1366. 
(f  steel  plate.) 


N 


«^ 


d^"  iron  rivets;  f  drilled  holes;  2 J"  pitch.) 

Areas.  Square  inches 

GroM  sectional  area  of  plate 4.683 

Net  sectional  area  of  plate 8.081 

Bearing  surface  of  rivets 1.652 

Shearing  area  of  rivets 6.800 


Applied  loads. 


In  ganged  length. 


Total.    j^«'j^«^'**^  Elongation.!       Set 


Bemarks. 


Pounds. 
4,  <t83 
0,366 
14. 049 
18.  732 
23.415 
28,  098 
82,  781 
37,464 
42. 147 
46.830 
51,513 
56.]9<{ 
60.879 
65,562 
70,  245 
74.  928 
79,  611 
84.294 
88,  977 
93,660 
98,843 
103,026 
107.  709 
112,392 
117,  075 
121, 758 
126,  441 
131. 124 
135.  807 
140, 490 
145,  173 
149,  856 
154,539 
159. 222 
163,  905 
168, 588 
173,271 
177, 954 
182,637 
187,320 
192.003 
192,  200 


Poundi. 

1,000 

2.000 

3.000 

4.000 

5.000 

6,000 

7,000 

8,000 

9,000 

10.  000 

11.000 

12.  000 

13.000 

14.000 

15,000 

16,  OdO 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,  000 

25.000 

26.000 

27,000 

28.000 

29,000 

30.000 

31,  000 

32,000 

33.000 

34,  000 

35, 000 

36,  000 

37.  000 
88.000 
89.000 
40,000 
41.000 
41,  040 


I 


Inch. 
0. 


-.0001 


.0021 


Ineh. 
0. 

-.0010 
-.0017 
-.0019 
-.0021 
-.0019 
-.0019 
-.0017 
-.0012 
-.0005 

.0016 

.0017 

.0020 

.0022 

.0026 

.0034 

.0041 

.0051 

.0061 

.0073 

.0091 

.0101 

.0114 

.0120 

.0155 

.0243 

.0396 

.0520    ' 

.0640      

.0754    I  .0601 


Initial  load. 

Joint  convex  on  aide  micrometer  meaanrements 
were  taken. 


.0050 


.0083 


.0146 


r 


Edges  contract  and  scale  starts. 


.0920 

.106 

.13 

.15 

.17 

.20 

.23 

.?7 


.48 

.50 


Tensile  strength. 


Fractured  plate  alon^r  line  of  riveting,  beginning  at  the  west  edge. 
Appearance  silky,  lamellar. 

Maximum  streas  on  Joint,  Pounds  per  square  inch* 

Tension  on  gross  section  of  plate 41, 040 

Tenuion  on  net  section  of  plate 63,410 

Compression  on  bearing  snrface  of  rivets 116,340 

Shearing  on  rivets 86,260 

Elongation  of  rivet  holes,  ".67,  ''.61,  ''.66,  ".66,  ".59,  ".61. 
Open  at  edges,  ".26  and  ".20. 
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TESTS   OP   IRON   AND   STEEL. 


No.  1367. 
I"  steel  plate.) 


.1 


H  ^t^H 


»J5 

5 


.2 
Si 


(le"  ^I'^^i^  rivets;  f'  drilled  holes    2^'  pitch.) 


Areas,  Sqaare  inches. 

Gross  sectional  area  of  plate 4.938 

Net  sectional  areaof  phUe 3.197 

Bearing  sarface  of  riveta 1.741 

Sheariiisareaof  riretH &.300 


A  pplied  loads. 


In  gauged  length. 


Total,    i  ^®inX*^®  Elongation.  I        Set. 


Remarks. 


Pounds. 

4,938 

9,876 

14,814 

19,  752 

24,090 

29. 628 

34.5G6 

39,  5U4 

44,442 

49. 380 

54. 318 

59, 256 

64, 194 

69, 132 

74,  070 

79.008 

83,  946 

88,884 

93,822 

98, 760 

103,  698 

108,  636 

lis,  574 

118,512 

123.  4r.0 

128.  388 

133,  326 

138,  '^64 

143,  202 

148,  140 

153.078 

158.016 

162.954 

167,  892 

172.  ?30 

177,  7G8 

182,  706 

187,  644 

192,582 

197,  520 

202,  000 


Poundt. 
1,  (H'O 
2,000 
3,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10.000 
11,000 

12,  000 

13.  000 
14,000 
15,000 
16,  000 
17.000 

18,  000 

19,  Oi;0 

20,  000 
21, 000 
22,000 
23,000 
24,000 

25,  000  . 

26,  000 

27,  000 
28.000 

29,  000 

30,  000 

31,  000 

32.  000 

33.  000 

34.  000 

35.  000 

36,  UOO 
37, 000 
38,  000 

"  39, 000 
40.  000 
40,  910 


Inch. 

0. 
.0001 
.0002 
.0003 
.0005 
.0007 
.0011 
.0016 
.  0035 
.0048 
.  0053 
.  0059 
.0065 
.0070 
.0075 
.0082 
.0090 
.0100 
.0111 
.0123 
.0140 
.0155 
.0175 
.0204 
.0270 
.0415 
.0530 
.0620 
.  0732 
.0862 
.1010 
.11 
.14 
.16 
.18 
.21 
.23 
.28 
.32 
.36 
.44 


Inch. 
0. 


,  Initial  load. 


.0036 


.0057 


.0090 


.0206 


.0760 


Scale  starts  and  edges  contract. 


Tensile  strengtli. 


Sheared  four  rivets  and  fractured  plate  in  two  sections.    Appearance 
silky. 

Maximum  stress  on  joint  Pounds  per  sQuue  inch. 

Tension  on  gross  section  of  plate 40,910 

Tension  on  net  section  of  plate 63,180 

Compression  on  bearing  snrfaoe  of  rivets 116.030 

Shearing  on  rivets ..^ 88,110 

Elongation  of  rivet  holes,  ''.22,  ".40,  ''.40,  ".3». 


TESTEf  OF  IBON  AND  STEEL. 

»o.  1368. 
(I"  steel  plate.) 

1 


885 


§1 


<?!*•<  2^  > 


(II  iron  rivets;  |'' ilrilled  holes ;  If"  pitch.) 

Areas,  Square  inches. 

Gross  sectional  area  of  pliite 4.151 

Net  aeoUonal  area  of  plate .' 2.214 

Bearing  surface  of  rivets 1.987 

Shearing  area  of  rivets 7.216 


AppUad  loads. 

In  ganged  length. 

Bemarks. 

TotA     ^*'i„X" 

Elongation. 

Set. 

Pound: 

4, 151 

8,302 

12.458 

16,604 

20, 765 

24,900 

29,067 

88,208 

87,  359 

41,510 

45,661 

49,  812 

63,963 

58,114 

62,265 

66,416 

70,567 

74.718 

78,869 

83,020 

87, 171 

91,  322 

95, 473 

99,624 

103.775 

107,  926 

112,  077 

116,  228 

120,  379 

124,  530 

128,  681 

132,  832 

136,  983 

141,134 

145, 285 

Pminda. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

0,000 

10,000 

11,000 

12, 000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,  000 

26,  000 
27,000 
28.  000 
29,000 
30,000 
31.000 
32, 000 
33,000 
34,  000 
85,000 

Inch, 

0. 

.0001 
.0003 
.0004 
.0008 
.0009 
.0018 

Inch, 
0. 

Initialload. 

Edges  contract. 
Scale  starts. 

Tensfle  strength. 

.0001 

.0016 

.  0020 
.0024 
.0029 
.0085 
.0042 
.0049 
.0059 
.0069 
.0077 
.0084 
.0089 
.0096 
.0106 
.0112 

.0009 

.0083 

.0059 

.0122 
.0132 



.0148 
.0179 
.0204 
.0236 
.0280 
.0364 
.0510 
.0633 
.0850 
.1210 
.20      . 

.0096 



0292 

Fractured  plate  along  line  of  rivet  holes,  beginning  at  the  east  edge. 
Appearance  silky,  lamellar. 

Maximum  stress  on  joint. 

Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 35.000 

Tension  on  net  section  of  plate 65,620 

Compression  on  bearing  surf^Mse  of  rivets 75,000 

Shearing  on  rivets :...    20,180 

Elongation  of  rivet  holes,  ''.38,  ".38,  ".35,  ".34,  ".33,  ".34. 
Open  at  edges,  ".15  and  ".12. 
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TESTS  OP  IRON  AND  STEEL. 


No.  1369. 
(J''  Steel  plate.) 


<  z^x  3r> 


(||.  iron  rivets;  f''  drilled  holes;  IJ''  pitch.) 

Areas,  Square  Inches. 

GroAs  sectional  area  of  plate , 4.114 

Net  seotionaS  area  of  plate 2.192 

Bearing  nnrface  of  rivets 1.922 

Sbearing  area  of  rivets *. 7.216 


Applied  Idads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation.!       Set. 

1 

Pounds. 
4,114 
8,228 
12,842 
16,456 
20, 570 
24,684 
28,798 
82,  912 
37.026 
41.140 
45,254 
49,368 
53.482 
57,596 
61,710 
65,824 
69.938 
74,  052 

Pounds. 
1.000 
2.000 
8.000 
4,000 
5.000 
6.000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 

Ifl  MM 

Inch. 

0. 

.0001 
.0002 
.0004 
.0005 
.0006 
.0007 

Inch. 
0. 

Initial  load. 
Edges  contract 

.0000 

.0012 
.0019 
.0029 

.Oo:« 

.0047 

.0053 

.0059 

.0064 

.0070 

.0075 

.0080 

.0085 

.0090 

.0102 

.  0112 

.0129 

.0154 

.0181 

.0215 

.0254 

.0387 

.0400 

.  0495 

.0670 

.093 

.127 

.19 

.22 

.0019 

.0046 

78,166     I        19.000 
82,  280            20.  01 0 
86,394             21,000 
90,  508            22,  000 
94.622            23.000 
98, 730            24,  00<i 
102,850    .        25.000 
106.  964            26,  000 
111,  078            27.  000 
115. 192            28.  000 
119,  306            29.  000 
123,  420            30,  000 
127,534            31.000 
131,648            82.000 
135,  762            83.  000 
1?9, 876            84, 000 
140,  600    1         34. 1-80 

.0062 

.0140 

Scale  starts. 

Tensile  strength.                                                     \ 

Simultaneous  fracture  of  plate  alon^  line  of  riveting.    Appearance 
silky,  lamellar. 

Maximum  itresi  on  Joint, 

Ponnds  per  square  inch. 

Tension  on  icroes  section  of  plate 34,160 

Tension  on  net  section  of  plate 04,140 

Compression  on  bearing  surface  of  rivets 73^150 

Shearing  on  rivets U.480 

Elongation  of  rivet  holes,  ''.38,  ".36,  .32,  ".32",  ".33,  ".33. 
Open  at  edges,  ".10  and  ".07. 


TESTS   OF  IBON   JlSD  STEEL. 
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No.  1370. 
(I"  Steel  plate.) 


(If  iron  ri\ret» ;  ^^  drilled  holes ;  2''  pitch.) 


Areas.  SqnRre  inchec 

Grots  seeti'onalax<eft  of  plate r 4.608 

Net  sectional  area  of  plate 2.626 

Bearinjrsarfaoeof  riveto 2.042 

Shearing  area  of  rlToto 7.216 


Applied  loads. 

In  gaa|i^  length. 

Bemarks. 

Total. 

Per  sqnare 
incn. 

Set. 

Poundt. 
4.668 
9,836 
14,004 
18,672 
23,340 
28,008 
82.676 
87.844 
42,012 
46,680 
61.  848 
56,016 
60.684 
65,352 
70,020 
74,688 
79,356 
84,*024 
88,602 
93,360 
98, 028 
102.606 
107,364 
112,  032 
116,700 
121,868 
126,  036 
130.  704 
135,372 
140,  040 
144,708 
149.376 
154,044 
158,  712 
163. 380 
168,048 
172, 100 
130,000 

Pitundt, 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
80, 000 
81,000 
82,000 
83,000 
84,000 
85,000 
36,000 
86,870 

IneK 

0. 

.0001 
.0002 
.0008 
.0004 
.0005 
.0006 
.0010 
.0014 
.0018 
.0023 
.0028 
.0082 
.0089 
.0048 
.0056 
.0061 
.0070 
.0076 
.0086 
.0097 
.0105 
.0114 
.0126 
.0146 
.0162 
.0189 
.0218 
.0257 
.0342 
.0440 
.0615 
.083 
.108 
.187 
.18 
.20 

Inch. 
0. 

Initial  load. 

Edges  oontraot  find  scale  ttarto. 

Tensile  strength. 

When  the  lo^  h%d  feU  to  this  limit,  fracture  be- 
ing in  progress  along  line  of  riveong,  tost  was 

.0001 

.0012 

.0087 

.0050 

.0097 

0257 

Maximum  stress  on  joint, 

Ponnds  per  sqnare  inch. 

Tension  on  gross  section  of  plate 36,870 

Tension  on  net  section  of  plate 65,540 

Compression  on  beariog  sarface  of  riyete 84,280 

Shearing  on  rivets 28,850 

Elongation  of  rivet  holes,  'M4,  ".15,  'M2,  'M3,  ".14,  ."14. 
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TESTS   OF   lEON   AND   STEEL. 
No.  1371. 


steel  plate.) 


(If'' iron  rivets;  |'' drilled  holes;  2"  pitch.) 


Area»,  Sqiure  Inohea^ 

GroMseoUonalarba  of  plate 4.656 

Net  seotional  area  of  plate S.fl» 

Bearing  sarfaoe  of  rivets 2.037 

Shearing  area  of  rivets 7.216 


Applied  loads. 


Total. 


In  ganged  length. 


^"inX"  m<»g«tl<m.        8.t. 


Bemarks. 


P&undi. 
4.656 
9,812 
18,968 
18,624 
28,280 
27,936 
82,592 
87,248 
41,904 
46,660 
51, 216 
55,872 
60,528 
65,184 
69,840 
74,496 
79, 152 
88,808 
88.464 
98,020 
97,776 
102,482 
107,088 
111,  744 
116,400 
121, 056 
125. 712 
130. 868 
135,024 
139,680 
144, 330 
148.992 
158,648 
158,304 
162,960 
167, 616 
172. 272 
176,928 
181, 800 


Poundt. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21, 000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
84,000 
85,000 
36.000 
87.000 
88,000 
38,940 


Inek, 

0. 

0. 

.0001 
.0002. 
.0003 
.0004 
.0005 
.0009 
.0011 
.0014 
.0020 
.0023 
.0026 
.0087 
.0053 
.0064 
.0070 
.0075 
.0080 
.0085 
.0095 
.0101 
.0110 
.0115 
.0125 
.0136 
.0145 
.0155 
.0175 
.0235 
.0327 
.0390 
.0550 
.0770 
.165 
.14 
.17 
.20 
.27 


Inch. 
0. 


Initial  load. 


.0006 


.0082 


.0056 


.0082 


.0166 


Edges  oontnbot 
Scale  starts. 

Tensile  strengtlk 


Fractured  plate  along  line  of  riveting,  beginning  at  the  east  edge. 
Appearance  silky,  slight  lamination. 

Maximum  stress  on  joM,  Pounds  per  square  inch. 

Tension  on  gross  section  of  plate • 88,940 

Tension  on  net  section  of  plate 69,220 

Compression  on  bearing  surface  of  rivets 88,000 

Shearing  on  rivets 25,120 

Elongation  of  inch  sections,  ''.43,  ".41,  ''.36,  ",38,  ".40,  ".43. 
Open  at  edges  ".05  and  ".10. 


TESTS  OP  IBON  AND   STEEL. 
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No.  1372. 
(f ''  steel  plate.) 


55 
S  ^  \ 

??5 


(If  iron  rivets;  ^  drilled  holes;  2|"  pitch.) 

Areas,  Square  inches. 

GroM  seotionAl  area  of  plate 4.916 

Net  seoUoDal  area  of  plate 2.895 

Bearing  snrfaceof  rivets 2.021 

Shearing  area  of  rivets 7.216 


AppUed  loads. 

In  ganged  lengtH. 

Bemarks. 

TotaL 

Persaoare 

Elongation. 

'Set. 

4,916 

9,832 

14,748 

19,664 

24,580 

29,496 

84,412 

89,828 

44,244 

49,160 

54,076 

58,992 

63,908 

68,824 

73, 740 

78,656 

83.572 

88,488 

93,404 

98.320 

103,236 

108. 152 

113,068 

117. 984 

122,900 

127.816 

132,732 

137,648 

142,564 

147,480 

152,896 

167,312 

162.228 

167,144 

172,060 

176,976 

181.892 

186,808 

190,400 

Pound*. 

1,000 

2.000 

8,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10.000 

11,000 

12,000 

18.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,600 

21,000 

22,000 

23,000 

24,000 

26,000 

26,000 

27,000 

28,000 

29,000 

80,000 

81,000 

82,000 

83,000 

84,000 

85,000 

36.000 

87,000 

38,000 

88.730 

Jnek, 

.0001 
.0002 
.0004 
.0006 
.0008 
.0018 
.0018 
.0023 
.0028 
.0036 
0044 
.0052 
.0059 
.0067 
.0077 
.0086 
.  .0095 
.0102 
.0111 
.0123 
.0133 
.0146 
.0167 
.0194 
.0241 
.0281 
.0335 
.0460 
.0576 
.0776 
.0950 
.112 
.14 
.16 
.19 
.22 
.28 
.87 

Inch. 
0. 

Initial  load. 

Edges  contract 
ScjSe  starts. 

.0001 

.0016 

.0042 

.0071 

.0134 

.0486 

Tensile  strength. 

Fractured  plate  along  line  of  riveting,  beginning  at  the  west  edge. 
Appearance  silky,  slight  lamination. 

Maximum  stress  on  joint.  Founds  per  square  inch. 

Tension  on  grosssection  of  plate 38,730 

Tension  on  net  section  of  plate 65,770 

Compression  on  bearing  surface  of  rivets 04,210 

Shearing  on  rivets 26,890 

Elongation  of  rivet  holes,  ''.49,  ''.49,  ".45,  ".43,  ".48,  ".49. 
Open  at  edges,  ".12  and  ".10. 
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TESTS   OF   IRON  AND   STEEL. 


No.  1373. 
(f'  steel  plate.) 


<^.'x^%" 


(\y'  iron  rivets}  J"  drilled  holes;  2J''  pitch.) 

Areas,  Square  inchea. 

OrOBS  sectional  area  of  plate 4.672 

If  et  sectional  a^-ea  of  phrte 11745 

Bearing  snrfiKse  of  rivets L927 

Shearing  area  of  rivets 7.216 


Applied  loads. 

In  ganged  length. 

Seniarks. 

Total. 

Per  square 
inch. 

ISlongation. 

Set. 

Poundt. 
4,672 
9,344 
14,016 
18,688 
28,860 
28,082 
32,704 
37.  376 
42,048 
46,720 
61,892 
56,064 
60,786 
65.408 
70.080 
74,752 
79. 424 
84,096 
88,768 
98. 440 
98,112 
102,784 
107.456 
.  112, 128 
116.800 
121,472 
126.144 
180, 816 
185,488 
140, 160 
144,832 
149,504 
154, 176 
158, 848 
168.  520 
168, 192 
172,864 
177.586 
182,208 
182,250 

Poundt. 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
0.000 
10,000 
11,000 
12.000 
18,000 
14,000 
16,000 
16,000 
17,000 
18,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
20.000 
30.000 
31.000 
32,000 
83.000 
34.000 
35,000 
36.000 
37,000 
38,000 
38.000 
80.010 

Tnch, 

0. 

.0001 
.0001 
.0002 
.0008 
.0006 
.0000 
.0012 
.0017 
.0022 
.0026 
.0028 
.0035 
.0038 
.0040 
.0048 
.0047 
.0063 
.0061 
.0078 
.0070 
.0088 
.0006 
.0104 
.0114 
.0136 
.0158 
.0187 
.0238 
.0306 
.0500 
.0630 
.0840 
.103 
.12 
.15 
.18 
.21 
.28     • 
.30 

Inch. 
0. 

Initial  load. 

• 

SdgeA  oontraAt 
Scale  starts. 

Tensile  strength. 

0. 

.0017 

.0033 

.0060 

.0088 

.0255 

Fractured  plate  along  line  of  riveting,  beginning  at  the  west  edge. 
Appearance  silky,  lameUar. 

MaaBimum  $tres$  an  joinU  Ponnds  per  square  inch 

Tension  on  gross  section  of  plate 39^010 

Tension  on  net  section  of  plate 65,600 

Compression  on  bearing  surface  of  rivets 01,580 

Shearing  on  rivets 28^200 

Elongation  of  rivet  holes,  ''.49,  ''.47,  ".42,  ".45,  ".46,  ".49. 
Open  at  edges,  ".12  and  ".10. 
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No.  1374. 
(f"  steel  plate.) 


1 

21 


(^f"  iron  rivets;  J"  drilled  holes ;  2J'' pitch.) 

A  rtM,  Sqnare  inchM. 

Orosfl  sectional  area  of  plate 5.076 

27et8ecdonaI  area  of  plate 8. 102 

Bearing  surface  of  rivets 1.  974 

^Shearing  area  of  rivet« 7.216 


Applied  loads.       |     In  ganfed  length. 

Total. 

''^inX'l^-P^'^o- 

Set. 

Bemarks. 

Poundt. 
5,076 
10. 152 
15,228 
20,304 
26,380 
30,456 
35,  532 
40.608 
45,684 
60,760 
.'.5.  836 
60,912 
65,988 
:    71, 064 

Poundt.          Ineh. 
1, 000     •     0. 
2,0C0    1         .0001 
S,  000     '          -  0009 

Inch, 
0. 

Initial  load. 

Scale  starts  and  edges  oontraot. 
Tensile  strength. 

4.000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14.000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21  AAA 

.0003 
.0006 
.C006 
.0008 
.0011 
.0014 
.       .0018 
•       .0024 
.0029 
.0034 
.0040 
.0049 
.0050 
.0068 
.0075 
.0080 
.0088 
.0100 
.0109 
.0119 
.0134 
.0148 
.0178 
.0196 
.0239 
.0359 
.0522 
.0676 
.0840 
.107 
.14 
.16 
.18 
.21 
.29 

.0003 

.0066 

,    76.140 
'    81, 216 

.0038 

;    86.292 

1    91, 368 

96,444 
101.620 
106,596 

.0064, 

111,672            2^666 
1I6, 748    1        23, 000 

121,  824    '        24.  000 

1  126,900 
131,976 
187,  052 
142, 128 
147,  204 
152.  280 
157,  356 

25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
38,000 
84,000 
35,000 
36,000 
37,000 
37,960 

.0009 

.0434 

162,  432 

167,508 

172,584 
177,660 
182,736 
187, 812 
192,700 

Fractured  plate  along  line  of  riveting,  beginning  at  the  west  edge. 
This  edge  opened  y'  before  the  final  separation  of  the  plate. 
Appearance  silky,  very  lamellar. 

Mcunmum  stress  on  joint  Poonds  per  square  inch. 

Tension  on  gross  section  of  plate 87,960 

Tension  on  net  section  of  plate 62,120 

Compression  on  bearing  surface  of  ilyets 07,620 

Shearing  on  rivets 26,700 

Elongation  of  rivet  holes,  ".58,  ",51,  ".47,  ".47,  ".50,  ".52. 
Open  at  edges,  ".25  and  ".05. 
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No.  1375. 
ii^'  steel  plate.) 


(If  iron  rivets;  f  drilled  holes;  2J''  pitch.) 

AreM.  Square  inches. 

Grow  fiectional  area  of  plate .    5.130 

Net  sectjoiial  area  of  plate 3.135 

Bearing  sarfkce  of  riTeta 1. 995i 

SheariDg  area  of  riveta 7.21ft 


Applied  loads. 

In  gangedlength. 

Bemarks. 

Total. 

Per  square 

iQCb. 

Elongation.        Set. 

PoxmdLt. 

5,130 

10, 260 

15.P90 

20,520 

25, 650 

80,  780 

86,  910 

41.040 

46,170 

61,300 

66.430 

61,560 

66,690 

71, 820 

76,950 

82,080 

87, 210 

92,340 

97,470 

102,600 

107,780 

112,  860 

117,990 

123,120 

128, 250 

133,  380 

138,  510 

143,640 

148,  770 

153,900 

150,  030 

164,160 

169.  290 

174.  420 

179.  650 

184,680 

189,  810 

191,910 

200,  070 

204,200 

Pound: 

1,000 

2,000 

8,000 

4.000 

6,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

IH.OOO 

14,000 

16,  000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

26.000 

27.000 

28,000 

29,000 

30,  000 

31,  000 
82,000 
83,000 
34.000 
36.000 
36,000 
37,000 
38,000 
39,  000 
39,  810 

Inch. 
0. 

.0001 
.0002 
.0005 
.0007 
.0011 

OOU 
.0018 
.0021 
.0031 
.0046 
.0061 
.0066 
.0076 
.0083 
.0090 
-0096 
.0108 
.0108 

0115 
.0126 

0131 
.0141 
.0151 
.0171 

0198 
.0221 
.0275 
.0467 
.0625 
.0785 
.095 
.112 
.14 
.16 
.19 
.21 
.26 
.31 
.38 

Inch, 
0. 

Initialload. 

• 

.0001 



OOU 

.0054 

1 

I 

I 

.0066 

, 

0108 

( 

.0526 

Edges  contract  and  scale  starts.                            , 

1 

Tensile  strength. 

Fractured  plate  along  line  of  riveting,  beginning  at  the  east  edge. 
Appearance  silky,  slight  lamination. 

Maxmum  stress  on  joint. 

Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 89,810 

Tension  on  net  sectiou  of  plate  65,140 

Compression  on  bearing  surface  of  rivets 103,360 

Shearing  on  rivets 28, 300 

Elongation  of  rivet  holes,  ''.59,  ".56,  ".53,  ".51,  ",54,  ".58. 
Open  at  edges,  ".15  and  ",24. 


TESTS   OF   lEON   AND   STEEL. 


893 


No.  1376. 
(f"  steel  plate.) 


1 


»2 


.§ 


{\i  iron  rivets ;  i  drilled  holes;  2|  pitch.) 


Areas.  Sqoare  inche*. 

-Orom  Bectional  area  of  plate ^ 5.460 

IT^et  aecUonal  area  of  plate 3!  439 

fearing  surface  of  riveta 2.011 

Shearing  area  of  rivets 7!216 


Applied  loads. 

In  ganged  length. 

Aeraarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Ptmndi. 
5,450 
10.900 
16,350 
21,800 
27,230 
82.700 
88,150 
43,600 
49,050 
54,500 
^9,  950 
65.400 
70. 8,'^0 
76,  300 
81,  7.50 
87.  200 
9J,  OoO 
98.  100 
103,  5.-0 
109,  000 
114,4,')0 
119.  900 
125,  .350 
130,  800 
136,  2.'>0 
141,700 
147, 150 
152,  600 
158,  0.-)0 
163.  500 
168,9,50 
174. 400 
179,  8.^)0 
185.  300 
190,  750 
196, 200 
201.6,00 
207, 100 
212, 100 

Poundi. 
1,000 
2,000 
8,000 
4,000 
6.000 
6.000 
7.000 
8,000 
9.  000 
10,000 
11,000 
12.  000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,  000 
22.000 
23,000 
24,  OiJO 
2.5.000 
26,000 
27,  000 
28.000 
29,000 
80,000 
31,  000 
82,  000 
33,000 
84.000 
3.5,000 
36.  000 
37,000 
88,000 
38,920 

Inch. 

0. 

.0002 
.0005 
.0007 
.0011 
.0017 
.0025 
.0041 
.0051 
.0065 
.0075 

Inch. 
0. 

Initial  load. 

Edges  contract 
Scide  starts. 

Tensile  strength. 

.0004 

.0047 

.0085 
.0092 
.0100 



.0110 

♦0120 

.0129 

.0138 

.0148 

.0160 

.0176 

.0193 

.0219 

.0247 

.0293 

.0350 

.0415 

.0550 

.0720 

.0832 

.102 

.13 

.16 

.18 

.20 

.24 

.28 

.35 

.48 

.0080 

.0118 

.0217 

.0728 

Fractured  the  plate  along  line  of  riveting.    Fractured  each  edge  be- 
fore the  middle  of  the  joint  separated.    Appearance  silky,  laminated. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate f.T.^*  ^*'' •^"'''^38°  mI, 

Tension  on  net  section  of  plate 61*670 

Compression  on  bearing  surface  of  rivets .I!!!l"". 105'  470 

Shearing  on  rivets !!I!!I!"!.IJIiI!!JJ^.'      29' 890 

Elongation  of  rivet  holes,  ''.72,  ''.65,  ".64,  ''.6l/''.647''.69. 

Open  at  edges,  ".20  and  ".28. 


SH 


T£8TS   OF  IRON  AND   ST££L. 
Ko.  1377. 


(f'  steel  plate.) 


M  ^  1^    H 


{{I  iron  rivets ;  J  drilled  holes ;  2|  pitch.) 

Areita, 

Square  inches. 

Gross  aeotiooal  areaof  plato 5. 29> 

Net  sectioual  areaof  plate 3.342 

BeaiiDg  surface  of  rivets :.  1.94^ 

Shearing  area  of  rivets 7. 21G 


Applied  loads. 

lu  gauged  length. 

Remarks. 

Total. 

Per  square 
iuou. 

Elongation. 

Sot. 

Pounds. 

5,290 

10,580 

15,  870 

21,160 

26,  450 

31.740 

37,  030 

42.  320 

47,  610 

52,900 

58,190 

63.480 

68,770 

74,  060 

79, 350 

84,640 

89.  930 

95,  220 

100,510 

105,  800 

111,090 

116,880 

121.670 

126,  960 

132,250 

137,  540 

142,830 

148, 120 

153,  410 

158,700 

183.  990 

109, 280 

174, 570 

179,  860 

185,150 

190,440 

Pounds. 
1,000 
2,000 

3.000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10, 000 

11.000 

12.000 

13.000 

14,000 

15,  000 

16,  000 
17,000 
18,000 

19.  000 

20,  000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,  000 
28,000 
29,000 
30,  000 
31,000 
32,000 
38.000 
34,000 
35.000 
36,  000 

Inch. 
0. 
.0000 

-. 0005 
-.0007 
-.0008 
-.0011 
-.0008 
-.0004 
-f.0005 
.0008 
.0018 
.0020 
.0022 
.0027 
.0032 
.004d 
.0052 
.0064 
.0074 
.0087 
.0103 
.0118 
.0140 
.0153 
.0170 
.0200 
.0240 
.0311 
.0421 
.0600 
.0780 
.0995 
.121 
.16 
.18 
.21 

Inch. 
0. 

Initial  load. 

Joint  convex  on  the  mlopometer  side,  cauaing 
niinaa  readings  as  the  plate  stralgluened. 

Bdges  oontnust  and  scale  stacta. 

.0001 

.0027 

.0052 

.0092 

.0152 

.0539 
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Applied  loads. 

In  jTauged  length. 

Bemarkfl. 

Total. 

Per  square 
incli. 

Elongation. 

Set. 

Poundt. 

195, 730 
201.020 
206,810 
210,900 

Poundt. 
37,000 
38.000 
39,000 
89,870 

Inch, 
.25 
.29 
,35 
.46 

Ineh. 

^ 

Tensile  strength. 

Fractured  plate  along  line  of  riveting,  beginning  at  the  east  edge. 
There  was  a  seam  in  two  fractared  sections  at  this  edge  of  the  plate. 
The  scale  first  started  at  this  point. 

Appearance  of  fractare  silky,  slightly  lamellar. 

Maximum  streaa  on  joint. 

Ponnds  per  square  inch. 

Tension  on  gross  seotien  of  plate 39.870 

Tension  on  net  section  of  plate 63. 110 

Compreeaion  on  bearing  sarface  of  rivets 108.260 

Shearing  on  rivets 29,230 

Elongation  of  inch  sections,  ''.68,  ''.Gl,  ''.60,  ".58.  ".61,  ".07, 
Open  at  edges,  ".10  and  ".20. 


Ko.  1378. 
(I"  steel  plate.) 


^'<  '^> 


^  ft 


{\l  iron  rivets;  J"  drilled  holes ;  2  J"  pitch.) 

Areas, 

Square  inches. 

Gross  sectional  area  of  plate 5.745 

Net  sectional  area  of  plate 3.  7.W 

Bearing  surface  of  rivets 2.011 

Shearing  area  of  rivets ; 7.216 


AppUed  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Poundt. 
5,745 
11,490 
17,235 
22,980 
28,725 
34,470 

Poundt. 
1,000 
2.000 
8,000 
4,000 
5.000 
6,000 

Inch. 
.0 

.0001 
.0001 
.0003 
.0003 
.0004 

Ineh. 
0. 

Initial  load. 

.0002 
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1       Applied  loads. 

1 

In  gauged  length. 

Bemarka. 

1 

j    Total. 

Per  square 
look. 

Elongation. 

Set. 

1 

Pounds. 

40, 215 

45,960 

61,705 

67,450 

63. 195 

68.940 

74,685 

80,430 

86,175 

91,920 

97,665 

103.410 

109. 156 

114.900 

120. 045 

126,390 

132,125 

137.  880 

143.625 

149.370 

155, 115 

Pounds, 
7,000 
8.000 
9.000 
10.000 
11,000 
12,000 
13.000 
14.000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21.000 
22.000 
23.000 
24,000 
25.000 
26.0«K) 
27,000 
28.000 
29.000 
30.000 
31.000 
32,000 
33.  000 
34,000 
35.  OUO 
36,000 
37.000 
38.000 
39,000 
40.000 
40,560 

Inch, 
.0011 
.0020 
.0026 
.0032 
.0039 
.0045 
.0054 
.0060 
.0065 
.0074 
.0084 
.0094 
.0104 
.0119 
.01.14 
.0148 
.0164 
.0189 
.0224 
.0295 
.0403 
.0553 
.0690 
.0851 
.0980 
.115 
.16 
.18 
.21 
.23 
.27 
.31 
.37 
.42 
.60 


Inch. 

• 

Edgeaoontnot 
Scale  starta. 

Tensile  Btrength. 

Test  discontioned  whUe  auatainlng  thia  load,  be- 
fore the  fracture  of  plate  was  oompLeted. 

.0026 

.0064 

.0094 

.0166 

160.  860 

166.605 

172, 360 
178, 095 

.0752 

183, 840 
189,685 
195,  330 
201, 075 
206,820 

212,565 

218.810 
224,055 
229, 800 
233,000 
160,000 

1 

Maximum  stress  on  joint, 

Pounda  per  aqnare  inch. 

Tension  on  gross  section  of  plate 40  660 

Tension  ou  net  section  of  plate. 62!  400 

Compression  on  bearing  surface  of  riveta 115,800 

Shearingon  rivets .\. 8^280 

The  plate  began  to  fracture  at  one  edge  and  had  extended  through 
three  sections  when  the  test  was  discontinued.  Appearance  silky, 
lamellar. 
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<  21  X  8.> 


(^f  iron  rivets;  |  drilled  holes;  2J  pitch.) 

Areas. 

_  ^,      ,  .    -  ^  Sqaare  inches. 

Gross  MctioDftl  area  of  plate 5.775 

Net  seotional  area  of  plate ',\\\  3!  754 

Bearing  sorfaoe  of  riTete '.  io2l 

Shearing  area  of  rivets I-!!J«r.*  7.216 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Tot^    ^"j«T"" 

Elongation. 

Set. 

Inch. 

0. 

Foundi. 

5,775 

11,550 

17,325 

23,100 

28.875 

34,650 

40,425 

46,200 

61.975 

57,760 

63,525 

69,800 

75,076 

80,850 

86.625 

92,400 

98,176 

103,960 

109,725 

115,500 

121,275 

127,050 

132,825 

138,600 

144,875 

150,150 

156.925 

161,700 

167, 475 

178,260 

179,026 

184.800 

100,575 

196,350 

202,125 

207,900 

Poundt. 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15, 000 
16,000 
17.000 
18,000 
19.000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
83,000 
84,000 
35,000 
36,000 

Inch. 

0. 

.0001 
.0002 
.0004 
.0008 
.0010 
.0016 

InitialloacL 

Edges  contract 
Scale  starts. 

.0001 

.0028 
.0038 

.0043 

.0048 

.0057 

.0068 

.0078 

.0093 

.0113 

.0123 

.0133 

.0144 

.0155 

.0173 

.0187 

.0210 

.0258 

.0317 

.0427 

.0370 

.0740 

.0945 

.  IKO 

.15 

.17 

.19 

.21 

.0028 

.0066 

.0112 

.0237 

.1012 

.25 
.29 

1 

S.  Ex.  30 57 
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TESTS   OP   IRON   AND   STEEL; 


AppUecl  loads. 

In  ganged  lonji^th. 

BfiinftrkBi 

Total. 

Per  sqaare 
inch. 

Elongation. 

Sot 

Pounda. 

218,675 

219,450 

225,225 

231,000 

235,080 

Poundt. 
87,000 
38,000 
39,000 
40,000 
40,700 

Inch, 
.38 
.38 
.42 
.49 
.60 

Inch. 

Tensile  strength. 

Test  disGontinaed  soon  aftei*  papssing  the  maximum  load. 

Maximum  stress  on  joint 

Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 40,700 

Tension  on  net  seotion  of  plate 62,620 

Compressioa  on  bearing  surface  of  rivets 116,280 

Shearing  on  riyets 32,570 

Elongation  of  rivet  holes  in  plate,  ''.49,  ".50,  ".4o,  "4.5,  ".50,  ".55. 
Widths  (maximum)  of  rivet  holes,  ".03,  ",96,  ".96,  ".96,  ".99,  ".98. 


No.  1379. 

(§"  steel  plate.) 
if 


13,50 


Original    Mcknesa  r38^ 


Sketch  of  tho  plate  after  testing,  showing  widths  and  thicknesses,  the 
elongations  of  rivet  holes,  and  the  i)ositions  of  curved  lines  formed,  in 
relief,  about  the  rivet  holes. 
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No.  1380. 
(I-''  Steel  plate.) 


(If  iron  rivets;  V*  drilled  holes  j  2"  pitch.) 


Areas,  Square  inohes 

6ro88  Beotional  ftrea  of  plate 4.666 

Ket  sectional  area  of  plate 2.828 

Bearing  surface  of  Hveta 2.828 

Shearing  areaof  riyete 9.425 


AppUed  loads. 

In  ganged  length. 

•R^tn^Af. 

Total. 

Per  square 
inoh. 

Elongation. 

Set 

Pounda. 
4,656 
9,812 
13,968 
18,624 
23,  280 
27,936 
32,592 

Poundt. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11.000 

12,000 

13.000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

81,000 

82.000 

83,000 

34,000 

84,500 

Inch, 

0. 

.0001 
.0001 
.0002 
.0004 
.0010 
.0020 
.0082 
.0046 
.0055 
.0065 
.0072 
.0079 
.0005 
.0rte2 
.0102 
.0111 
.0121 
.0182 
.0146 
.0160 
.0183 
.0208 
.0244 
.0285 
.0365 
.0448 
.0550 
.0660 
.0787 
.0954 
.111 
.14 
.19 
.26 

Inch. 

a 

Initial  load. 

Scale  atarta. 
TensUe  strength. 

.0002 

87. 248 
41  904 



40i560 
51,  216 
55,872 
60,528 
65, 184 
H9,840 
74,496 
79. 152 
M3.808 
H8,464 
03. 120 
97.776 
102,  432 
107,  0t?8 
111,744 
116.400 
121.  056 
125.  712 
130.  368 
135,  024 
139.  680 
144.  336 
148.992 
153.648 
158.304 
160,650 

.0049 

.0070 

.0110 

.0695 

Simnltaneoas  fractare  of  plate  along  line  of  riveting.    Appearance 
silky,  slight  lamination. 

Maximum  stress  on  joint  i^onnds  per  square  inch 

Tension  on  gross  section  of  plate 84,500 

Tension  on  net  seetlon  of  plate 69,010 

Compression  on  bearing  surface  of  rivets 69,010 

Shearing  on  rivets 17,060 

ElongatioQ  of  rivet  holes,  ".40,  ".40,  ".41,  ".40,  ".39,  ",39. 
Not  opeu  at  edges. 


900 


TESTS  OF  IBON  AND  ST£EL. 


No.  1381. 
(%"  Steel  plate.) 


}>;{  H 


U 


<A  >*^> 


(If  iron  rivets  j  V  drilled  holes ;  2"  pitch.) 

Areas,  Sqoar«  inches. 

OroBfl  sectional  area  of  plate 4.573 

Net  Rcotioual  area  of  plate 2.286 

Bearing  surface  of  livets 2,2W 

SheariDfc  area  of  rivets 9:425 


Applied  loads. 


Total. 


Pounds. 
4,572 
9,144 
13,716 
18,288 
22,8(10 
27.432 
32,004 
36.576 
41. 148 
45, 720 
50,292 
54,864 
59, 436 
04,008 
68,580 
78,  IKZ 
77, 724 
83, 296 
86.868 
91,  440 
96,012 
100,584 
105, 156 
109,  728 
114.800 
118, 672 
123,444 
128. 016 
132,588 
137,160 
141.732 
146,304 
150. 870 
152,900 


In  ganged  length. 


Set. 


Jneh. 

0. 


Per  square 
Inoli. 

Elongation. 

Pounds. 

Inch. 

1,000 

0. 

2, 000 

.0001 

8,000 

.0002 

4.000 

.0004 

6,000 

.0008 

6,000 

.0014 

7,000 

.0028 

8.000 

.0088 

9,000 

.0045 

10,000 

.0060 

11,000 

.0070 

12,000 

.0074 

13,000 

.0082 

14,000 

.0093 

15,000 

.0100 

16.000 

.0110 

17.000 

.0121 

18.000 

.0129 

19,000 

.0142 

20.000 

.0155 

21,000 

.0170 

22.000 

.0185 

23.000 

.  0220 

24,000 

.0260 

25,000 

.0310 

26,000 

.0300 

27,000 

.0470 

28,000 

.0650 

29,000 

.0780 

80.000 

.0895 

81.000 

.110 

82,000 

.14 

83,000 

.17 

83,440 

.26 

Eemarks. 


.0003 


.0047 


Initial  load. 


.0075  ' 


.0115 


.0250 


Edges  contract. 


Tensile  strength. 


Fractured  along  line  of  riveting.    Appearance  silky,  slightly  lam- 
ellar. 

Maximum  aireas  on  joint  Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 33,440 

Tension  on  net  section  of  plate 66,880 

Compression  on  bearing 66,880 

Shearing  on  rivets 16^220 

Elongation  of  rivet  holes,  '',38,  ''.37,  ".38,  ".38,  ".37,  ".36. 
Not  open  at  edges. 


TESTS   OP   IBON   AND   STEEL. 
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No.  1382. 
(I"  steel  plate.) 


<  2."  X  2f> 


{\^"  iron  rivets;  1''  drilled  holes;  2^"  pitch.) 

Areas,  Square  inches. 

GroM  seotional  area  of  plate 4.947 

Net  sectional  area  of  plato 2.619 

BearinK  surface  of  livete 2.328 

Shearing  anw  of  rivets 9.426 


Appli 

ed  loads. 

Per  sqnaro 
inch. 

In  gauged  length. 

Bemarks. 

Totol. 

Elongation.        Set. 

Pound*. 
4,947 
0,894 

Pownda. 
1,000 
2,000 

Inch, 

0. 

.0001 
.  0002 
.0004 

Inch. 
0. 

Initial  load. 

Edges  contract. 

Scale  starts  off  plate. 
Scale  starts  off  ooyers. 

TensUe  strength. 

14,841 
19,788 
24.  735 
29.  682 
34,629 
39,  576 
44,523 

3,  000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 

10,  000 

11,  000 
12, 000 
13.  000 
14,000 
15.  000 
16,000 
17,  000 
18,000 
10.  000 

20,  000 

21,  000 

22,  000 
23. 000 

24,  VOO 

25,  000 
26,000 
27.000 
28.000 
29,000 
30,  000 
31,000 
32,000 
33,000 
34,000 
35, 000 
»5,  500 

.0008 
.  0020 
.0036 
.0049 
.0005 
.0080 
.0090 
.0100 
.0105 

.0001 

.0027 

49,470 
54,417 

.0065 

59. 364 
64,811 
69,258 
74,  205 
79, 152 
84.099 
89,046 
93,993 
98.940 
103,  887 
108,834 
113,781 
118,728 
123,675 
128.  622 
133,  560 
138, 516 
143. 463 
118,410 
153,  357 
158, 304 
163, 251 
168, 198 
173, 145 
176,  080 

.0110 

.0115 

.0125 

.  0135 

.0145 

.0155 

.0165 

.OlfcO 

.0200 

.0210 

.  0230 

.0265 

.  0325 

.0308 

.0477 

.0586 

.0685 

.0860 

.102 

.12 

.17 

.22 

.31 

.0000 

.0124 

.0205 

.0593 

Fractured  the  plate  along  the  line  of  riveting,  beginning  at  the  east 
edge.    Appearance  silky,  slightly  lamellar. 

Maximum  stress  on  joint*  Pounds  per  sqtuire  inoh. 

Tension  on  gross  section  of  plate 35,  690 

Tension  on  net  section  of  plate 67,230 

Compression  on  bearing  surface  of  rivets 75,640 

Shearing  on  rivets ^ 18,680 

Elongation  of  rivet  holes,  ".43,  ".42,  ".41,  ".40,  ".38,  ".40. 
Open  at  edges  ".03  each. 
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TESTS   OF  IBON  AND   STEEL. 


No.  1383. 
(f '  Steel  plate.) 


(^  iron  rivets;  V  drilled  holes;  2^''  pitch.) 

Areas. 

Square  inchM. 

OroMseotioiial  area  of  plate 4.888 

Het  sectional  area  of  plate 2.585 

Bearing  sorfkce  of  ri^eta 2.298 

Shearing  area  of  rivets 9.425 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  Boaare 
inZk. 

Elongation. 

Set. 

Poundt. 
4,888 
9.766 
14,649 
19,582 
24,415 
29,298 
84,181 
39,064 
48.947 
48,880 
58,718 
58,506 

2'SS 
68,862 

78,245 

78,128 

88.011 

87.894 

92,777 

97.660 

102,548 

107.426 

112,809 

117,192 

122.075 

126,968 

181.  841 

186,724 

141.607 

146, 490 

151,373 

169,600 

160,000 

Pound*. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10.000 

11,000 

12,000 

13.000 

14.000 

15.000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

28.000 

24,000 

25,000 

26,000 

27,000 

28.000 

29,000 

80,000 

81.000 

84,780 

Inch. 

0. 

.0001 
.0002 
.0003 
.0005 
.0014 
.0026 
.0038 
.0058 
.0067 
.0075 
.0085 
.0095 
.0102 
.0110 
.0118 
.0126 
.0135 
.0151 
.0166 
.0186 
.0205 
.0285 
.0264 
.0301 
.0396 
.0485 
.0596 
.0720 
.0866 
.1060 

Ineh. 
0. 

Initial  load.  • 

Edges  ooBtnwt 

Tensile  strength. 
Testdisoontinued. 

.0001 

.0052 

.'oom" 

.0121 

.0286 

Maximum  stress  on  joint. 

Pounds  per  square  inch. 

Tension  on  gross  seetioo  of  plate 84.730 

Tension  on  net  section  of  plate 65.610 

Compression  on  bearing  surface  of^Tets 73.800 

Shearing  on  rivets 17,990 

Elongation  of  rivet  holes,  ''.32,  ''.32,  ".32,  ".32,  ".32,  ".32. 
Width  of  rivet  holes,  1".07,  l".ll,  I'Ml,  i".12, 1".12, 1".06. 


TESTS   OF   IRON   ANI>  STEEL. 
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No.  138*. 
(f "  steel  plate.) 


Si  ^ 


m 


21'     s: 
^"  iron Ti vets;  V  drilled  holes ;  2^''  pitch.) 


ArtOB',  Square  inohes. 

Orow  Mctioual  area  of  plate 6.140 

Net  fiectional  area  of  plate - 2.854 

Ik^arinesarrace  of  rivets 2.2M 

Sbeariug  area  of  rivets 9.425 


Applied  loads.        |      In  gauged  lengtli.      I 


Total. 

6,140 

10.280 

16,420 

20,  .'iCO 

26,700 

80,840 

35,080 

41, 120 

46,200 

61,400 

66,640 

61.680 

66,820 

71,960 

77.S00 

82,240 

87.880 

92,620 

97.660 

102,800 

107, 940 

113,080 

118.220 

122,860 

128,600 

133.640 

138,780 

143,920 

149,060 

164,200 

169,840 

164.480 

169,620 

174, 760 

179,900 

182,450 


i''"«l.""  >'•»«««<» 


Poiindf. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7.000 

8.000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

26,000 

26.000 

27,000 

28,000 

29,000 

30,000 

31,000 

82,000 

33,000 

84,000 

85,000 

85,490 


JncA. 
0. 

.0003 
.0005 
.0008 
.0017 
.0028 
.0053 
.0070 
.0087 
.0097 
.0107 
.0115 
.0122 
.0129 
.0137 
.0150 
.0160 
.0170 
.0187 
.0207 
.0232 
.0253 


.0373 

.0433 

.0536 

.0li70 

.0757 

.0930 

.11 

.14 

.17 

.21 

.25 

.31 


Set. 


Inch. 
0. 


Bemarks. 


.0003 


.0063 


.0087 


.0137 


.0279 


Initial  load. 


Edges  contract* 
Scale  starts. 

Tensile  strength. 


Fractured  the  plate  along  line  of  riveting,  beginning  at  the  west  edge. 
Appearance  silky,  lamellar. 

if  axtmiim  %ire%B  on  joint.  Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 85,490 

Tension  on  net  section  of  plate 68,930 

Compression  on  bearing  surface  of  rivets 79,810 

Shearing  on  rivets 19,360 

Elongation  of  rivet  holes,  '^52,  ''.48,  ''.4G,  ''.44,  ".44,  "46.    . 
Open  at  edges  ".15  aiul  ".04. 
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TESTS   OF   IRON   AND   STEEL. 
No.  1385. 


(f ''  Steel  plate.) 


^  a 


<27  X  fi  > 


{\\"  iron  rivets ;  1"  drilled  holes ;  2\"  pitch.) 

Sqnare  inches. 

Grou  sectional  area  of  plate fi.m 

Net  sectional  area  of  plate 2.846 

Bearing  snrface  of  rirets 2.280 

Shearing  area  of  rivets 9.42S 


Applied  loads. 


Tow.     ^«'^X" 


Poundi. 
S,126 
10, 252 
15,378 
20.504 
25.630 
80.756 
85,882 
41,008 
46,134 
61,260 
66,886 
61, 512 
66,638 
71,764 
76.890 
82,016 
87,142 
92,268 
97,394 
102, 520 
107.646 
112, 772 
117.898 
123,024 
128,160 
133,276 
138,402 
148, 528 
148,654 
153, 780 
158.906 
164, 032 


Poundi. 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18.000 
14.000 
15.000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27.000 
28.000 
29. 000 
80,000 
31.000 
32.000 


Inch, 
0. 
.0001 
.0003 
.0007 
.0012 
.0026 
.0035 
.0045 
.0055 
.0066 
.0080 
.0087 
.0097 
.0107 
.0114 
.0122 
.0132 
.0139 
.0152 
.0164 
.0187 
0202 
.0218 
.0256 
.0281 
.0347 
.0435 
.0565 
.0687 
.0821 
.104 
.12 


.0007 


.0052 


.0085 


.0120 


.0212 


Edgea  contract 


AppUed  loads. 

In  ganged  length. 

Bemarka. 

TotaL 

inok. 

• 

Elongation. 

Set. 

Potind*. 
181l,lfi8 
174.284 
179,410 
188.700 

Poundt. 
83,000 
84.000 
38^000 
8fi.840 

Jneh, 
.15 
.18 
.24 
.81 

Jnek. 

Soaleatazta. 
TenaOe  atnngth. 

Fractured  plate  along  line  of  rivetingi  beginning  at  the  east  edge* 
Appearance  Bilky,  very  lamellar. 

Maxmum  streu  on  joint 

Ponnda  per  aqnare  inch* 

Tenaionongioaaaeotiimofplate 35,040 

Tension  on  net  aeotion  of  plate 64.560 

Compreaaion  on  beating  aoifiMe  of  rireta 80,570 

Sbearingoniiyeta 19,490 

Elongation  of  rivet  holeg,  '^63,  ''.6d,  ''.48,  ''.45,  ".45,  ".46. 
Open  at  edges  ".7  and  ".2. 

Fractured  areas. 

Square 

Inohea 
0.42X.24=  .1008 
1.08X.92=  .2376 
1.04X.21S  .2184 
1.06X.20S  .2120 
1.04X.20S  .2060 
1.08X.81S  .2268 
0.48  X.24a  .1082 

1,8068 1  Contraction,  64.1  per  cent. 
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TESTS   OP  IRON  AND   STEEL. 


No.  1386. 
ii"  steel  plate.) 


(i|''  iron  rivets;  1"  drilled  holes;  2|"  pitch.) 

Areas.  Square  inoheft. 

GroBs sectional  aroaofplate ..g &244 

Net  sectional  area  of  pliLle f 8.086 

Bcarinf;  surface  of  rivets 2.206 

f)heanng  area  of  rivets 8.425 


Applied  loads. 

In  gangei 
Elongation. 

1  length. 

BemmrkB. 

Total. 

Per  square 
inch. 

Pounds. 
1,000 

2.000 

Set. 

Pounds. 
6,244 
10.488 

Inch. 
0. 
—  0002 

Inch. 
0. 

Initial  load. 

Edges  oontraet. 
Scale  atarta. 

Tensile  strength. 

15.782    1          3.000          -.0002 
20, 970              4, 000           — .  0001 
20,220    !          5,000            0. 
81,404    ,         0,000             .0002 
86,708    !         7.000              .0018 
41. 952              8, 000              .  0028 
47  190    '■         0  000             .flosfl 

.0001 

62,' 440 
67,084 
62,928 
68,172 
73, 410 
78.060 
83.904 
89.148 
94.302 
99,036 
104,880 
110, 124 
115,368 
120, 612 
126,856 
131,100 
136,344 
141,688 
146,832 
162,076 
157,320 
162,664 
167.808 
173, 052 
178,296 
183.540 
188,784 
194.028 
194,100 
190,000 

10,000 
11.000 
12.000 

13,  OUO 

14,  000 
liS.OftO 
16,  0'»0 
17,000 
18,000 
19,000 
20,  000 
21.000 
22,000 
23,000 
24.000 
25,000 
20,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
33,000 
84,000 
36,000 
30,000 

:»7.ooo 

37,010 

.0051 
.0071 
.0070 
.0080 
.0086 
.0093 
.0103 
.0118 
.0123 
0133 
.0148 
.0159 
.0169 
.0183 
.0199 
.0231 
.0293 
.0364 
.0490 
.0635 
.0806 
.1040 
.13 
.16 
.19 
.22 
.27 
.37 
.39 

.0061 

.0098 

.0188 

.0198 

.0780 

Maximum  8trc$9  on  Joint.  Ponnds  per  square  inch. 

Tension  on  gross  section  of  plate 87,010 

Tension  on  net  section  of  plate 68,830 

Compression  on  bearing  surface  of  rivets 87,9tA 

Shearing  on  rivets 20.580 

Elongation  of  rivet  holes,  ".41,  ".37,  ".36,  ".34,  ".36,  ".38. 
Width  of  rivet  holes,  1".00, 1".10,  l".ll,  1".10, 1".10, 1".06. 


(I"  steel  plate.) 


S 


5 


^5 


<a:  X  2:> 


(II  iron  rivets;  T' drilled  holes;  2|" pitch.) 

AreOB,  Square  inches. 

OroBSBectioxul  area  of  plate 5.205 

Netnectional  area  of  plate 3.015 

Bearing;  surface  of  Tiveta 2.190 

Shearing  area  ofriyets 9.425 


Applied  load. 

In  ganged  length. 

Total 

Per  square 
inch. 

Elongation. 

Ineh. 

0. 

.0001 
.0002 
.0003 
.0004 
.0005 
.0010 
.0020 
.0025 
.0032 
.0037 
.0043 
.0050 
.0058 
.0068 
.0083 
.0008 
.0117 
.0132 
.0147 
.0172 
.0202 
.0238 
.02K2 
.0337 
.0408 
.0462 
.0549 
.0600 
.0790 
.0930 
.1180 
.15 
.18 
.21 
.29 
.37 

Sot. 

Hemarks. 

Pounds. 

5,205 

10,410 

15,615 

20,820 

26,025 

31,230 

36,485 

41.640 

46,845 

52.050 

57,255 

62,460 

67,665 

72,870 

78,075 

83,280 

88,485 

93;  690 

98,895 

104,100 

109,305 

114, 510 

119,715 

124.920 

130, 125 

135,330 

140,535 

146,740 

150,945 

156,150 

161,855 

166.660 

171. 765 

176,970 

182,175 

187,380 

191.300 

Pounds. 

1,000 

2,000 

3,000 

4.000 

5.000 

6,000 

7,000 

8.000 

9,000 

10,009 

11.000 

12,000 

13.000 

14, 000 

15.000 

16,000 

17,000 

18,000 

19.000 

20.000 

21,000 

22,000 

28,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

80,000 

31.000 

32,000 

83,000 

34.000 

35,000 

36,000 

86,750 

Inch. 
0. 

Initial  load. 

Sdges  contraot 

• 

Scale  starts. 
Tensile  strength. 

.0002 

.0023 

.0043 

..!....  ...... 

.0107 

.0277 



Simultaneous  fracture  of  plate  along  line  of  riveting.    Appearance 
silky,  lamellar. 

Maximum  stress  an  joint  Pounds  per  sqnare  Inoh. 

Tension  on  gross  section  of  p1at6 36,7r)0 

Tension  on  net  section  of  plate e3,4.'>0 

Compression  on  bearing  snrfsce  of  rlyets 87,  H.'k) 

Shearing  on  rivets 20.300 

Elongation  of  rivet  holes,  ".50,  ".52,  ".48,  ".48,  ".48,  ".50. 
Open  at  edges  ''.05  each. 
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TESTS  OF   IRON   AND   STEEL. 


No.  1388. 
1"  steel  plate.) 


■M 


(II''  iron  rivets;  1"  drilled  holes ;  2^"  pitch.) 

Areas.  Sqnare  inches. 

GroM  sectional  area  of  plate .5.775 

Net  sectional  area  of  pliUe  3.465 

Bearing  surface  of  riveU 2.310 

Shearing  area  of  riyet« 9.425 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Poundt. 
5,775 
11,550 
17,325 
23, 100 
28, 875 
34,650 
40,425 
46,200 
51.975 
57,750 
63,  525 
69, 300 

Per  srmare 
inoii. 

PoundJt. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10, 000 
11.000 
!•>  0(10 

Elongation. 

iMh. 

0. 

.0001 
.0002 
.0004 
.0005 
.0010 
.0017 
.0032 
.0047 
.0057 
.0067 
.0080 
.0087 
.0097 
.  0104 
.0112 
.0121 
.0131 
.0147 
.0162 
.0181 

Set. 

Itief^ 
0. 

Initial  load. 

Edges  contract 
Scale  BUrts. 

Tensile  strength. 

.0002 

.'6647*" 

75  075    '        i:<  Aim 

80,850 
86,625 
92,400 
98. 175 
103,  950 
109, 725 
115,500 
121,275 

14, 000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 

.0076 

.0119 

127,050 

132  8*»5 

23,000    1          -0212 

1  138,000 

24, 000 
2.5,000 
26,000 
27, 000 
28, 000 
20,  000 
30, 000 
31.000 
32.000 
33.000 
34, 000 
3.5,  000 
36.  000 
37.000 
37.490 

.0236 

.0281 

.0368 

.0475 

.0587 

.0721 

.09.30 

.1180 

.16 

.18 

.20 

.22 

.28 

.33 

.42 

144. 375 
150.150 

.0217 

155,925 
161.700 
107. 475 
17.3, 250 
179,025 
184,800 
190,  575 
190. 350 
202,125 
207,000 
213, 675 
226,480 

Fractured  plate  along  line  of  riveting,  beginning  at  the  west  edge. 
Appearance  silky,  lamellar. 

Maximum  stress  on  joint.  Pounds  per  square  Inch. 

Tension  on  gross  section  of  plate 37,490 

Tension  on  net  section  of  plat^e : 62,480 

Compression  on  bearing  surface  of  rivets 93,710 

Shearing  on  rlyets 22,970 

Elongation  of  rivet  holes,  ".54,  ".53,  ".52,  "56,  ".60,  ".69. 
Open  at  edges,  ".10  and  ".25. 


No.  1389. 
I''  Bteel  plate.) 


:^  ^ 


10' 

0 

0 

10* 

<2.  X  S.  > 


(\y  iron  rivets ;  1"  drilled  holes ;  2^  pitch. ) 

Areas.  Square  iDohes. 

GrosBseotional  area  of  plate 5.700 

Net  BectioDal  area  of  plate 3.474 

I^arinj;  eur&ce  of  rivets 2.816 

Shearing  area  of  rivets ^ 9.425 


Applied  loads. 


incli. 


Pounds. 

5,790 

11.580 

17, 370 

23,  ItfO 

28,950 

34. 740 

40,  530 

48,320 

52, 110 

57.900 

63,690 

60,480 

75, 270 

81,060 

86.850 

92,640 

98,  430 

104,  220 

110.010 

115,800 

121, 590 

127,380 

133, 170 

138,  960 

144,  750 

1.50,  540 

156,330 

162. 120 

1C7, 910 

173, 700 

179,490 

185.  280 

191,  070 

106,860 

202, 650 

208,440 

214.  230 

216, 300 


Pounds. 

1,000 

2.0OO 

3.000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,  000 

20,000 

21,000 

22,000 

23,000 

24,  000 

25,000 

26,000 

27,000 

28,000 

20, 000 

30. 000 

31.000 

32,000 

S3.0U0 

34, 000 

35,000 

36.000 

37,000 

37,360 


III  gauge 
ongation. 

d  length. 
Set. 

Remarks. 

Inch. 

0. 
.0001 

Inch. 
0. 

Initial  load. 

.0002 

.0003 

.0004 
.0005 

.0001 

.0011 

.0023 

.0036 

.0047 
.0051 

.0037 

.0064 

.0075 

.0085 

.0095 
.0105 

.0074 

.0115 

.0125 

.0135 

.0151 
.0171 

.0116 

.0186 

.0207 

Edges  contract. 
Scale  starts. 

.0251 

.0296 
.0386 

.0236 

.0485 

.0605 

.0760 

.0925 



.12 

.15 

.17 

.20 

.23 

.28 

.35 

.41 



Tensile  strength. 

Fractured  phite  alonj?  line  of  riveting,  beginning  at  the  east  edge. 
Appearance  silky,  lamellar. 

Maximum  stress  on  joint  Pounds  per  square  inch. 

Tension  oil  gross  section  of  plito t 37,360 

Tension  on  net  nection  of  plate 02,260 

('ompression  on  hearing  surface  of  rivets 93,*  .390 

Shearing  on  rivets 21,890 

Elongation  of  rivet  holes,  ''.62,  ".57,  ''.56,  ".51,  ".55,  ".59. 
Open  at  edges,  ".07  and  ".15. 
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TESTS  OF  IRON  AND  STEEL. 


No.  1390. 
steel  plate.) 


51; 

9 

*i  ^ 

«  2 

H 

.8 

tS 

s^ 

•* 

m"  iron  rivets;  V'  drilled  holes;  2|  pitch.) 


Area9.  Square  mehes. 

OroM  sectional  area  of  pUite 4.881 

Ket  eectional  area  of  plate 3.021 

Bearing  aurface  of  rirets L860 

Sheiiriiig  area  of  rivnts 7854 


▲ppUed  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  sqnare 
inch. 

Elongation. 

Set 

Pwindi. 
4,861 
0,762 
14,643 
10.  524 
24,405 
20,286 
34,167 
80,048 
43,020 
48,  810 
53.601 
68,572 
63,458 
68,834 
73, 215 
78.006 

82.  on 

87.858 
02.730 
07,620 
102,  .Wl 
107,382 
112,263 
117, 144 
122.025 
126.006 
131.  7K7 

Poundt. 
1,000 
2.000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
18.000 
14,000 
15, 0(»0 
16.ii00 
17, 000 
1^.000 
10.000 
20.000 
21.  000 
22,000 
23,000 
24, 000 
25,000 

26.  000 

27,  000 
28,000 
20, 000 
30.000 
31,000 
82,000 
33,000 
34,000 
85,000 
36.000 
37.  000 
38,000 
38,050 
30, 000 

Inch, 
.0 

.0001 
.0001 
.OOO'J 
.0003 
.0008 
.0026 
.0042 
.0048 
.0057 
.0063 
.0071 
.0081 
.0080 
.0101 
.0117 
.0127 
.0130 
.0140 
.0161 
.0181 
.0180 
.0200 

Inch. 
.0 

Initial  load. 

Bdges  oontraot. 
Scale  starts. 

Tensile  strength. 

.0004 

.0054 

.0000 

.0141 

.0217 

1 

.0253 

.0325 

.0405 

.  0.'528 

.  0755 

.0040 

.116 

.14 

.18 

.21 

.23 

.28 

.32 

..38 

.50 

.55 

.0213 

136.668 
141.540 
146, 430 
151,311 
156,102 
161,073 
165,054 
170,  835 
175,  716 
180,607 
185.478 
100,100 
100,  350 

Simultaueoas  fracture  of  plate  along  line  of  rivetlDg.    Appearance 
silky,  slight  lamination. 

Maximum  stress  on  Joint.  Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 30,000 

Tension  on  net  section  of  plate 61,010 

Compression  on  beHring  surface  of  rivets 102(340 

i^heariogon  rivets 1 24,240 

Elongation  of  rivet  holes,  '^G3,  ''.61,  ''.58,  ".61,  ".65. 
Open  at  edges,  'MO  and  ".05. 


2 

•a 


I 


Fo.  1391. 
(I"  steel  plate.) 

io 
Io 


a: 


I. 


c^  *« 


I 


(1^//  iron  rivets;  V  drilled  holes;  2f  pitch.) 

Areas.  Square 

GroRi  Motional  area  of  pUte - 

NetBeotionnl  area  of  plute 

IJearinjjBurtaco  of  rivets 

Shearing  area  of  riretg 


inchoR. 

4  S1I 
2. !  &:; 
1.84'> 
7.854 


Applied  loads. 

In  gauged  length. 

Remarks. 

TotaL 

Per  square 
inch. 

Elongation. 

Set. 

Poundt' 
4,841 
9,C82 
14.528 
19,364 
24,205 
29,046 
83.887 
88, 728 
43.569 
48,410 
53.251 
58.092 
62,933 
67.774 
72, 615 
77,456 
82,297 
87.138 
91,979 
96,820 
101,661 
106,602 
111,»i3 
116,184 
121,025 
125,866 
130,707 
1S5, 548 
140,880 
145, 230 
150, 071 
154,912 
159. 753 
164.504 
160,435 
174, 276 
170, 117 
183,058 
188,799 
191.300 

Poundt, 
1,000 
2.000 
3.000 
4.000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16.000 
17.000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24.000 
23,000 
26,000 
27.000 
28,000 
20,000 
30,000 
81,000 
82,000 
88,000 
34,000 
35,000 
86,000 
87,000 
88.000 
30.000 
80.520 

Inch. 
.0 

.0001 
.0003 
.0004 
.0006 
.0016 
.0037 
.0054 
.0060 
.0070 
.0080 
.0007 
.0107 
.0116 
.0125 
.0140 
.0153 
.0165 
.0178 
.0188 
.0203 
.0214 
.0228 
.0250 
.0286 
.0371 
.0460 

.0790 

.0025 

.110 

.13 

.17 

.20 

.23 

.26 

.81 

.86 

.43 

.52 

Inch, 
.0 

iDitlalload. 

• 
• 

Edges  contract. 
Scale  starts. 

.001 

.0065 

.0100 

.0147 

.0225 



... 

Tensile  strength.                                                    | 

1 

Test  discontinued  before  fracture  was  completed. 
Joint  failed  along  line  of  riveting  in  plate. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate 

Tension  on  net  section  of  plate 

CompresBion  on  bearing  surface  of  rivets 

Shearing  on  rivets 

Elongation  of  rivet  holes,  ".53*,  ''.48,  ".47,  ".48,  ".52* 
began  to  fracture. 
Width  of  rivet  holes,  l".ll,  1".14, 1".12, 1".14, 1".10. 


Pounds  per  square  inch. 
35»,  fj'JO 

(5;{.x.->o 

l(W,(il>0 

-^4,300 

End  sections 
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TESTS   OP   IRON  AND   STEEL. 


No.  1392. 
(I"  Steel  plate.) 


<  if.  X  Sr> 

(If  iron  rivets ;  V  drilled  holes ;  2}''  pitch.) 

Areas.  Square  IncheiL 

Gtom  sectional  area  of  plate 5l143 

Net  sectional  area  of  plate 8.273 

Bearing  sarfaoe  of  rivets .- 1.870 

Shearing  area  of  rivets 7.854 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  sooare 
incn. 

Elongation. 

Inch, 
.0 

.0001 
.0002 
.0004 
.0009 
.0030 
.0040 
.0049 
.  0059 
.0079 
.0097 
.0110 
.0115 
.0124 
.0183 
.0145      . 
.0155 
.0169 
.0181 
.0194 
.0210 
.0225 
.0241 
.0270 
.0320 
.0*60 
.0670 
.0890 
.1040 
.18 
.15 
.18 
.20 
.22     ' 
.27 
.81 
.  .37 
.41 
.50 
.61 

Set 

Poundt. 
5,148 
10,286 
15.429 
20,572 
25,715 
80,858 
36,001 
41.144 
46,287 
51,430 
56,573 
61«716 
66,1^9 
72,002 
77, 145 
82,288 
87,431 
92,574 
97,717 
102,860 
108,003 

118. 146 
118,289 
123,432 
128, 575 
138,718 
188,861 
144,004 

149. 147 
154,290 
159, 433 
164.  576 
169.719 
174,862 
180,005 
185,148 
190,291 
195.434 
200,577 
204,850 

Pounda, 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9.000 
10.000 
11,000 
12,000 
13,000 
14, 000 
15,000 
16,  000 
17.000 
18.000 
19,000 
20.000 
21.000 
22, 000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
81,000 
32,  000 
33,000 
34,000 
85,000 
36,000 
87.000 
88,000 
89. 000 
89,810 

Inch, 
.0 

Initialload. 

Edges  contract. 

Scale  starts. 

* 

Tensile  strength. 

.0004 

.0064 

.0103 

.0145 

.0251 

-•-"»••"-••- 

Fractured  the  plate  along  line  of  riveting,  begiDning  at  the  east  edge. 
Appearance  silky,  lamellar. 

Maximum  ttreas  on  joint.  Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 39,840 

Tension  on  net,  section  of  pUte 62,500 

Compressiou  on  bearing  surface  of  rivets 109.540 

Shearing  on  rivet. 26,060 

Elongation  of  rivet  holes,  ".83,  ''.76,  ''.70,  ".72,  ".75. 
Open  at  edges,  ".20  and  ".26. 


No.  1393. 


(I"  Bteel  platjB.) 


(H"  iron  rivets ;  V  drilled  holes;  2^"  pitch.) 

Areas. 

Square  inohes. 

GroM  Bectional  area  of  plate s  m 

Het  sectional  areaof  plate ." 3^1 

Bearing sarfaoe of  rivets : I'gao 

Shearing  areaof  riyets \[] J'gJJ 


AppUc 

Ml  loads. 

Pev  square 
iac^. 

In  ganged  length. 

Bemarks. 

Total. 

Elongation.        Set. 

; 

I\mndi,  \    Pounds. 
5,111    ,          1,000 
10, 222              2. 000 

Ineh. 

0. 

.0000 
.0001 
.0002 
.0003 
.0022 
.0042 
.0055 
.0065 
.0075 
.0085 
.0094 
.0102 
.0118 
.0126 
.0145 
.0159 
.0171 
.0185 
.0109 
.0216 
.0227 
.0242 
.0262 
.0291 
.0384 
.0555 
.0738 
.0916 
.1090 
.12 
.15 
.19 
.21 
.23 
.27 
.32 

Inch. 
0. 

Initialload. 

Edges  contraot. 
Scale  starts. 

15,888 

20,444 

25,665 

80,666 

86.777 

40,888 

46,999 

61,110 

56,221 

61,882 

66^448 

71,554 

71.665 

«1,776 

86,887 

91.998 

07,109 

102,220 

107. 881 

112,442 

117,563 

122,664 

127,776 

183,886 

137,997 

143, 108 

148,219 

168,380 

168.441 

168,652 

168,668 

178,774 

178,885 

183,996 

189,107 

8,000 
2.000 
6.000 
6.000 
7,000 
8,000 
9.000 
10,000 
11.000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18.000 
19,000 
20,000 
21.000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
83.000 
34.000 
35.000 
36,000 
87,000 

.0002 
.0021 

.0066 

.0105 

.'biw 

.0231 

S,  Ex.  36 58 
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TESTS   OF  IKON  AND   STEEL. 


Applied  loads. 

In  gauged  length. 

Bamarka. 

Total. 

PerBqaare 

Elongation. 

Set 

Poundt, 

1H218 

109,320 

204,440 

206,000 

Poundt. 
38,000 
39,000 
40,000 
40,420 

Inch, 
.39 
.43 
.54 
.82 

Inch. 

Tensile  strength. 

Fractured  the  plate  along  line  of  rivetiog,  beginning  at  the  east  edge. 
Appearance  silky^  lamellar. 

Maximum  itreaa  on  joint. 

Pounds  per  sqoAre  inch. 

Tension  on  gross  section  of  plate • 40,420 

Tension  on  net  section  of  plate 83.650 

Compression  on  bearing  snrft>ce  of  riyets Ill,  070 

Shearing  on  riyets 261,810 

Elongation  of  rivet  holes,  ''.76,  ''.71,  ".71,  ".70,  ".76. 
Open  at  edges,  ".10  and  ".07. 

Fractured  areae. 

Square 

inch. 
0".88X".25-  .1700 
1  .62  X  .28=  .8498 
1  .84X  .23  =r  .8542 
1  .62  X  .21s  .8102 
1  ;68X  .21=  .8248 
0.84X  .28=  .1472 

1.0615;  oontraotion,  48.9  percent 


(f ''  steel  plate.) 


(IJ-^' iron  rivets;  1"  drilled  holes ;  2 J"  pitch.) 

Areas,  Sqa^re  inohea. 

6ro08  sectional  area  of  plate S.655 

Net  fiectioiial  area  of  plate 8.635 

Bearing  aarface  of  riyeta 1.030 

Shearing  area  of  rivets  — 7.854 


Applied  loads. 

In  ganged  length. 

Remarks. 

Tot.1-     ^"inX"" 

Elongation 

Set. 

Pounds. 
5,555 
11,110 
16,665 
22,220 
27.775 
33,330 
38,885 
44,440 
49.995 
55.550 
6irt05 
66,660 
72,215 
77,770 
83,325 
88,880 
94.435 
99,990 
105,545 
111,  100 
116,655 
122,210 
127,765 
133,820 
138,875 
144, 430 
149,985 
156,540 
161, 095 
166,650 
172,205 
177, 760 
188, 315 
188,870 
194,425 
199.980 

Pounds. 

1,000 

2,000 

3.000 

4,000 

5.000 

6,000 

7.000 

8,000 

9,000 

10,000 

11.000 

12,000 

13.000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

81.000 

82.000 

83  000 

84,000 

35,000 

86,000 

Inch. 

0. 

.0001 
.0002 
.0004 
.0009 
.0023 
.0034 
.0050 
.0061 
.0084 
.0100 
.0108 
.0115 
.0125 
.0138 
.0153 
.0160 
.0187 
.0202 
.0217 
.0240 
.0250 
.0286 
.0340 
.0487 
.0605 
.0855 
.1040 
.18 
.17 
.10 
.22 
.24 
.28 
.82 
.38 

Inch. 
0. 

Initial  load. 

Edges  oontraot 
Scale  starts. 

.0004 

.0072 

.0113 

.0176 

.0410 

1 
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TESTS   OF  IRON  AND   STEEL. 


Applied  loads. 

In  ganged  length. 

BemarkB. 

Total. 

^'inX~^,^lo'^«»ti*>'»- 

Set. 

POUTUU. 

205,  535 
211,090 
216, 645 
218,650 

Poundt. 
37,000 
38,000 
39.000 
39,340 

Icnh, 
.42 
.50 
.61 
.75 

lenh. 

Tensile  strength. 

Test  discontiaued  before  fracture  was  completed.    Plate  failed  along 
line  of  riveting. 

Maximum  stress  on  joint.  Pounds  per  sqoare  inch. 

Tension  on  gross  section  of  plate 89,340 

Tension  on  net  section  of  plate / 60,290 

Compression  on  bearing  surface  of  riyets 113,240 

Shearing  on  rivets 27,830 

Elongation  of  rivet  holes,  ''.60,  ''.61,  '\oSj  ".59,  ".67».    End  section 
fractured. 
Width  of  rivet  holes,  1".06, 1".12,  l".ll,  1".12, 1'Ml. 
Dimensions  of  hole  in  middle  of  plate,  length,  1".14 ;  width,  ".96. 


No.  1395. 
(I"  steel  plate.) 


(H"  iron  rivets;  1"  drilled  holes;  2^"  pitch.) 

Areas.  Square  inches. 

Gross  sectional  area  of  plate &496 

Net  sectional  area  of  plate 8,581 

Bearing  surface  of  rivets ^ 1.015 

Shearing  area  of  rivets 7.854 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total 

Pounds. 
5,496 
10,992 
16,488 
21,984 
27,480 
32.976 
88,472 
48.968 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
1,000 
2.000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 

Inch. 

0. 

.0001 
.0002 
.0005 
.0017 
.0087 
.0047 
.0057 

Inch. 
0. 

IniUoLIoad. 

.0014 

BfimarVii; 

TotaL 

Perwniare 
inoli. 

EloDgatlan. 

Set. 

Pound9. 

49,464 

54,960 

60,456 

65,052 

71,448 

76,044 

82,440 

87.936 

93,432 

88.928 

104,424 

100,020 

115,416 

120,012 

126,408 

131,004 

137,400 

142,806 

148.882 

153,888 

159,884 

164.880 

170,376 

176^872 

181,368 

186.864 

192.860 

197,856 

203,852 

208,848 

214.844 

219,840 

221,480 

216^000 

Pound*. 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
80,000 
81,000 
82,000 
83,000 
34,000 
85,000 
86,000 
87,000 
38,000 
39,000 
40,000 
40,300 

Jneh, 
.0067 
.0077 
.0092 
.0107 
.0122 
.0132 
.0142 
.0153 
.0163 
.0175 
.0100 
.0209 
.0230 
.0259 
.0283 
.0309 
.0359 
.0537 
.0720 
.0905 
.109 
.13 
.17 
.20 
.22 
.25 
.29 
.32 
.88 
.44 
.52 
.62 
.71 

Infih. 

Sdgeseontnot 

Tensile  strenRth. 

Load  when  test  was  iUsoontinned. 

.0067 

.0120 

.0168 

.0297 

Plate  failed  along  line  of  rivetiDg. 

Maximum  Hresa  on  joint.  Ponnds  per  square  inch. 

Tension  on  grosBS  section  of  plate 40,800 

Tension  on  net  section  of  plate 01,850 

Compression  on  bearing  surface  of  rivets 115,660 

Shearing  on  riyets 28,200 

Elongation  of  rivet  holes,  '\e2j  '^57,  ''.55,  '',55,  ''.60. 
Width  of  rivet  holes,  1".08, 1".I2, 1".10, 1".10,  V'M. 


918 


TESTS  OF   IHON  AND   STEEL. 


NOQ     PE( 


[ft 

III 


If!    Is 
I      lill  III! 


I 

I 


CO 


4 


I 

I 

I 

I 


II  s 


«:  V  p- 00  o  pi«  o 


?0d  3 

III 


it«c*e»eefH 


M 


s 

I* 


^ll 


|isiii§  g§g§i  i§§§§§i§i§§  i§ii§iii§§  §ii§§ 


? 

^ 


§ 

^ 


gf 


« 


pi§ii§ 


l§g|ggi  giiSi  §§lg§§§ll§§  S§iSg&ig§g  «»lil 


li 


iSgssgS  §HSS§  §SS§§gglS§§  ISiiiS^giS  ll^li 


I 


SSSSSSS  &8S&§  SSSSSSSSSSI  3SS§SSSS3§  sgsss 

U  ^  m  r4  ^ -H  r^        rAi-irAr^wA        ^rAf^tA*^  vAlAlA^rAtA        rA  pi  vA  pA  ri  wA  rA  fA  P^  wA        wimArArApA 


s 

•5 


siiii  M 


:::::::    t  ::::::...   5  :::  : 

0000  MOQoeeoQpoQ  9  o  e  o  o  o  e  o  o  o  (ao  o  o  o 

:  :  :  :   •:!)::::::::::   o  ::::::::  :  »:^  :  :  :  : 


.  a  u 


nil 


!?5| 


i  «««■«<   «•*!<!■« 


■B««« 


^«OfiW 


^«OPM    hOWMHaM»q^^H 


^OHhh^M)^S^    OAia^n 


i|3 


uim  mill  imimum  mimm  iim 


COSODQO 


t^i^SfM- 


iM^ai?  ? j^t^. .  urn 


QQeQODQQeQOQ     ftlCOOQ      COGQO 


sS-gi 


Mttoat*  b>  e  «  b- i-i  00  •<«•  e  •<«•  M 

• 

isid^iiili 

i^i^S^ii 

flQeeii-i<««eeef» 

58.6 
46.4 
48.0 
52.1 

^^iiS  ^issS^^Ssi^i 

e«9eaio-4<4ic«t«o 

2L8 
26.0 
24.7 
24.6 

59,776 
56,489 

56,510 

2f 

56,170 
67.850 
58,000 
56,890 
51,430 
54,870 
55,420 
57,000 
68,180 
68,840 

69,000 
50,890 
61,650 
61, 140 
52.910 
58,090 
56,960 
66,820 

87,400 
50,910 
50,560 
62,050 
60,480 
57, 710 
54,420 

67,180 
50,050 
60,000 
5F,000 

85,280 

30,814 

§ 

Ul,602 

28.810 
29,110 
34,050 
30,580 
81,360 
28,420 
31.890 
80,520 
32,730 
81,670 

83,490 
31.450 
83,960 
84,150 
81,480 
33.020 
30.280 
31,850 

80,000 
86,280 
80.790 
33,220 
32.530 
81,640 
32,090 

80,100 
34,990 
8<,270 
29,050 

§lll§  §§§S§§§§§§ 

§is§S§l§§§  !§§§§§§§  §§§S§i§ 

Hi?g 

, 

iii§§  ii§si§i§gg  §ig§§iigg§ 

sissaeis 

SS«I«§S 

1011 

.4.4f4.H,H-.4.4.4.4.4 

1.497 
1.496 
1.496 
1.496 

:   {  :  :  :  :  ;  :  ■   | 


|i 


OPhCTP^oq    <<AQPHP>iOHh»,    ^noAHP>lOnHh>    MhI^^OPhCP 


^^^^o^<y  ««HP 
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TESTS  OP  IRON  AND  STEEL. 


0 

a 

a 
o 


I 

3 


d 


tl, 


Hi 


I 


I 


iir 


a 


go 


s 


1^3 1 


II 


lit 
Ir.i 


§S'3> 


MM 
COOQ 


•kfoooo^     t«ot«     ^eo«o     Othio     e»c4 

^!;^^!ji  slsl$  s$3$  sAii  t& 


-«oo     eoao     t-toD 


t^J^ssi  snt  ^at  ^^^  tti 


sf      sf     s' 


§ii  i&§  ii§  §1 

STs'iS'   ^S'S"   S'S'i^  ^€ 


s; 

^ 


§     g 


§    I 


^  ooo  do  S 


gi§  if!  §i§  §1 


is§  isi  lis  ss 


|lli3  §iS  §l§  gg§  ^g 


Slip  III  III  IIS  II 

gTHf-SiHvi^      f-ii-ir4      f-iviSi4      f>i«-4t4      fHfJ 


rttoHP   i>^M   ►^M   ht9 


hN 


g§i§  ill  ill  m  §i 


a?  4 

".«  r^^  "-r^  *'^"   v^J" 

5   5         cT^W^     -ffi^     ;      ^      • 

•-"1     f. ."   .    -       L    .*~    el   1 

Si 

^ 


rjo 

1IO|^0«X)1IOQ 


a 
1^ 


•|e4e4     d ej el  el c3  e4 eS e4     eic4 


I 


a 


fa 


iu  §§§i§ii§  §§ 


I 

I 


8^ 

r 


^11  lisiiigi  §§ 


III  §iii§ii§  §§ 


if 


AM  §§lli§§§  §§ 


Hi 


|2S   8SSSSSS8   &-& 


nil 


I? 


§1  siiiiiii  P, 
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TESTS  OF   IRON  AND  8T££L. 


TABULATION  OF 
I"  SIBSL 


Sheet  letters. 


Plate. 


1308 
1300 


1310 
1311 


1312 
1313 


1314 
1315 


F 


Coven. 


A 
A 


A 

A 


A 


F 
F 


A 
A 


A 
A 


A 
A 


A 
A 


1316 

F 

1317 

F 

1318 

F 

1310 

a 

A 

A 


A 

A 


B 
B 


Style  of  Joint 


\ 


2n  pttc\m 

DOOOOO 

8^S  — ► 


\ 


oooooo 

3t^S0  i 


I 


} 


ooopo.o 


OOOOOO 


OOOOOO 

X1H27 


\ 


} 


OOOOOO 

4—  t£oi  —^ 


{ 


Nominal  thick- 


PlAto. 


CoTezs. 


Jneft. 


Sixeof 

riveU 

aad  holes. 


IncK, 


Aotnal 
thick- 
ness of 
plate. 


/ficA.     i  Inch, 


A  »nd  I !      .  242  I 
Audi,      .242, 


4    *"3t 

A    A  and  I 


.342 
.248 


%'^\ 


t 


ItHSH 


.244 
.243 


.248 
.242  I 


t 


11:2:11 


»S5f 


.244 
.246 


.245 
.240  I 


RIVETKD  JOINTS. 
PLATE. 


Sectional  area  of 
plate. 


GroM. 


Not. 


Bearing 
snrfaoe 
of  rivets. 


Shearing 
area  of 
rivets. 


Tensile 
strength 
of  plate, 
pounds 

per 
square 
inch. 


Hazimnm  stress  on  Joint  per  sqnare  inch. 


Tension 

Tension 

section  of 
plate. 

on  net 

section  of 

plate. 

Poundt. 

Founds. 

41,C90 
42,180 

67,770 
68,560 

42.640 
43,170 

66,160 
67,160 

44,920 
44,520 

67,880 
66.750 

40,700 
40,000 

71.270 
70,000 

40,060 
41,430 

68,210 
68.980 

42,180 
43,000 

67,450 
68,770 

Com- 
pression 
on  bear* 
ing  sur- 
fsceof 
rivets. 


Shearing 
on  rivets. 


cyof 
joint. 


q.  inch. 


2.360 
2.360 


Sq.  inch. 


L452 
1.452 


2.541 
2.615 


2.745 
2.730 


2.602 
2.541 


2.750 
2.772 


2.042 
2.882 


1.634 
1.681 


1.830 
L827 


1.488 
1.452 


1.052 
L665 


L840 
L802 


8q.  inch. 


.008 
.908 


Sq.ineh. 


8.682 
8.682 


61. 740 


.007 
.934 


.915 
.912 


1.116 
1.088 


1.098 
1.107 


1.102 
L080 


8.662 
3.682 


61.740 


8.682 
3.682 


61,740 


6.300 
5.300 


61.740 


&300 
5.300 


61.740 


6.300 
&800 


61.740 
62,660 


Poundti,    Foundt. 


108^370 
109,640 


119, 180 
119, 810 


134,750 
138,720 


94^800 
93.830 


102,630 
103,750 


112.610 
114,760 


26,720 
27,040 


29,860 
30,660 


33.490 
83,120 


19,980 
10.180 


21.260 
21.670 


28,420 
23,880 


FgreenL 


67.5 
68.3 


68.0 
69.0 


72.8 
72.1 


65.0 
64.8 


66.4 
67.1 


6&3 
6a6 
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TESTS   OP  IRON  AND   STEEL. 


TABULATION  OF 
I"  STEBL 


Sheet  letters. 


Plate. 


Covers. 


1320 
1321 


1322 
1323 


1824 
1325 


1326 
1327 


1328 
1329 


1380 
1331 


3882 
1338 


G 

B 
B 

n 

H 

D 
D 

P 

A 
A 

G 
G 

B 
B 

G 
G 

B 
C 

L 
H 

C 
C 

H 
H 

D 
D 

A 
A 


Style  of  Joint 


Nominal  thick- 
ness. 


; 


oooooo 

i —  aa^tf  — > 


) 


OOOOOO 


I 


JilpUeK 

OOOOOO 


} 


{ 


* —       llfgg        — *  I 


2^piMu 

OOOOOO 


<y 


OOOOOO 


"ai^pUcii 

OOOOOO 


\ 


{  \ 

K  J 

OOOOOO*^ 


r 


Plate.  ICovers-! 


Jneh,      Ifich. 


Size  of 

rivets 

land  holes. 


t 


Jneh. 


H  «"1  I 
Handf 


H  and  i 
il  and  i 


Is  and  I 


Actual 
thick- 
nean  of 
plate. 


I 


Inch. 


.243 
.243 


.215  ; 
.247 


.24S 
.245 


H 


and  I 
and  i 


f  i  and  I 
Hand  I 


ll«:ii 


8sSi 


.241 
.242 


.241 ; 

.242  I 


.248  : 
.246  ' 


.248 
.248 


F  LATIS— Uontinaecl. 


Sectional 
phi 

area  of 
te. 

Bearing 
sorfoce 
ofriTOts. 

Shearing 
area  of 
riveto. 

Tensile 
strength 
of  plate, 
pounds 

per 
sqnare 
inch. 

Maximum  stress  on  Joint  per  square  inch. 

Tension 

on  sross 

section  of 

phkte. 

Tension 
on  net 

section  of 
plate. 

Com- 
pression 
on  bear* 
ing  sur- 
face of 
rivet«. 

Shearing 
on  riveta. 

£fficien* 
cyof 
Joint 

Gross. 

Ket. 

S,.i^ 

Sq.iwih, 

Sq.inch. 

Sq,  inch. 

Poundi. 

Poundt. 

Poundi, 

Poundt. 

PereenL 

3.100 
8.100 

2.007 
2.007 

L093 
1.093 

5.300 
5.800 

62,660 

43,060 
44,030 

66.526 
68,000 

122, 140 
124,880 

25.190 
25,750 

68.7 
70.8 

3.310 
8.337 

2.207 
2.225 

1.103 
1.112 

5.300 
5.300 

59,180 

43,040 
43,810 

64,540 
65,700 

129,150 
131, 460 

26.880 
27,580 

72.7 
74.0 

2.792 
2.766 

1.490 
1.470 

L802 
L286 

7.216 
7.216 

61,740 

38,650 
89,430 

72,480 
73,930 

82.870 
84,510 

14,950 
15.010 

02.6 
63.8 

2.892 
2.909 

1.827 
1.038 

1.265 
L271 

7.216 
7.216 

62,660 

40,340 
41,280 

71.700 
73,310 

92,210 
94,480 

16,170 
10,640 

64.4 
65.9 

8.075 
8.088 

1.810 
1.817 

L265 
1.271 

7.216 
7.216 

69;  660 

42,290 
42,750 

71,850 
72,650 

102,810 
108,860 

18.020 
18,290 

67.5 
68.2 

3.348 
3.821 

2.046 
2.029 

1.302 
1.291 

7.216 
7.216 

61.470 
50,180 

43,100 
41,450 

70,580 
67.840 

110,830 
106,620 

20,000 
19,080 

70.1 
70.0 

8.534 
8.534 

2.232 
2.232 

1.302 
1.302 

7.216 
7.216 

59,180 

41,820 
42,760 

66,210 
67,710 

113,500 
116,070 

20,480 
20,940 

70.7 
72.3 
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TESTS  OF  IRON  AND  STEEL. 


TABULATION  OF 
i"  STEEL 


Sheet  letters. 

Ifominal  tUok- 
ness. 

Size  of 

rivets 

and  holes. 

Actual 
thick. 

DCMOf 

pUto. 
ImK. 

.243 
.245 

Plate. 

GoYera. 

Style  Of  Joint 

i 

<5 

Plate. 

Covers. 

13S4 
1836 

M 

0 

E 

E 

o.o  o^  o  c 

I-mK, 

\ 

IWih, 

i 

\ 

1336 
1337 

H 
L 

G 
F 

C 
C 

B 
B 

C 

c 

B 
B 

1 

i 

O  0*^0  O  " 

« U."!*                 — » 

1 

\ 

It-Hi 

.238 
.252 

.238 

.2«i 

1338 
1330 

oooooo*^ 

*—        jsnw        —  i 

/ 

1 

1340 
1341 

G 

B 
0 

C 
0 

oooooo 

1 

1 

t 

ijandl 

.240 
.24'J 

i 

1342 
1343 

L 
L 

C 
D 

1 

oooooo 

«-           jj.'ai            — » 

1 

I 

Uandl 
Handl 

.250 

.250 

1344 
1345 

L 
H 

E 
E 

L 

O  O  OT)  o  o 

-\ 

% 

if  and  1 
Handl 

.250 
.247 

1^ 

1346 
1347 

I 
I 

B 

£ 

E 

E 

( 

3  O  O  O  O  O 

\ 

% 

flandl 

.251 
.252 

f 

\ 

FLATS-Contlnued. 


Seotional  area  of 
plate. 


Gross. 


Sq.ineh. 


3.645 
3.675 


3.125 
8.309 


2.856 
2.976 


8.060 
8.088 


SL378 
8.375 


8.560 
8.520 


8.765 
&70O 


Not. 


Bsaring 
snrflMse 
ofxiTots. 


Sq.Uieh, 


2.869 
2.889 


2.084 
2.206 


1.428 
1.488 


1.27d 
L286 


1.041 

Lice 


1.428 
L488 


1.620 
L636 


1.878 
L875 


2.060 
2.038 


2.259 
2.268 


L449 

L458 


1.600 
L500 


1.500 
L482 


l.n06 
L612 


Bhearinfl 
area  of 
ilyeta. 


Sq.ineh. 


7.216 
7.816 


6.013 
6.013 


9.425 
9.425 


9.425 
9.425 


9.425 
9.425 


9.425 
9.425 


9.425 
9.425 


TensQe 
strength 
of  plate, 
pounds 

per 
square 


Maximnm  stress  on  Joint  per  sqnare  inch. 


58,170 
64,170 


50.180 
61,470 


62,660 
61,740 


62,660 


61,470 


61, 470 
69,180 


60,480 


Tension 


Tension 
on  net 


bn  of  section  of   ing  sur 


plate. 


Poundi, 


44,650 
43,050 


41,310 
42,000 


40,620 
86,290 


88,660 
•  88,000 


87,800 
89,000 


39,130 
40,450 


48,500 
41,420 


plate. 


Pounds. 


68,700 
66,230 


61.960 
62,990 


81,230 
72,580 


73,020 
71,730 


68,000 
70,200 


67,640 
60,660 


72,640 
60,030 


Ck>m- 

pression 

on  bear- 


face  of 
rivets. 


Poundt. 


127.550 
123,030 


124,020 
125,990 


81,230 
72,580 


82,156 
80,820 


85,180 
87,750 


92,870 
96^070 


108.960 
103,540 


Shearing 
on  rivets. 


Pounds. 


22,550 
21,930 


21,470 
23,110 


12,310 
11,460 


12,550 
12,450 


13.550 
13,970 


14,780 
15, 110 


17,410 
16,610 


Psr  cent 


7a  8 
67.1 


Efficien- 
cy of 
Joint. 


69.8 
68.3 


64.8 
58.8 


61.7 
60.6 


61.5 
63.4 


63.6 


72.1 
68  5 
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TESTS   OF   IRON   AND   STEEL. 


TABULATION  OF 

\!'  8TBBL 


i 


s 


1348 
1349 


1350 
1351 


1552 
1353 


1354 
1356 


Sheet  letters. 


Plate. 


H 
G 


N 


H 
H 


CoYon. 


E         E 

E         E 


Style  of  Joint 


aiSvUeh. 

o  o  oo 

o 

t 


k 


i 


o  o  o  o  o 


; 


NomlDal  thick- 


Site  of 
rivets 
I  and  holes. 

Plate.  'CoTors. 


Inch,  i   Inch. 


} 


aWiiUeK 

O  O  C)  o  o 

- 3AT99 -H 


o  o  6  o  o 

-  J5f09  - 


tl     t 


Inch, 


41  and  1 

iland  1 


Uuid  1 
II  and  1 


Hand  1 
II  and  1 


a  and  1 
andl 


Actual 
thick- 
ness of 
plate. 


Inch. 


.244 

.289 


.250. 
.249  ! 


.347 
.248 


.252 

.251  j 


I"  STEEL 


A 

A 

A 
A 

I 
I 

I 
J 

I 

I 

J 
J 

\ 

; 

i 

il 

i 

1 

1 

1356 
1357 

1 
I 

oooooo 

t 

V 

I 
t 

« 
i 

.aosj 

.384  ' 

1 

1358 
1359 

JWjnich. 

OOOOOO 

.365 

.ao6 

f 

RIVETED  JOINT— Continued. 
PLATS-^ontinned. 


pUte. 

Bearing 
surfisce 
of  rivets. 

Shearing 
area  of 
rivets. 

Tensile 
strength 
of  plate, 
pounds 

per 
sqaare 
inch. 

Mazlmnm  stress  on  Joint  per  square  inch 

Tension 

on  gross 

section  of 

plate. 

Tension 

on  net 

section  of 

plate. 

Com. 
pression 
on  be:ir- 
ing  sur- 
face of 
rivets. 

Shearing 
on  rivets. 

BfBcira. 
cyof 
Joint. 

OroBS. 

KeL 

Sq.ineh. 

8.204 
3.131 

8.442 

8.428 

Sg.<iMft. 

1.984 
L888 

2L192 
2L181 

1810 
1820 

1620 
1610 

L220 
L105 

L250 
L245 

1.286 
1.240 

1.200 
L256 

Sq.ineh. 

7.854 
7.854 

7.854 
7.854 

7.854 
7.854 

7.854 
7.854 

60,180 
02,600 

55^740 

Pounds, 

88,700 
42.890 

42.060 
41,780 

48,510 
43,830 

44,580 
44,410 

Poundt. 

62,490 
69^870 

67,460 
05^640 

66,690 
67,170 

66,870 
00,610 

Pounda. 

101,620 
112,880 

118,300 
114,980 

125,220 
126^160 

188.780 
188,230 

Poundt. 

15,790 
17,100 

18.880 
18,230 

19,690 
19,920 

21,450 
21,290 

PorcmL 

65.4 
684 

77.1 
74.9 

8L654 

8.608 

50,180 

78.5 
74.1 

8.780 
8.705 

00,480 

78.7 
78.4 

PLATS. 


1550 

8.549 


3.829 
8.843 


1190 
1184 


1460 
1471 


1.868 
L868 


L869 
L372 


9,  Ex,  36 59 


8.682 
3.682 


40,460 
89,420 


89.780 
89,000 


66,740 
64,060 


61,910 
60,740 


105.170 
102.490 


111,250 
100,400 


80,100 
38,000 


41,860 
40,770 


74.6 
716 


73.8 
710 


930 


TESTS    OF   IRON   AND    STEEL. 


TABULATION  OF 
i"  STSEL 

I 


Nominal  thick- 

I ,  si«»of  ll«*5?* 


Stylo  of  joiut. 


rivets 


thick-  I 


Plate.    Covers.! 


Lnd*.s;r«.'»r..°' 


plate. 


1862      A 
1363       A 


IneJi.      Inch,  i     Inch.       Inch, 


nci 

B 

1305 

1) 

1366 

c 

J367 

B 

* 

1368 

A 

1369 

A 

1870 

B 

1371 

B 

1 

K     I    K 


K         K 

K     I     L 


"K 
J 


K 
J 


OOOOOO" 


ooooooh 


2'*pitch. 

OOOOOO 


^"pUch. 

OOOOOO 

6—  2^76  — » 


TA^-pitcK, 

OOOOOO 


Z^-pitcK. 

OOOOOO 


r 

Vi 


/ 


i  '  H  aoa  i  ,      .  368  I 
I     Uandfi      .367  1 


a  and  I 


..166 
.365  I 


i  and  I  I      .388 


Hand} 


.380 


Mandi 


.867  I 
.387 


I      t  HISS  I 


.369 
.3C6 


t       I 


Hands;      .3559 


iiandS 
Handi 


Ki  Y  iulxjU  J  uin  179— uoniinuea. 
PLATE-Contiiiaed. 


Sectional  areft  of 
platei 


Gross. 


8.843 
3.85i 


4.118 
i.106 


4.666 
4.680 


4683 
4.988 


4.151 
4.114 


4.668 
4.656 


l^et. 


q.ineh. 


2.196 
2.202 


2.471 
2.464 


2.910 
2.025 


8.031 
8.197 


Bcariog 
flurfkce 
of  rivets. 


Sq.  inch. 


1.647 
L652 


1.647 
L642 


1.746 
L755 


SheariDi; 
area  of 
rivets. 


'q.  ineh. 


6.800 
6.800 


Tensile 
streoGcth 
of  plate, 
pounds 

per 
sqnare 
inch. 


Hazimnm  stress  on  Joint  per  sqnare  inch 


Tension  .  Tension 

on  i;rof«8  |    on  net 

section  of  section  of 

plate.     I    plate. 


54,260 


5.800 
6.800 


6.300 
5w800 


54.260 


69,730 


1.652 
1.741 


2.214 
2.192 


2.626 
2.619 


1.937 
1.922 


2.042 
2.087 


6.300 
5.800 


7.216 
7.216 


7.216 
7.216 


57,870 
60,730 


Pounds.    Poundi. 


37,000 
37,050 


37,450 
36,040 


41,820 
42,000 


41,040 
40, 010 


54,260 


69,730 


85,000 
34,180 


36.870 
88,940 


64.750 
64,840 


62,400 
63,890 


66,910 
67,200 


63,410 
63,180 


65,620 
64,140 


65,540 
69,220 


Com- 
pression 
on  bear- 
ing; sur- 
face of 

rivets. 


Sliearing 
on  rivets. 


Poundt. 


80,430 


93,620 
95.130 


Poundt. 


26.830 
20.940 


20,090 
29,470 


111,510 
112,000 


116,340 
116, 030 


75,000 
73, 150 


84, 280 
89,000 


36,730 
37,090 


.to,  260 
38,110 


Efficien- 
cy of 
Joint. 


Percent. 


6ft.  2 
C&3 


60.0 
70.1 


70.0 
70.8 


70.9 
0».5 


20,130 
10,480 


23,850 
25, 120 


04.5 
63.0 


61.7 
G5.2 
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TESTS   OF   IRON   AND   STEEL. 


TABULATION  OF 
I"  STEEL 


Sheet  letters. 


Plate. 


1372 
1373 


1874 
1375 


1876 
1877 


1378 
1379 


1380 
1381 


Coven. 


1382  i  B 

1383  I  £ 


1384  ;  F 

1385  I  £ 


M 
M 


L 
L 


J 
K 


Style  of  Jolot 


I 


oooooo 


r 


k 


Nominal  thick- 


PUte. 


Coven. 


Inch, 


o  o  op  o  o 


;  i 

j  k 


\ 


M 
M 


M 
M 


o  o  oo  o  o 


} 


ZWjntch. 

OOOOOO 


•—  IS^OO 


J=li 


\ 


\ 


K 
K 


K 

K 


H 

N 


; 


000000% 


( 


\ 


} 


OOOOOO'* 


{ 


oooooo** 


Size  of 

riverts 

and  holes. 


Inch,        Ineh, 


\\\^\ 


Uandl 


W\ 


r^\ 


II 


« 


It 


and  1 
and  1 


and  1 
and  1 


and  1 
and  1 


Actual 
thick- 
oeMof 
plato.  I 


Inch. 


.385 
.367 


.876 
.3W  I 


.871 


.385, 


.388 
.381 


.388 


.381 
.3W 


PL  A.TS— Continned. 


Sectional 
plal 

am  of 
be. 

Bearing 
snrfiMe 
of  rivets. 

Shearing 
area  of 
rivets. 

Tensile 
strength 
of  plate, 
ponnds 

per 
square 
inch. 

tfaximnm  stress  on  joint  per  sqnaxe  Inoh. 

Tension 

on  gross 

section  of 

plate. 

Tension 

on  net 

section  of 

plate. 

Com- 
pression 
onbeai^ 
log  sar^ 
fsceof 
riveto. 

Shearing 
on  rivets. 

Efficien- 
cy of 
joint. 

Gross. 

Not. 

s,.<^ 

*•*-»• 

Sq.inOL 

Sg.ineh, 

Poundi. 

PotMdf. 

Poundt. 

Potmdf. 

PtrMnL 

1916 
4.672 

2.805 
2.745 

2.021 
1.027 

'      7.216 
7.216 

68,730 
57,870 

38,780 
88,010 

65,770 
65,660 

04,210 
04,580 

26^800 
25,260 

64.8 
67.4 

6.076 
S.1S0 

8.102 
8.135 

1.074 
1.005 

7.216 
7.216 

58,780 
58,840 

87,060 
89,810 

62,120 
65^140 

07,620 
102,860 

26.700 
28,300 

7a6 
68.S 

ft.  450 
S.200 

8.430 
8. 342 

2.011 
L048 

7.216 
7.216 

58,730 
56,670 

88.020 
88,870 

61,670 
63,110 

105,470 
108.260 

20,300 
29.230 

72.4 
70.4 

5.745 
5.776 

3.734 
8.754 

2.011 
2.021 

7. 216 
7.216 

53,730 

40.560 
40,700 

34,600 
88,440 

62.400 
62,620 

115,860 
116,280 

82.200 
82,670 

7&5 
76i7 

4.636 
4.572 

2.328 
2.286 

2.328 
2.286 

0.425 
0.425 

60.730 
£8,840 

60.010 
66.880 

60,010 
66,880 

17,050 
16,220 

57.8 
57.8 

4.047 
4.883 

2L610 
2.585 

S.828 
1298 

9.425 
0.425 

60^780 
68^840 

85v800 
84,780 

•7,280 
65^610 

75,640 
78,600 

17,000 

80.6 
60L5 

5.140 
5.126 

1854 
S.846 

1286 
1880 

0.425 
0.425 

64,280 
58,840 

8^480 
85,840 

68,980 
64,560 

78^810 
80^570 

10^860 
10^400 

68.4 

«L4 

934 


TESTS   OP   IRON  AND   STEEL. 


TABULATION  OP 
i"  STEEL 


Sheet  letters. 

Nominal  thick- 
ness. 

Size  of 

Tireto 

and  holes. 

Plate. 

Coren. 

Stjle  of  Joint. 

Actual 

1e 

o 
o 
V5 

Plate. 

Covert. 

thick-  , 
new  of' 
pUte. 

1380 
1387 

H 
Q 

D 
I) 

C 
C 

C 
C 

D 

L 
L 

M 
M 

G 
H 

L 
L 

I 
M 

L 
M 

M 
M 

G 

L 

L 

N 

M 
M 

( 
\ 

f 

* 

O  O  OOO  O 

Inch. 

• 

1 

1 
1 
1 
1 

/ndk. 

1 

1 
1 

Inch. 

ft  and  I 
Handl 

\%  and  1 
il  and  1 

}|  and  1 
II  and  1 

jiandl 
llandl 

ifand  1 
iiandl 

Inch.    I 

.368 
.386 

.385 
.380 

.372 
.389 

.874 
.372 

.388 
.863 

1388 
13^9 

O  OO  O  O  0 

^ 

1890 
1391 

O  O  O  O  O  ' 

/                                       .       \ 

1892 
1393 

^WpUch. 

o  o  o  o  o 

i 

k 

1394 
1395 

o  o'*(?o  o 

*—               3^39             — ■ 

1 

( 

PLATE— CoBtiiined. 


Sootional  area  of 
pUte. 

Gross. 

Not 

Sq.ineh, 

Sq.ineh, 

S.244 
6.206 

8.036 
3.01{i 

6.775 
6.790 

a465 
8.474 

4.881 
4.841 

3.021 
2.090 

6.143 
6.  Ill 

3.273 
8.251 

6.565 
6. 406 

3.625 
3.681 

BearioK 
snrfLce 
of  rivets. 


Shearing 
area  of 
rivets. 


Tensile 
strength 
of  plate, 
pounds 

per 
square 
inch. 


Maximnm  stress  on  Joint  per  square  inch 


Tension 

engross 

lecuonof 

plate. 


Tension 

on  net 

siMstionof 

pUte. 


Com- 
pression 
on  bear- 
ing snr- 
fkoeof 
rivets. 


Shearing 
on  rivets. 


Effioien- 
oy  of 
Joint. 


Sq.ineh. 


2.208 
2.190 


2.310 
2.316 


1.800 
L846 


1.870 
1.860 


1.030 
1.016 


Sq.ineh, 


0.426 
a425 


0.425 
0.426 


7.854 
7.864 


7.854 
7.864 


7.864 
7.864 


66,670 
63,840 


63,730 


67,870 


67,870 


63,730 


Poundt. 


87,010 
86,750 


87,400 
37.36U 


39,000 
39,620 


89,840 
40,420 


89,340 
40,300 


Pounds. 


68,090 
63,460 


62,480 
62,260 


63,010 


62,690 
63,660 


60,290 
61,850 


Pounds. 


87,910 
87,860 


03,710 
03,800 


102,340 
108,600 


100,640 
111,070 


118, 240 
115,660 


Pounds. 


20,600 
20,800 


22,070 
21,800 


24,240 
24,860 


26,080 
26,810 


27,880 
28,200 


PsromU. 


66.8 
68.2 


60.8 
60.5 


67.4 
68.8 


6&9 
60.8 


73.2 
7&0 


^ 


4^ 


w 
o 

H 

O 

o 
> 
W 

o 
2  > 

?    H 

>   w 


H 

o 


tAA.-^  '  --    '  ' 


;:; 


?}. 


iWii 


s[EI3 


c'\A 


\tit 


DRA-W^iisras 


SHOWING 


LOCATION  OF  TEST  STRIPS  AND  PLATES 
IN  THE  ORIGINAL  SHEETS. 
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TESTS   OP   IRON  AND   STEEL. 
Sheet  A. — ^"  steel  plate. 


1808 

1811 

1814 

1815 

1812 

1317 

1     1200 

1800 

1811 

1315 

1310 

1318 

1825 

1816 

1817 

1325 

1808 

1800 

1314 

1810 

1813 

1316 

1312 

1324 

1324 

Sheet  B. — ^"  steel  plate. 


1 

1 

1 

1201 

1827 

1830 

1826 

1838 

1310 

1318 

1346 

1320 

1328 

2880 

1828 

1310 

1318 

1388 

1327 

1321 

1820 

1321 

Sheet  C. — ^^'^  steel  plate. 


1 

1     1202 

1820 

1328 

1329 

1336 

'  1348 

1848 

1337 

1843 

1380 

1841 

1840 

1841 

1840 

1887 

1848 

1836 

1831 

1328 

Sheet  D. — ^''  steel  plate. 


1 

1   1203 

1348 

1880 

1881 

1342 

1350 

1351 

1352 

1882 

1338 

1848 

1322 

1828 

1822 

1851 

1850 

1845 

1844 

1862 

TESTS   OP  IRON  AND  STEEL, 
Sheet  E. — ^"  steel  plate. 


939 


• 

1 

1    1204 

1334 

1354 

1334 

1354 

1347 

1355 

1358 

1844 

1863 

1346 

1847 

1346 

1355 

1345 

1832 

.  1883 

Sheet  F.— i^'  steel  plate. 


§ 

1211 

1309 

1314 

1311 

1817 

iggff 

1324 

1888 

1808 

1310 

1315 

1816 

1813 

) 

1312 

1818 

Sheet  G.— i"  steel  plate. 


1 

1 

1212 

1838 

1327 

1320 

1321 

1341 

1329 

1310 

1326 

1383 

1340 

1328 

1849 

Sheet  H.— J''  steel  plate. 


i 

1213 

1348 

1328 

1322 

1391 

1884 

1845 

1888 

1852 

1386 

1831 

1390 

1390 

1874 

1832 

1868 

1884 

940 


TESTS   OP   IKON   AND   STEEL. 

Sheet  I.— J''  steel  plate. 


• 

1 

• 

1 

1867 

1M7 

• 

UM 

1220 

1214 

1357 

1301 

1858 

1S6B 

1M« 

1864 

1860 

1366 

1860 

Sheet  J. — i"  steel  plate. 


§ 

1215 

isao 

1808 

1808 

1808 

1808 

1871 

1871 

1868 

1860 

1869 

1802 

1888 

1808 

1802 

1880 

Sheet  K.—^^'  steel  plate. 


i 

1      1210 

1804 

1804 

1881 

1870 

1800 

1878 

1888 

1800 

1881 

1866 

1870 

1380 

1806 

1382 

1867 

1888 

Sheet  L.-^"  steel  plate. 


§ 

1     1217 

1887 

1878 

1842 

1881 

1888 

1892 

1877 

1887 

1888 

1887 

1878 

1372 

1848 

1380 

1344 

1392 

1870 

1880 

TESTS   OF   IRON  AND   STEEL. 

Sheet  M.— J^'  Heelplate. 


941 


1     1218 

• 

§ 

1376 

1806 

1384 

1879 

1888 

1878 

1888 

U87 

1W7 

1894 

1896 

1889 

1879 

1889 

1878 

Sheet  K — i"  steel  plate. 


§ 

1219 

188S 

1885 

1861 

1874 

187ft 

1898 

1880 

187ft 

Sheet  A.~|^'  steel  plate. 


s 

1258 

18M 

1361 

1859 

1868 

1869 

1897 

1858 

1860 

1868 

1868 

Sheet  B. — |''  steel  plate. 


S 

1258 

1871 

1866 

1445 

1867 

1888 

1880 

1864 

1870 

1372 

1458 

942 


TESTS   OF   IRON   AND   STEEL, 

Sheet  G.—%"  steel  plate. 


1 

1 

U78 

1801 

1302 

1254 

1860 

1880 

1808 

*  1 

Sheet  D. — |''  steel  plate. 


■ 

1206 

1474 

1884 

1880 

1378 

1305 

1870 

1800 

1888 

1870 

1374 

Sheet  E. — |'^  steel  plate. 


1290 

1875 

1444 

1444 

1447 

1453 

1440 

1452 

1480 

1 

1381 

1445 

1452 

1440 

1447 

1383 

1480 

1 

1481 

1440 

1448 

1454 

1448 

1385 

1455 

1481 

1464 

1464 

1466 

1440 

1404 

1405 

TESTS   OF   IRON   AND    STEEL. 

Sheet  F.—f'  steel  plate. 


943 


1467 


1475 


i 

1257 

1473 

1462 

.      1463 

1384 

1450 

1463 

1462 

1473 

1456 

Sheet  G.— |''  steel  plate. 

1456 


1457 


1466 


1451 


1451    .    1450 


1466 


1467 


1258 


1367 


Sheet  H. — |''  steel  plate. 


1259 

1377 

1450 

- 

1386 

1474                              1468 

1459 

Sheet  I. — g"  steel  plate. 


1 

1400 

1477 

1477 

lisa 

um 

1 

JMB 

1478 

1470 

1471 

1479 

1400 

1461 

1476 

1476 

1458 

1468 

944 


TESTS   OF   IRON   AND   STEEL. 


80.— STEEL  SPECIMENS  7E0M  THE  SHAFTS  07  THE  CRVISEES  BOS 
TON,  ATLANTA,  AND  CHICAGO,  AND  THE  DISPATCH  BOAT  DOL 
PHIN. 

The  shafts  were  made  of  open  hearth  steel;  30^'  ingots  by  about  0' 
long,  and  weighing  from  17,000  to  23,000  pounds,  were  forged  down  to 
the  diameters  of  the  shafts,  14'^  and  16^'  diameter  in  the  rough,  and  fin- 
ished to  13"  and  14J". 

The  forging  was  done  with  a  10-tou  hammer,  36"  cylinder  and  S' 
stroke,  worked  with  70  pounds  steam.  The  drop  upon  the  ingot  varied 
from  1'  to  4'. 

The  middle  of  the  length  of  the  ingot  was  first  forged  down  to  size, 
then  working  towards  either  end  from  this  section. 
'  The  marks  on  the  specimens  are  the  heat  numbers  of  the  casts  of 
steel.    Analyses  made  by  the  steel  company  are  as  follows: 


Heats. 


3487. 
3637. 
3639 
3641. 
36  VI 
3711 
3730, 
3741 
3753 


Carbon. 

Manganeae. 

Per  cent. 

Percent. 

0.36 

0.53 

0.33 

0.64 

0.29 

0.46 

0.31 

0.65 

0.28 

0.70 

0.30 

0.70 

0.28 

0.70 

0.29 

0.90 

0.30 

0.80 

Specimens  from  heats  3637  and  3630  were  taken  from  a  12^'  ingot, 
poured  from  the  same  melt  as  the  large  30"  ingot,  and  forged  down  to 
about  6^'  ingot,  then  the  specimens  were  taken  from  the  middle  of  the 
ingot  longitudinally. 

Specimens  3711  an<l  3656  were  taken  from  the  shaft,  from  what  was 
the  top  end  of  the  ingot,  and  billeted  down  to  6"  or  V  square,  then 
cutting  out  the  test  pieces  longitudinally. 

Specimens  3753,  3730,  3641,  3487,  and  3741,  were  taken  from  bottom 
of  ingot,  in  squaring  up  the  coupling  end  of  shafts  under  the  hammer, 
from  pieces  4"  to  5"  thick,  which  were  hammered  down  to  about  one- 
half  their  thickness.    The  test  pieces  then  cut  out  from  the  same,  thus: 


Specimens  from  the  new  shaft  of  the  Dolphin,  Nos.'3787i  to  37874  "^ere 
cut  out  from  shaft  longitudinally  and  tested  in  the  condition  they  came 
frv»m  the  shaft. 

Specimens  Nos.3687 .  to  3787  ....  were  cut  out  of  shaft  and  then  forged 
down  to  specimen  size.  The  results  of  the  tests  show  how  far  the  due* 
t^ility  of  the  metal  was  improved  by  this  extra  hammer  worfe, 


ttSTS    OF   IROK   AND   STEEL. 
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No.  601. 

Marks  on  bar,  3637  . . . 

Sectional  area,  l'^500  x  '^603  =  .754  square  inch. 


AppUedloada. 

ElODfratiOD 

per  inch. 

Snccessive 

elongation 

per  inch. 

Pfcrmanent 

BOt. 

Snccesaiye 

Komarka. 

TotaL 

Persquaie 

permanent 
aet. 

Poundt. 

754 

3,770 

7,540 

11,310 

15,080 

18,850 

22,620 

2iS,  300 

1    30,160 

31  000 

Poundt, 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
30, 000 
35,000 
40,000 

Inch. 
0. 

.000113 
.(002G3 
.  000425 
.000600 
. 000700 
.000925 
..001100 
.001288 
.001313 
.001375 
. 001400 
.001403 
.001513 
.  001575 
.001625 
.001663 

.  ()Oi:oo 

.001763 
. 001838 
.014000 
.  014750 
.OldOOO 
.  017125 
.018500 
.  020125 
.021750 
.  0232o0 
.  024750 
.026625 
.  028625 
.030625 
.  032750 
.  O3.")000 
.037500 
.040500 
.043500 
.046750 
.  050375 
.0638 
.0703 
.  0073 
.1425 

Inch. 
0. 

.000113 
. 000150 
.000102 
. 000175 
.000150 
.000175 
.000175 
.000188 
.  000025 
.  000062 
.  000025 
.  000063 
.  000050 
.  000062 
.000050 
.000038 
.  000037 
.000063 
.000075 
. 0021C2 
. 000750 
.001260 
.001125 
.001375 
.001625 
. 001625 
.001500 
.  001500 
.  001875 
.00^000 
.002000 
. 002125 
.00J250 
.002500 
.003000 
.003000 
.  0032.'J0 
.  0  18625 
. 013425 
.0125 
.0212 
.0450 

Inch. 
0. 

Inch. 
0. 

Elastic  limit 

TensUe  atrengtb. 

Load  at  time  of  mptnre. 

0. 

0. 



?2. 000 

31, 000 

,     34,000 

35  UOO 



36,000 
37, 000 
38,000 
30,  OUO 
40,000 
41,000 
42, 000 
43, 000 
44,000 

45,  OUO 

46,  WO 
il,  OUO 
48.000 
40, 000 
60,000 
61,000 

1    62,000 
63,000 
64,000 
65,000 
56,000 
67,000 
58,000 
59,000 
60,000 
62, 000 
64,000 
68,000 
67,260 
61,000 

1         

51, 360 



* 

89,200 

Elongation  per  inch  after  rupture,  ''.1725. 

Elongation  of  inch  sections,  'Mi,  ".14,  ."13  (".37  fractured  section, 
".24,)  ".14,  ".13,  ".11. 
Area  at  fracture,  1".21  x  ".39  =  ,472  square  inch. 
Contraction  of  area,  37.4  per  cent. 
Appearance  of  fracture,  fine  granular  center,  silky  edges. 


946  TESTS   OF   IRON   AND   STEEL. 

^0.  496. 

Tension  Test 

Marks  on  bar,  3487 . . 

Sectional  area,  V'A95  x  '^496  =  .742  square  inch. 


Appliedloads. 

Slonpition 
per  inch. 

Sacceeaive 
perlnch. 

Permanent 
set. 

Sacceeaive 
peiiuaneat 

Bemarka. 

Total. 

Per  square 
inch. 

Pounds. 
742 
3, 710 
7,420 
11,130 
14,840 
18,550 
2-2»260 
25,070 
29,680 
83,390 
37, 100 
40, 000 
40,500 
40,610 
41.500 
42, 000 
42,500 
43.000 
43,500 
44,000 
44, 520 
45.000 
45,500 
46,000 
46,500 
47,000 
47,500 
48,000 
49,000 
50,000 
51,000 
52.000 
53.000 
54.000 
56.000 
58.000 
60,000 
62. 000 
64,0C0 
66.000 
68,000 
70. 000 
72,000 
64.500 

Pounds. 
1.000 
6,000 
10.000 
15,000 
20,000 
25,000 
30,  000 
85,000 
40.000 
45,000 
50,000 

Inch. 
0. 

.000100 
.000250 
.000425 
.000588 
.000768 
.000925 
.001087 
. 001262 
.001450 
.  001613 
.001825 
.001888 
.002000 
.  002213 
.  002538 
.003287 
.004363 
.005100 
.006188 
.006663 
. 007225 
. 007625 
.008150 
.008875 
.009425 
. 010275 
. 010850 
.  011938 
.013375 
.  014438 
.015850 
.017088 
.0188 
.0225 
.0250 
.0288 
.0338 
.0375 
.0438 
.0513 
.0625 
.0888 

IneK 

0. 

.000100 
.OU0150 
.000175 
.  000163 
.  000175 
.000162 
.000162 
.  000175 
.000188 
.  000163 
.000212 
.000063 
.000112 
.000213 
.000325 
.000749 
.001076 
.000787 
.001088 
.000476 
.000562 
.000400 
.000525 
.000725 
.000550 
.000850 
.000575 
.001088 
.001437 
.001063 
.  001412 
.001238 
.001712 
.0037 
.0025 
.0038 
.0050 
.0087 
.OOM 
.0075 
.0112 
.0263 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Jneh. 
0. 

Initial  load. 
Blairtio  limit 

Ifoad  at  time  of  mptare. 

54.580 
55,000 

.000150 

.000150 

60,000 

.004613 

.004463 

""97,646" 

Elongation  per  inch  after  raptare,  0'M350. 

Elongation  of  inch  of  sections,  ''.06,  ''.05,  ".07,  ".06,  ".19  (".43  fract 
ured  section),  ".14,  ".08. 
Area  at  fractnre,  1".20  x  '^37  =  ,444  square  inch. 
Contraction  of  area,  40.2  per  cent. 
Appearance  of  fractore  silky,  slightly  granular,  spongy  center. 


TESTS   OF   IKON   AND   STEEL, 
No.  497. 

Tension  Test 

Marks  on  bar,  3487 . .  • 

Sectional  area,  1''.495  x  ''.493  =  .737  square  inch. 


947 


Applied  loads. 

Eloneatlon 
per  inch. 

Soccessive 
elongation 
per  inch. 

Saccossive 

Bemarks. 

Total. 

Per  square 
inolx. 

Pernmuent  ^^^^^^^ 

Pound*. 
737 
8,685 
7,370 
11,055 
14,740 
18,425 
22.110 
25,706 
20.480 
33,165 
36,850 
38,000 
30.000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47.000 
48,000 
40.000 
50,000 
52,000 
64.000 
56,000 
58,000 
60,000 
62,000 
64,000 
66.000 
68.000 
68,450 
60,300 

Pounds. 
1,000 
5,000 
10,000 
15.000 
20,000 
25.000 
30,000 
85.000 
40,000 
4^000 
50,000 

Inch. 
0. 

.000100 
.000275 
.000438 
.000388 
.000763 
.000038 
.  001100 
.001288 
.  0014G3 
.001626 
.001688 
.001725 
.001775 
.001825 
.001863 
.001018 
.001063 
.002013 
.002063 
.002138 
.002325 
.022688 
.023700 
.020250 
.030000 
.034375 
.030250 
.045000 
.055250 
.0675 
.0800 
.1050 
.1325 

Inch. 
0. 

.000100 
.000176 
. 000163 
.000150 
.000175 
.  000175 
.  000162 
.  000188 
.000175 
.000162 
.000003 
.000037 
.000050 
.000050 
.  000038 
.000050 
.000050 
.000050 
.  OOOOoO 
.000075 
.000187 
.000363 
.001012 
.001550 
.003750 
.004375 
.004875 
005750 
.010250 
.012250 
■0125 
.0250 
.0275 

Inch. 
0. 
0. 
0. 

Inch. 
0. 
t 

Initial  load. 

1 

0. 



.000013 
.000013 
.000025 
.  000025 
.000038 
.000038 
.000050 

.000013 
0. 

.000012 
0. 

.000013 
0. 

.000012 

Slastio  limit. 

Tensile  strength. 
Load  at  time  of  mptoro. 

...... .... 

62.420 

02,880 

Elongation  per  inch  after  rapture,  0'M738. 

Elongation  of  inch  sections :  'M2  (".42  fractured  section),  ".28,  ".15, 
".12,  ".11,  ".10,  ".09. 

Area  at  fracture  1".17  x  ".36  =  ".421  square  inch. 

Contraction  of  area,  42.9  per  cent. 

Appearance  of  firacture,  flue  granular,  radiating  from  spongy  center. 
Fine  silky  edges. 


948  TESTS  OF  IRON  AND  STEEL. 

No.  498. 
Marks  on,  bar,  3487  .... 
Sectional  area,  1^^493  x  ^^498  =:  .744  sqaare  incU. 


AppUed  loads. 

Eloiif!»tion 

Saocessiye 
elongation 
per  inch. 

Permanent 
set. 

Sacceadvo 
sot. 

Itomarka. 

TotoL 

Persqnare 
inob. 

Pounds. 
744 
8,720 
7.440 
11,160 
14,880 
18,600 
22,820 
26,040 
29,760 
33,480 
87,200 
89.000 
40,000 
41.000 
42.000 
43.000 
44,000 
45.000 
46.000 
47.000 
48,000 
40.000. 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62.000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
74,000 
67,400 

Pounds, 
1,000 
5,000 
10.000 
15.000 
20,000 
25,000 
30,000 
85,000 
40.000 
45,000 
60,000 

Ineh. 
0. 

.000088 
.000238 
.000400 
.000550 
.000713 
.000800 
.001050 
.001200 
001388 
.001550 
.001663 
.001G88 
.001725 
.001775 
.  001813 
.001863 
.001925 
. 002025 
.002163 
. 002488 
.003163 
.003913 
.006250 
.008500 
.011000 
.013750 
.016626 
.020250 
.023500 
.027750 
.032250 
.018875 
.0512 
.0650 
.0863 

Inch. 
0. 

.000088 
.000150 
.000162 
.000150 
.000163 
.000187 
.000150 
.000150 
.000188 
.000102 
.000113 
.  000025 
.000037 
.000050 
.00OJJ8 
.000050 
.000062 
.OOUIOO 
.000138. 
.000325 
.000650 
.000750 
.002337 
.002250 
.002500 
.002750 
.002075 
. 003625 
.003250 
.004250 
.004500 
.006625 
.012825 
.0188 
.0213 

Ineh. 

0. 

0. 

0. 

0. 

0. 

0. 

.000013 
.000013 
.000013 
.000013 
.000013 

Inch. 
0. 

Initial  load. 

.000013 
0. 
0. 
0. 
0. 

Elaatic  limit. 

60.480 





j 

1 

100, 670 

Tennilo  strcnfrth. 
Load  at  time  of  ropturo. 

Elongation  per  inch  after  raptare,  (KM  138. 

Elongation  of  inch  sections,  '^06,  ".05,  ''.06,  ".06,  ".08,  ".08  (".27  fract- 
ured section),  ".25. 
Area  at  fracture,  1".22  x  ''.39  =  ".476  square  inch. 
Contraction  of  area,  36.0  per  cent. 
Appearance  of  fracture  sillsy,  slightly  granular,  spongy  ceqter, 


TESTS  OP  IROK  AND  STEfcL. 

Ko.  499. 
Marks  on  oar,  3637  . 
Sectional  area,  1^^502  x'^505='^758  sqaare  inch. 
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AppUed  loads. 

Elongation 
permoh. 

Sacceaalve 
elongation 
perlnch. 

Permanent 
sot. 

SneoeMlye' 

Senuiika. 

Total. 

Per  aqnare 
inoh. 

Pounds. 

758 
8,700 
7,580 
11,870 
15,160 
18,050 
2i,740 
20,530 
30,320 
34,110 
87, 300 
37,500 
88,000 
30,000 
40,000 
41,000 
42. 000 
43,000 
44.000 
45,000 
46.000 
47, 000 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
54,000 
.^5, 000 
50,000 
57.000 
58.000 
50.000 
60.000 
61.000 
62,000 
64,000 
60.000 
67,860 
61,000 

Pounds. 
1,000 
6,000 
10,000 
15.000 
20.000 
25,000 
30,000 
35,000 
40,000 
45,000 
49.210 
50,000 

Inch. 
0. 

.000088 
.000225 
.000376 
. 000518 
.000700 
.000863 
.  001013 
.001200 
.001D63 
.001500 
.000376 
.009700 
.  010625 
.011500 
.012900 
.013625 
. 015000 
.016250 
.017025 
.  019000 
.020600 
.  02l'000 
.  023625 
.025250 
.027125 
.029000 
. 031125 
.033250 
.  03.W25 
.  038000 
.  041125 
.  04  J750 
.  046875 
.051000 
.0575 
.0038 
.0750 
.0030 
.1513 

Inch. 
0. 

.000088 
.000187 
.000150 
.000138 
.000187 
.000163 
.  000150 
.  000187 
.000103 
.000137 
.007875 
.  000325 
.000925 
.  000876 
.  001400 
.000725 
.001376 
.001250 
.001375 
. 001375 
.001500 
.001500 
.  001625 
.001625 
. 001876 
.  001875 
.002126 
.  002125 
.  002375 
. 002375 
*     .003125 
. 002625 
.003125 
.004125 
'.0065 
.0063 
.0113 
.  O.'OO 
.0563 

Jneh. 
0. 

Jneh. 
0. 

Initial  load. 
Elaatio  limit. 

Tensile  strength. 
Load  at  time  of  rapture. 

89,520 



Elongation  per  inch  after  rupture,  0'M925. 

Elongation  of  inch  sections,  ".12,  ".14,  ".13,  ".24  (".46  fractured  sec- 
tion), ".16,  ".17,  ".13. 

Area  at  fracture  l".20x  ".39  =  .468  square  inch. 

Contraction  of  area,  38.3  per  cent. 

Appearance  of  fracture  granular,  radiating  from  a  dull  spongy  center. 
Silky  edges.  . 


960  TESTS   OP   IRON   AND   STEEL. 

No.  600. 
Marks  on  bar,  3637. . 
Sectional  area,  1^^504  x'^502  =  .755  square  inch. 


AppUed  loads. 

Elon|!at10D 
per  inch. 

Sncceasire 
eloDSatlon 
per  inch. 

Permanent 
set. 

Sncoeesiye 

permanent 

eeu 

Remarks. 

Total. 

Per  sqnare 
inch. 

Pounds. 

765 

8,776 

7,550 

11.825 

15, 100 

18,875 

22.650 

26,425 

30, 200 

31. 000 

1    32.000 

33,000 

31,000 

3.->,  000 

3(i  000 

Pounds. 
1,000 
6,000 
10.000 
16,000 
20,000 
25,000 
30,000 
36,000 
40,000 

Inch. 
0. 

.000138 
.000263 
.0004S0 
.  0U0625 
.000775 
.  000075 
.001150 
.001313 
.  001863 
.001400 
.001450 
.001500 
.001550 
.001600 
.001638 
.  001675 
.008876 
.010625 
.  011875 
.018000 
.014375 
.015626 
.016875 
.018250 
.  019625 
.021125 
.  022875 
. 024500 
.  026250 
.028-250 
.  030250 
.  032375 
.034875 
. 037250 
.  040376 
.0J3125 
.040500 
.050250 
.0625 
.0750 
.09.50 
.1475 

Inch. 
0. 

.000138 
.  000125 
.000187 
. 000175 
.000150 
.000200 
.  0U0175 
.000163 
.000050 
.000037 
.000050 
.000060 
.000050 
.000050 
.000036 
.000037 
.  007200 
.  001750 
.001250 
.001125 
.001375 
.  0U12S0 
.001250 
.001376 
.001375 
.001500 
.001750 
.  001626 
.  001750 
.  002000 
.002000 
.  002125 
.002500 
.002375 
.  003125 
.002750 
.003376 
.003750 
.012250 
.0126 
.0200 
.  0525 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

0. 

.000013 

.000013 

1 



1 

37.000 
'    38,000 
1    39  000 

50,330 

Elastic  limit. 

40, 000 
41,000 
42,000 
4:i,000 
44.000 
45,000 
40,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
67,000 
58.000 
60,000 
60,000 
62, 000 
64,000 
66,000 
67,490 
60,000 

1 

1 

1 

1 



1 

....• 

Tensile  strenffth. 
Load  at  time  of  nipt  are. 

^ 

80,390 

1 

Elongation  per  inch  after  ruptnre,  '^2088. 

Elongation  of  inch  sections,  'Ml,  'M6,  ''.21  (".52  fractured  section), 
".22,  ".21,  ".15,  ".09. 

Area  at  fracture,  l".19x".38  =  .452  square  inch. 

Gontfaction  of  area,  40.1  per  cent. 

Appearance  of  fracture  silky,  with  trace  of  granulation,  spongy 
center. 


TESTS   Ot'  IRON   AND   STEEL. 

No.  601- 

Marks  on  bar,  3637  . . . 

Sectional  area,  1''.600  x  ".503  =  .754  square  inch. 


951 


Applied  loads. 

£loDj;atlon 
per  inch. 

Sncoessive 

elongation 

per  inch. 

Snccessivo 

Remarks. 

Total. 

Per  square 
in<Ai. 

Pbnnanent  permanent 
*®'-        1        set. 

1 

1 

Paundt. 
•        754 
3.770 
7,540 
11,310 
15,080 
18,830 
22,620 
20, 390 
1    30  160 

Poundt. 
1.000 
6,000 
10,000 
15,000 
20,000 
25,000 
30, 000 
35,000 
40,000 

Inch. 
0. 

.  000113 
.(002G3 
.  000425 
. 000000 
.  000750 
.000925 
.001100 
.001288 
.001313 
. 001375 
.  001400 
.001403 
.001513 
. 001575 
.001025 
.001663 
.  001700 
.001763 
. 001838 
.  014000 
.014750 
.010000 
.017126 
. 018500 
. 020125 
.021750 
.  023250 
.  024750 
.  026625 
.  028625 
.030025 
.  032750 
.  OS'iOOO 

Inch. 
0. 

.000113 
.  000150 
.000162 
.000175 
.000150 
.000175 
.000175 
.000188 
.000025 
. 000062 
.  000025 
.  000063 
.000050 
.000062 
.  000050 
.000038 
.  000037 
.000003 
.  000075 
.  0021C2 
.000750 
. 001250 
.001125 
. 001375 
.001625 
. 001625 
.001600 
.  001500 
.  001875 
.OOiOOO 
.  002000 
. 002126 
.  00  »-\tO 

Inch. 
0. 

Inch. 
0. 

Elastic  limit. 

Tensile  strength. 

Load  at  time  of  raptnre. 

0. 

0. 

,    31,000 
?2, 000 

1    3'(  000 

1    34,000 
.     3.-1  000 

1   ao^ooo 

37,000 
38.000 
30,000 
40,000 
41,000 
42.000 
43, 000 
44,000 
45,  OUO 

51,380 

40,  OU') 
47, 000 
48,000 

I    49,000 

'    50,000 

51,000 

>    52,000 

53,000 
54,000 
65,000 
56,000 
57,000 
68,000 
60,000 
60,000 
62,000 
64,000 
66.000 
67,260 
61.000 

.037500           .002500 
.040500           .003000 
.  04B500          .  003000 
.  046750          ,  003250 
.  030375     ■       -  0  *fl2.'i 

............ 

.0638 
.  070.3 
.  0975 
.1425 

.013425 
.  0125 
.0212 
.0450 

*'■ 

89,200 



Elongation  per  inch  after  rapture,  ".1725. 

Elongation  of  inch  sections,  ".I'J,  'M4,  /'13  (''.37  fractured  section, 
".24,)  ".14,  ".13,  'Ml. 
Area  at  fracture,  1".21  x  ''.39  =  .472  square  inch. 
Contraction  of  area,  37.4  per  cent. 
Appearance  of  fracture,  fine  granular  center,  silky  edges. 


f'fifi 


TEST$;   Ot*  IttON  AND   StEfiL. 


STEEL  SPECIMENS  FROM  THE  SHAFT  OF  THE  ATLANTA. 

2^0.503. 
Marks  on  bar,  3639  . 
Sectional  area,  V'A^2  x  ''.504  =  .752  sqnare  inch. 


Appiiddlmida. 

EloDFlAtloii 
per  inch. 

SixcceBsivo 
elon^tion 
per  inch. 

Permanent 
set 

Sacoeaaive 

permanent 

•et. 

1 

Totnl 

Per  nqnfttv 
incb. 

Bernards. 

Pound*. 
752 
3,78C 
7,520 
11,280 
15,040 
18.800 
22,560 
26, 320 
80,080 
31.000 
82,000 
83,000 
84,000 
85,000 
80,000 
87, 000 
88,000 
8!i,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
62,000 
53,000 
54,000 
55,000 
55. 5D0 
50,800 

Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40.000 

Ineh. 
0. 

.000113 
.000263 
.000413 
.0U0503 
.000776 
.000918 
.001063 
.001263 
.001800 
.001368 
.001400 
.001438 
.001488 
.018688 
.019626 
.021326 
.023126 
. 025126 
.  027375 
.029876 
.032126 
.035000 
.038250 
.041750 
.045500 
.049750 
.054125 
.0650 
.0713 
.0788 
.0900 
.1038 
.  1225 
.1738 

Inch. 
0. 

.000113 
.000150 
.000150 
.000150 
.  000212 
.000138 
.000150 
.000200 
.000037 
.000063 
.000037 
.000038 
.000050 
.  017200 
.000937 
.001700 
.001800 
.002000 
.002250 
.002500 
.002250 
.002875 
.003250 
.003500 
.003750 
.004250 
004376 
.010875 
.0003 
.0075 
.0112 
.0138 
.0187 
.0513 

Ineh. 
0. 

Inch. 
0. 

Initial  load. 

a 

.000025 

.000025 

Elastic  limit. 

46,640 

1 

• 





"73,920* 

Tensile  strenfrth. 
Load  at  time  of  mptare. 

.  -  .  .- 

1 

Elongation  per  inch  after  raptnre,  C.245. 

Elongation  of  inch  sections,  ".14,  /M9, ''.21  (''.32  fraotnre<l  Rocti^n, 
".48,)  ".24,  ".21,  ".17. 
Area  at  fractnre,  1".18  x  ".38  =  .448  square  iucb. 
Contraction  of  area,  40.4  per  cent. 
Appearance  of  fi'actare  fine,  silky. 


TESTS   OF   IRON   AND   STEEL. 

No.  604. 

Marks  on  bar,  3639  .  . 

Sectional  area,  1''.500  x  ''.605  =  .757  square  inch. 


957 


Applied  loads. 


Total. 


Pnunds. 

757 
3,785 
7,670 
11,355 
ir»,  110 
18.025 
22.710 
20,495 
30, 2m 
31,000 
82.000 
2i3.0UO 
34,000 
35,000 
80.00U 
87,000 
38,000 
30,000 
40. 000 
41,0U0 
42,000 
4»,  (00 
4t.00t> 
4.7,  OUO 
40,000 
47, 000 
48,  000 
40,  (iOO 
50,000 
51.000 
52,  OUO 
53.000 
54,000 
5.3.00O 
55,820 
49,000 


Per  square 
incii. 


PoundM. 
1,000 
6,000 
10,000 
16,000 
20.000 
25, 000 
80,000 
85,000 
40,000 


47.560 


73,740 


Slonntion 
perlnoh. 


Inch. 

a 

.000100 

.  000268 

.000100 

.000600 

.000763 

.000925 

.001063 

.001263 

.001288 

.0018.38 

.001388 

.001438 

.001488 

.001538 

.015000 

.020125 

.020625 

.022125 

.024250 

.026500 

.028875 

.  031750 

.034375 

.037500 

.041250 

.045500 

.05D0OO 

.053000 

.0663 

.0713 

.0850 

.0975 

.1250 

.1726 


Suocessive  ■p^-^,-,^^,,,  Successivo! 
elongation  I  ^®™°«"*^  permanent  I 
per  inch.  !   ^*"  set. 


Honiarkn. 


Inch. 
0. 

.000100 
.0U0163 
.000137 
.000200 
.  0001G3 
. 000162 
.000138 
.  000200 
.000025 
.OOOOoO 
.000050 
.000050 
.000050 
.OOOOjO 
. 013462 
. 005125 
.  000 )00 
.  001500 
.002125 
.002250 
.002375 
.  002875 
.  002625 
.003125 
.  00.375U 
.004J50 
.004500 
.005000 
.0113 
.0350 
.0137 
.0125 
.0275 
.0475 


Inch. 


Inch. 


luitittl  load 


Elaatic  limit. 


Tensile  stTuntrth. 
Load  at  liiuu  of  ruptu 


Elongation  per  inch  after  rupture:  0".2363. 

Elongation  of  inch  sections:  ".15,  ".19,  ".21,  ".24  (".5:>  fiMctuied  sec 
tion),  ".23,".17,  ".14. 
Area  at  fracture,  1".1()X".38=.441  square  inch. 
Contraction  of  area,  41.7  i^er  cent. 
Appearance  of  fracture  silky,  with  traces  of  granulation. 


968  TESTS  OF  IRON  AND  STEEL. 

No.  605. 

Marks  on  bar,  3639  .  •  • 

Sectional  area,  r^503  x  ^^498  =  .748  square  inch. 


AppUed  loads. 

Sloneation 
per  inch. 

Saooeflsive 
elonsatlon 
perlnch. 

Pennanent 

SacoeasiTe 
set 

Bemarka. 

Total. 

Peraqnaie 

PimndM, 

748 
8,740 
7,480 
11.220 
14,960 
18,700 
22,440 
26,180 
29,920 
81,000 
82,000 
83,000 
34,000 
85.000 
86,000 
87,000 
38,000 
8^,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
49,000 
50,000 
61,000 
62,000 
68,000 
64,000 
55.000 
65,850 
60.200 

Pounds, 
1,000 
5.000 
10,000 
15,000 
20.000 
26.000 
80.000 
85,000 
40,000 

Inch. 
0. 

.000188 
.000268 
.000475 
.000618 
.000768 
.000063 
.001126 
.001288 
.001350 
.001388 
.  001426 
.001488 
.001600 
.016876 
.018375 
.021000 
.  021375 
.023375 
.025500 
.027625 
.030000 
.  03:€50 
.035625 
.038750 
.  041875 
.045875 
.050000 
.055376 
.0638 
.0700 
.0800 
.0913 
.1063 
.1463 

IndL 
0. 

.000188 
.000126 
.000212 
.000138 
.000160 
.000200 
.000162 
.000168 
.000062 
.000088 
.000087 
.000063 
.  000112 
.005276 
.001500 

.000376 

.002000 

.002125 

.002126 

.002375 

.002750 

.002875 

.003125 

.  003125 

.004000. 

.004175 

.005875 

.008425 

.0062 

.0100 

.0118 

.0150 

.0400 

Inch. 
0. 

Inch. 
0. 

Inttialload. 
lOastlelimit 

Tonafleatraigtb. 
Load  at  time  of  raptue. 

0. 

.000018 

.000018 

45,460 

.1.'.!. '."'.** 

...... 



74,670 

Elongation  per  inch  after  rupture,  0'M975. 

Elongation  of  inch  sections,  ".09, 'M6/'.34  (''.46  fractured  section), 
".19,  Ml,  M2,  ".12. 
Area  at  fracture,  1".16  x  ".38  =  ".441  square  inch. 
Contraction  of  area,  41  per  cent. 
Appearance  of  fracture  silky,  stratified. 


TESTS   OF  IRON  AND   STEEL. 


959 


ISro.506. 
Marks  on  bar,  3639  . . . 
Sectional  area,  ^^505  x  '^503  =  .757  square  incb. 


Applied  Uwds. 

pertaioh. 

Socoeuive 
elongation 
perlnch. 

Permanent 
set. 

Saocewive 
Bet. 

Bemarks. 

ToteL 

Per  Milan 

Poundi, 

767 
8,785 
7,670 
11.856 
15,14D 
18,025 
22,710 
26,405 
80,280 
81,000 
82,000 
88,000 
84.000 
35,000 
86,000 
37,000 
88,000 
88,800 
88,000 
40,000 
41.000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
61,000 
52,000 
63,000 
64,000 
66.000 
56,000 
56,840 
61,800 

Fowndt. 
1,000 
6^000 
10,000 
15,000 
20,006 
25,000 
80,000 
85,000 
40,000 

Inch. 
0. 
.000088 

.000250 
.000376 
.000538 
.000718 
.000875 
.001018 
.001225 
•     .001238 
.001288 
.001325 
.001375 
.001400 
.001463 
.001513 
.001550 
.001575 
.006125 
.018750 
.023375 
.023875 
.025376 
.027625 
.0302ri0 
.032875 
.035626 
.038876 
.042875 
.047750 
.0560 
.0618 
.0700 
.0788 
.0900 
.1088 
.1463 

Ineh, 
0. 

.000088 

.000162 

.000125 

.000163 

.000175 

.000102 

.000138 

.000212 

.000013 

.000050 

.000037 

.000050 

.000025 

.000068 

.000050 

.000037 

.000025 

.008550 

.013625 

.004625 

.000500 

.001500 

.002250 

.002625 

.002625 

.002750 

.003750 

.003500 

.004875 

.007260 

.0003 

.0087 

.0088 

.0112 

.0188 

.0375 

Inch. 
0. 

0. 

Initial  load. 

0. 

Elastic  llmli. 

Tensile  strength. 
Load  at  time  of  rapture. 

0. 

51,260 

75,080 

Elongation  per  inch  after  rupture,  0^^2050. 

Elongation  of  inch  sections,  'M2,  ".16  (''.44  fractured  section),  ".27, 
".n,  'M7,  M5,  ''.16. 
Area  at  fracture,  1''.21  x  ''.39  =  .472  square  IdcIi. 
Contraction  of  area,  37.6  per  cent. 
Appearance  of  fracture  silky,  slightly  granular.    Irregular  surface. 
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TESTS    OF   IRON   AND    STEEL. 


No.  507. 
Marks  on  bai*,  3641 . 
Sectional  area,  1''.504  x  ''.497  =  .747  square  inch. 


Applied  loads. 

EloDfratioD 
perinoh. 

SaccessWe 
elongation 
per  inch. 

Fermanent 
set. 

Saccessivo 

permanent 

set. 

Bemarks. 

TotaL 

Per  aqoAre 
inch. 

Pwndt. 

747 
8,735 
7,470 
11,205 
14,940 
18,675 
22,410 
26, 145 
29,880 
31,000 
82,(100 
33,000 
84.000 
35,  000 
36.000 
87,000 
88.000 
39,000 
40,000 
40.600 
41,000 
42,000 
43, 000 
44, 000 
45,000 
46, 000 
47,000 
48,000 
40,000 

Hooo 

51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61. 000 
62,000 
6-J.900 
55^200 

Poundt. 
1.000 
5,000 
10,000 
15,000 
20,000 
25.000 
80,000 
85,000 
40,000 

Inch. 
0. 

.000138 
.000263 
.000438 
.000613 
.000783 
.000038 
.001113 
.001275 
.001338 
.001388 
.  001425 
.001488 
.  001525 
.  001575 
.001638 
.  001700 
.001750 
.001825 
.001868 
.002500 
.003200 
.011763 
.  012875 
.014375 
.013875 
.  017500 
.010375 
.021125 
.  023250 
.025375 
.  027H75 
.030500 
.033125 
.  036250 
.040000 
.044375 
.048750 
.055000 
.0663 
.0763 
.0925 
.1350 

Ineh. 
0. 
.000138 

.  ooor.'5 

.000175 
.000175 
.  000150 
.000175 
.000175 
.000162 
.000063 
.000050 
000037 
000003 
.000037 
.000050 
.000063 
.  000002 
.  0(K>050 
.000075 
. 000038 
.000637 
.  0O07O0 
.008563 
.001112 
.  001500 
.00I50J 
.  001025 
.  001H75 
.001730 
. 002125 
.002125 
.  00J500 
.  00.625 
.  002625 
.003125 
.  003750 
. 004375 
.  004375 
. 006250 
.0113 
.0100 
.0162 
.0425 

Inch. 
0. 

'"."000013 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

..000013 

.000013 

0. 

-«'-•• 



54,350 



■  -  -  • 

::: 

84,200 

Tensile  strenjfth. 
Load  at  time  of  rnptare 

Elongation  per  inch  after  rupture,  0'M925. 

Elongation  of  inch  sections,  'M2,  'MG  (''.52  fractured  section),  ''.23, 
".15,  ".13,  ".12,  ".II.  hi 

Area  at  fracture,  1".16  x  ''.38  =  .441  square  inch. 
Contraction  of  area,  41  per  cent. 
Appearance  of  fracture  silky,  slightly  granular. 


"TESTS   OP   IRON   AND   STEEL. 

No.  508. 
Marks  on  bar,  3641 . . 
Sectional  area,  1''.500  x  ".498  =  .747  square  inch. 
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« — 

Applied  loads. 

ElonjcatioD 
per  inch. 

Sacoefisive 
eloDgation 
per  iuch. 

Inch. 
0. 

.000125 
.  000150 
.000150 
.  000150 
.  000175 
.000150 
.  000188 
.000162 
.000050 
. 000038 
.000062 
.t00tJ50 
.000038 
.000050 
.000050 
.000050 
.000050 
.000037 
.000038 
.  000060 
.  000037 
.000050 
.00C7h8 
.018712 
.000475 
.001125 
. 002125 
.002375 
.002750 
.003750 
.003000 
.  003250 
.004625 
.004250 
. 012375 
.0100 
.0075 
.  0125 
.0163 
.0500 
1 

PermaDent 
set. 

SncoessSTe 

IKrmaneiit 

sot. 

Bemarks. 

TotaL 

Per  square 
inch. 

Pounds, 

747 

3,735 

Tcundit. 

'     1,000 
5,000 
10, 000 
15. 000 
20,000 
25,000 
30, 000 
85,000 
40,000 

Itith. 
0. 

.000125 
.  000275 
. 000425 
.000575 
.000750 
.000000 
.001088 
.001250 
.001300 
. 001338 
.001400 
.00U5C 
.  0014^8 
.  001538 
.001588 
.001638 
.001688 
.001725 
.001763 
.001813 
.001850 
.001900 
.008688 
.Ol'7400 
.027875 
. 029000 
.031125 
.  033500 
.036250 
.040000 
. 043000 
.  046250 
.050875 
.  055125 
.0075 
.0775 

.  08.:o 

.0975 
.1138 
.1638 

TndL 
0. 

Inch, 
0. 

Initial  load. 
ElastioUmit 

7,470 
11,205 
14,940 
18,675 

0. 

22,410 

26, 145 

20, 880 
31, 000 
32,000 
1    33,000 
31,000 
35,000 
36, 000 
37,000 

\  Ha  000 

.000013 

.000018 

1    39.000 

40,000 

41,000 

42, 000 

43,000 
,    41,000 

58,900 

45,000 

<    46,000 

1     47, 000 

48, 000 

49,000 

1 

50,000 

'     51,000 

52,000 

,    53,000 

54,000 

55,000 

56,000 

57,000 

58,000 

59,000 

TensUe  strength. 
Load  at  time  of  mptnre. 

60,000 

61,000 

61,040 

32,020 

55;  500 

1 

Elongation  per  inch  after  rupture,  0".2325. 

Elongation  of  inch  sections,  'M5,  ".17,  'M8,  ".21  (".62  fractured  sec- 
tion), ".24,  ".22,  ".17. 
Area  at  fracture,  1".19  x  ".38  =  .452  square  inch. 
Contraction  of  area,  39.5  per  cent. 

Appearance  of  fracture  silky,  slightly  granular,  fine  lamination. 
S.  Ex.  3G 61 


962  TESTS   OF   IRON  AND    STEEL 

No.  609. 
Marks  on  bar,  3G41 .  .  . 
Sectional  area,  1''.444  x  ".495  =  .715  square  ineb 


Applied  loads. 


Total. 


Per  sqaaro 
iDch. 


Eloofration 
per  inch. 


SuoceBsive 

eloneation 

per  inch. 


I 


Permanent 
set. 


SncoeasiTe 

permanent 

set. 


BemarkB. 


Pound$. 
715 
3,675 
7.150 
10, 725 
14.300 
17,875 
21,450 
25.025 
28,600 
30,000 
81,000 
32,000 
33,000 
34.000 
85,000 
36,000 
87,000 
87,500 
38,000 
89,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
40,000 
47, 000 
48,000 
40. 000 
50,000 
51.000 
52,000 
53,000 
54.000 
65,000 
56,000 
57,000 
58.000 
50,000 
60.000 
60.800 
63,800 


Pounda, 
1.000 
5,000 
10,000 
15.000 
20.000 
25. 000 
3U.000 
35,000 
40,000 


50,850 


85.030 


Inch, 
0. 

.000126 
.  000288 
.000425 
.000600 
.000750 
.000025 
.001100 
.  001275 
.001338 
.001388 
. 001425 
.  001475 
.  001525 
.001588 
. 001638 
. 001763 
.  003000 
.005625 
.007500 
.009875 
. 012500 
.014000 
.015625 
.017500 
.019250 
.021000 
. 023125 
.025250 
.027500. 
.  030125 
.  032750 
.036000 
.039625 
.013375 
.047500 
.053125 
.0625 
.0713 
.0813 
.0963 
.1425 


Jneh. 
0. 

.000125 
.000163 
.000137 
.000175 
.000150 
.000175 
.000175 
. 000175 
.000063 
.000050 
.  000037 
.000050 
.000050 
.000063 
. U00050 
. 000125 
. 001237 
. 002025 
.001875 
. 002375 
.  002625 
.001500 
. 001625 
. 001875 
.001750 
. 001750 
.  002125 
. 002125 
.002250 
.002625 
. 00262S 
. 003250 
.003625 
.003750 
.004125 
.005625 
.009375 
.0088 
.0100 
.0150 
.0462 


Inch. 
0. 


Inah, 


Initlalload. 


.000013    I      .000013 


Elastio  limit. 


Tensile  strength.  i 

Load  at  time  of  rupture.  | 


Elongation  per  inch  after  rupture,  0''.2050. 

Elongation  of  inch  sections,  'M8,  'M9,  'MG,  ".15,  ".24  (''.49  fract- 
ured  section),  'M3,  'MO. 
Area  at  fracture,  1".13  x  ".37  =  .418  square  inch. 
Contraction  of  area,  41.5  per  cent. 
Appearance  of  fracture,  spongy  center,  granular  at  either  side. 


TESTS   OF   IRON   AND   STEEL 
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No.  610. 
Marks  on  bar,  3641 .... 
Sectional  area,  r'.500x".600  =  ,760  sqnare  inch. 


Applied  loads.        . 

Eloneation 
perinch. 

Sacceiwive 
elongation 
periDch. 

Pennanent 
oet. 

Saccesslve 
pennanent 

set 

Hemarlu. 

Total. 

Per  Moare 
inoh. 

Pownda, 
750 
3,750 
7.500 
11,250 
15^000 
18,750 
22,600 
26,250 
80,000 
81,000 
82,000 
83,000 
34,000 
85.000 
86,000 
87.000 
88,000 
80,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
66,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62.000 
62,660 
55,000 

PotmdM. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
80,000 
85,000 
40,000 

Inch. 
0. 

.000113 
.000263 
.000425 
.000600 
.000750 
.000900 
.  001075 
.001250 
.  001300 
.001350 
.001400 
.001463 
.001513 
.  001575 
.  001675 
.008000 
.010500 
.011500 
.013126 
.014500 
.1)16000 
.017500 
.019250 
.020750 
.022875 
.024750 
.026875 
.029000 

Ineh. 
0. 
.000113 

Ineh.            Inch. 
0.               ,    0. 

Initial  load. 
Elastic  limit. 

Tenaila  strength. 
Load  at  time  ot  raptore. 

.000150 
.000162 
.000175 
.000150 
.000150 
.000175 
.000175 
.000050 
.000050 
.000060 
.000063 
.000050 
.000062 
.000100 
.006325 
. 002500 
.  001000 
.  001625 
.001375 
.001500 
.001500 
.  001750 
.001500 
. 002125 
.001875 
. 002125 
.  002125 
.002375 
.  003125 
.003000 
.002875 
.003500 
.004250 
.008175 
.0062 
.0063 
.0087 
.0100 
.    .0238 
.0387 

0. 

\ 

1 

I 

.000038    1      .666638 

'■::;:::;i:!i  *"::;■*::: 

1 

1 

""48,"o66"* 

.  1 

1 



* 

.031375 

.034500 

.  037500 

.040375 

.043875 

.048125 

.0563 

.0625 

.0688 
.0775 
.0875 
.1113 
.1500 

83,550 

1 

Elongation  per  inch  after  rupture,  O'^232o. 

Elongation  of  inch  sections,  ''.16  (".63  fractured  section),  ".22,  ".15, 
".21,  ".17,  ".26,  ".16. 
Area  at  fracture,  l".15x".36  =  .414  square  inch. 
Contraction  of  area,  44.8  per  cent. 
Appearance  of  fracture,  silky,  with  trace  of  granulation. 
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TESTS   OF   IRON  AND   STEEL. 


]$ro.  424. 


Compression  Test. 
Marks,  3639. 
LeDgth,  12  ''.00. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Diameter  of  centers,  ''.38,  ".40. 
TVfinimnm  bearing  stufacc,  .874  square  inch. 


AppU«dloadB. 

Compms- 

•ion  per 

inch. 

Successive 
compres- 
sion per 
inch. 

Permanent 
set. 

Successive 

Remarks. 

TotaL 

Persaiure 
inch. 

permanent 
set 

F<mnd9. 
1,000 
5,000 
10,000 
16,000 
20.000 
25,000 
80.000 
85,000 
40,000 
41,000 
42,000 

43,000 

44,000 
45,000 
45^700 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 

43,000 

44,000 
45,000 
46,700 

Ineh. 
0. 
.000120 
.000270 
.000410 
.000580 
.000750 
.000010 
.001090 
.001270 
.001200 
.001320 

C.  001860 

{.004010 

.0080 

.0110 

.0170 

Ineh. 
0. 

.000120 
.000150 
.000140 
.     .000170 
.000170 
.000160 
.000180 
.000180 
.000020 
.000030 

.000040 

.003550 

.003000 

.0080 

.0060 

Ineh. 
0. 

Ineh. 
0. 

Initialload. 

Elastic  limit. 
Ultimate  strength. 

0. 

.000020 

.000020 

Maximum 
deJleeUon 
ehmrdW. 

.02 
.10 
.14 
.31 

General  sttmmary. 

XlastioUmitper  square  inch  of  original  section.... pounds..     43,000 

Compression  per  inch  under  stress  at  elastic  hmit inch..  0. 001860 

intimate  strength  per  square  inch  of  original  section pounds..     45,700 

Kanner  of  failure triple  llexoro 


TESTS   OP  IRON  AND   STEEL. 

Xo.  426. 

Compression  Test 
Marks,  3639  . . 
Length,  ir'.996. 
Diameter,  rM29. 
Sectional  area,  LOO  square  inch. 
Diameter  of  centers,  ''.37,  ".37. 
Minimum  bearing  surface,  .892  square  inch. 
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AppUedloadA. 

Compres* 
Bion  per 
inch. 

SnccessiTO 
comprea- 
nion  per 
ihch. 

Permanent 
Bet. 

SacceasiTe 

];>ermanent 

set. 

Remarks. 

Total. 

Per  sqiiAre 
incn. 

Poundi. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
41,000 
42, 000 
43,000 
43,500 
44, 000 
44, 500 
45,000 
45,500 
46,000 
46,500 
46, 700 
47,000 
47,500 

48,000 
49.000 
40,300 

Poundt, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
41,000 
42, 000 
43,000 
43, 500 
44, 000 
44,500 
45, 000 
45,500 
40,000 
40, 500 
46,700 
47.000 
47,500 

48,000 
49,000 
49.800 

Inch. 

a 

.000120 
.000300 
.000460 
.000610 
.000800 
.  000950 
. 001130 
.  001300 
.001320 
.001860 
.  001400 
. 001420 
.  001450 
.  001460 
.001480 
.001600 
.001510 
.001510 
.001500 
.001600 
.002280 

.003460 
.0070 

Inch, 

0. 

.000120 
.000180 
.000160 
.000150 
.OOOtOO 
.000150 
.000180 
.000170 
.001)020 
.000040 
.000040 
.000020 
.  000030 
.  000010 
.000020 
.  000020 
.  000010 

0. 

.000010 
.000100 
.000660 

. 001200 
.003540 

Inch. 
.  0. 

Inch. 
0. 

Initial  load. 

....... 

.000010 
.  000020 

.000010 
.000010 



1 

1 

1 

; I.:;::;;::.'.'; 

1 

Elastic  limit 

1  i 

Maeeimum 
dtjlectiim. 
Chord,  10". 

.01 

.04 

Ultimate  strength. 

General  summary. 

Elastic  limit  per  square  Inch  of  original  aeotion ponnda..      46,700 

Compression  per  inch  nnder  stress  at  elastio  limit inch..  Ol  001500 

Ultimate  strength  per  sqoare  inch  of  original  section .....ponnds..     49,800 

Manner  of  failure triple  flexore 
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TESTS   OF    IRON  AND    STEEL. 


Ko.  426. 

Compression  Test 
Marks,  3641. 
Length,  ir'.98. 
Diameter,  rM29. 
Sectional  area,  1.00  square  inch. 
Diameter  of  centers,  ''.32,  ''.33. 
Minimum  bearing  surface,  .914  square  inch. 


Applied  loads. 

Compres- 

Bion  per 

inch. 

SnccesBlTe 

oomprea- 

Bion  per 

inch. 

Permanent 
Bet. 

SncccBslve 

permanent 

set. 

Remarks. 

Total. 

Per  eqaare 
inch.- 

Poundg. 
1,000 
5.000 
10,000 
15,000 
20, 000 
25.000 
80,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 

48,500 
49.000 
50,000 
61,000 
52,000 
62,800 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20.006 
25,000 
80,000 
35,000 
40,000 
41,000 
42,000 
43.000 
44, 000 
45,000 
46,000 
47,000 
48,000 

48,500 
49,000 
50,000 
51, 000 
52,000 
52,300 

0. 

.000140 
.000290 
.000470 
.000620 
.000780 
.000970 
.001110 
.001280 
.001320 
.001360 
.001400 
.001420 
.001460 
.001520 
.001600 
.001680 

.004970 

.0080 

.0100 

.0120 

.0140 

.0160 

Inch. 
0. 

.  000140 
..000150 
.000180 
. 000150 
.000160 
.uOOlOU 
.000140 
.000170 
.000040 
.000040 
.000040 
.000020 
.000040 
.000060 
.  000080 
.000080 

.003290 

.003030 

.0020 

.0020 

.0020 

.0020 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

.000010 

.000010 

.000040 

.000030 

Elasticlimit 

.000130 

.000090 

Maximum 
deflection 
chord,  10". 

.02 

.06 

.09 

.13 

.18 

.25 

Ultimate  strength. 

General  summary. 

Elastic  limit  per  aqaare  inch  of  original  section pounds..      45,000 

Compression  per  inch  under  stress  at  elastio  limit inch..  0.O01460 

Ultimate  strength  per  square  inch  of  original  section pounds..      62,800 

Manner  of  failure triple  fleccuie 


TESTS   OP   IRON   AND   STEEL. 
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STEEL  SPECIMENS  FROM:  THE  SHAFT  OF  THE  CHICAGO. 

Ko.  511. 
Marks  on  bar,  3,656 . 
Sectional  area,  l''.500x''.503  =  .754  square  inch. 


AppUedloads. 

Elongation 
per  inclL 

Snccenftive 
elongation 
per  inch. 

Permanent 
aet. 

Sncceualve 

permanent 

set. 

Remarks. 

Total. 

Fersqaare 
inch. 

PoundM. 
764 
8,770 
7,640 
11,310 
16, 080 
18,850 
22,620 
26,390 
80,160 
81,000 
82,000 
83,000 
84,000 
86,000 
86,000 
87,000 
88,000 
89,000 
40, 000 
40,500 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
54,000 
65,000 
56,000 
67,000 
58,000 
60,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68.000 
69,000 
70,000 
71, 000 
71,040 
66,400 

PovndM. 
1,000 
6,000 
10,000 
15,000 
30,000 
25,000 
30,000 
85,000 
40,000 

IncK 
0. 

.000100 
.000250 
.000413 
.000575 
.000738 
.000888 
.001063 
.001250 
.001275 
.001313 
.001350 
.    .001400 
.001463 
.001513 
.001563 
.001613 
.001675 
.001775 
.004750 
.005750 
.008375 
.  009625 
.  010125 
.012500 
.013625 
.  014625 
.  015750 
. 017125 
.018375 
. 019876 
.  021250 
.  022750 
.024375 
,.  025875 
.  027750 
.029625 
.031625 
.033625 
.036250 
.038375 
.041375 
.014500 
.047250* 
.051000 
.0563 
.  0625 
.0688 
.0750 
.0850 
.  1038 
.1163 

Inch, 

.000100 
.000150 
.000103 
.000162 
.000163 
.000150 
.000175 
.000187 
. 000025 
.000038 
-     . 000037 
.000050 
.000063 
.000050 
.000050 
.000050 
.000062 
.  000100 
.  002975 
.001000 

.001250 
.000500 
. 002376 
\  001125 
. 001000 
.001125 
.001375 
.001250 
.001500 
.  001375 
.001500 
.001625 
.001500 
. 001875 
.001875 
.002000 
.002000 
.002826 
.001^125 
.003000 
.003125 
.002750 
.003750 
.0053 
.0062 
.0063 
.0062 
.0100 
.0188 
.0125 

I^ieh, 
0. 

IwK 
0. 

Initialload. 

0. 

.0 

1 

63,040 



Elastic  limit.                   ' 

1 

1 

.\\\v^^\v^.\\\\\\'\''.\ 

i 

triti mate  strength. 
Load  at  time  of  rapture. 



..  .  .......i  ..  ....... 

1. 

1 

1 

1 

.  ...    1 

1 

1 

94,220 

1              i 

Elongation  per  inch  after  rupture,  0'M488. 

Elongation  of  inch  sections,  ''.06,  ''.06,  ".10,  ".18  (".47  fractured  sec- 
tion), ".13,  ".09,  ".10. 

Area  at  fracture,  l".22x  ".39  =  .470  square  incb. 

Contraction  of  area,  36.9  per  cent. 

Appearance  granular,  radiating  from  spongy  spot  J"  from  center, 
silky  edges. 


968  TESTS    OF   IRON   AND    STEEL. 

No.  512. 
Marks  on  bar,  365G  .  . 
Sectional  area,  1''.502  x  ''.505  =  .758  square  incb. 


AppUed  loads.       j 

Elongation 
perlnch. 

Sacceasive 
elongation 
per  inch. 

Permanent 

Bet 

Sacoesftive 

permaneot 

set 

Bemarka. 

1 

Total. 

Per  aqaare 
inch. 

Pounds, 
758 
8,700 
7.580 
11,870 
15^160 
18,050 
22,740 
26,630 
80,820 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88.000 
80,000 
40,000 
41,000 
42, 000 
43,000 
44.000 
45,000 
46.000 
47.000 
48,000 
40,000 
50, 000 
51,000 
52,000 
53,000 

,64,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
70,000 
71.000 
71,170 
64.000 

Pounds. 
1.000 
6,000 
10,000 
16.000 
20,000 
25,000 
80,000 
85,000 
40,000 

Inch, 
0. 

.000100 
.000250 
.000413 
.000575 
. 000738 
.000888 
.OOl0.iO 
.  001213 
.  001313 
.001350 
.001388 
. 001438 
.001488 
.  0015-J5 
. 001575 
.001625 
.001650 
.  001700 
.0017.50 
. 001800 
.001850 
.001938 
.014875 
.015250 
.015875 
.  017125 
.018500 
.010875 
.021250 
.022625 
.024125 
.025875 
.027625 
.020750 
.031500 
.033760 
.036000 
.038250 
.  040875 
.044000 
.046875 
.0538 
.0575 
.0625 
.0688 
.0750 
.0863 
.1063 
.1176 

Inch. 
0. 

.000100 
.  000160 
.000163 
.  0001'  2 
.  000163 
.  000150 
.000162 
. 000103 
.000100 
. 000037 
. 000038 
.  0OOO')0 
. 000050 
. 000037 

.ooou:o 
.  ooiK>r>o 

.  000«.2o 

. OOOOuO 

. 000050 

.000050 

.  000050 

. 000088 

. 012937 

.000375 

. 00Ob25 

.  001250 

.  001375 

.001375 

.001375 

.  001375 

.001500 

.001760 

.  001750 

. 002125 

.001750 

. 002250 

.  002250 

.002250 

.002625 

.003125 

. 002875 

.006025 

.0037 

.0050 

.0063 

.0062 

.0113 

.0200 

.0112 

Inch. 

0. 

Inch. 
0. 

1 
Initialload. 

1 

0. 

1 
1 

1 

0. 

" 

! 

1 

.   1     .    

' 

1 

1 

Elastic  limit. 

Ultimate  strencth. 
Load  at  time  of  rapturew 

50.870 

^ 

— V 

03,800 

1 

Elongation  per  inch  after  rupture,  0'M513. 
Elongation  of  inch  sections,  'M2,  ".29  (".33  fractured  section), 
".10,  ".09,  ".09,  ".07. 
Area  at  fracture,  1".19  x  ''.38  =  .452  square  inch. 
Contraction  of  area,  40.4  per  cent. 
Appearance  of  fracture  silky,  slightly  granular. 
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TESTS   OP   IRON  AND   STEEL. 

1^0.  613. 
Marks  oa  bar,  3656  . .  . 
Sectional  area,  r'.QOO  x  ".503  =  .754  square  inch. 
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Applied  loads. 

Elongation 
per  incb. 

Saccessive 
elongation 
per  inch. 

Permanent 
set 

SaccessiTe 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

Pounds. 
754 
8,770 
7,540 
11,3!0 
15, 080 
18. 850 
22,620 
26,390 
80,  ICO 
SI.  000 
32,  OOU 
33,000 
34,000 
^5,000 
36,000 
87,000 
38, 000 
89, 000 
40,000 
41,000 
42,009 
43,800 
43, 000 
44,000 
45,000 
46, 000 
47,000 
48,000 
49,000 
60,000 
61, 000 
62, 000 
53,000 
54,000 
55, 000 
56,000 
57,000 
58,000 
59,000 
60.000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
72,400 
65,600 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85.000 
40,000 

Ineh. 
0. 

.000125 
.000275 
. 000425 
.000600 
.000763 
.000913 
.001088 
.001263 
.001300 
.00ia50 
.001400 
. 101438 
.001488 
.001525 
. 001575 
. 001625 
. 001675 
.001725 
. 001775 
.  001825 
.Q01850 
.  0072o0 
.010375 
.  011875 
.012875 
.014000 
.015125 
.  016276 
. 017500 
.018875 
.  020125 
.021625 
.023125 
.  024750 
.026375 
.028J25 
.029875 
.031875 
.  0.33750 
.036250 
.038500 
.041250 
. 043750 
.047125 
.050125 
.054126 
.0613    • 
.0675 
.0750 
.0838 
.0963 
.1138 

Ineh. 

0. 

.000125 
.000150 
.000150 
. 000175 
.000163 
.000150 
.000175 
.000175 
.000037 
.  000050 
.  000050 
.  000038 
.000050 
.000037 
.  000050 
.  000050 
.  000050 
.000050 
.000»t50 
.000050 
.000025 
.005400 
.  018125 
.001500 
.001000 
.001125 
.001125 
.001250 
.001125 
. 001375 
.001250 
.001600 
.001500 
.001625 

•  .001625 
.001750 
.001750 
.002000 
.001875 
.002500 
.002250 
.002750 
.002500 
.003375 
.003000 
.004000 
.007176 
.0062 
.0075 
.0088 
.0125 
.0176 

Inch. 
0. 

Ineh. 

.  0. 

Initial  load. 

0. 

• 
Elastic  limit. 

Tensile  strength. 
Load  at  time  of  raptnxe. 

. 000026 

.000025 

*  ■ ", 

66,760 



. 

*■■■**  ••••-• 

96,020 

Elongation  per  inch  after  rupture,  'M438. 

Elongation  of  inch  sections,  ''.08,  ".07,  'MO,  ".09,  ".18  (".43  fractured 
section),  ".12,  ".08. 
Area  at  fracture,  l".2l  x  ''.38  =  .460  square  inch. 
Contraction  of  area,  39.0  per  cent. 
Appearance  silky,  40  per  cent,  granular  radiating  from  spongy  center. 


970  TESTS    OF   IRON   AND   STEEL. 

No.  511. 

Marks  oa  bar,  365G  .... 

Sectional  area,  1''.504  x  ''.503  =  .756  square  inch 


AppUedload*. 

Elonj^ation 
per  mcb. 

Saccesalve 
elongation 
per  lucb. 

• 

SncceMlve 

TotaL 

Fcrsquaro 
inolL 

Permanent  pennanent 
■*''^        !       set. 

1 

Poundt. 
756 
3,780 
7,560 
11,840 
15,120 
18,900 
•22, 680 
26,460 
30, 240 
32, 000 
33,000 
84,000 
35,000 
SC,  000 
87,000 
38,000 
39, 000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46, 000 
46,500 
47, 000 
48,000 
49,000 
50,000 
61, 000 
62,000 
63,000 
54,000 
65,000 
56,000 
57, 000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,  000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
70,000 
71,000 
72,000 
73,000 
73,450 
66,600 

Pounde. 
1,000 
6,000 
10,000 
15.000 
20,000 
25,000 
90,000 
35,000 
40,000 

Inch. 
0. 

.000125 
. 000275 
.000438 
.000600 
.000788 
.000925 
.001100 
.001275 
.001350 
.001425 
.001463 
.001500 
.  001550 
.001588 
.001637 
.001688 
.001725 
.001775 
. 001825 
.0018&I 
.001013 
.001088 
.002113 
. 010000 
.012375 
. 013250 
.  0U625 
.015375 
. 016730 
.  017H75 
.  019375 
.020875 
.  0-22375 
. 023875 
.025500 
.  027250 
.  020125 
.031250 
.033125 
.035375 
.  037875 
.  040025 
.  043500 
.046625 
.050000 
.0563 
.0625 
.0663 
.0763 
.0850 
.1013 
.1338 

Inch, 

0. 

.000125 
.000150 
.000163 
.000162 
.000188 
.000137 
.000175 
.000175 
.000075 
.000075 
.  000038 
.000037 
.000050 
.000038 
.000049 
.000051 
.000637 
.000050 
.000050 
.000038 
.000050 
.000075 
.0001*25 
.007887 
. 002337 
. 000875 
.001375 
•    .000750 
.001375 
.001125 

Inch.      1      Inch. 
0.              ;    0. 

Initial  load. 

0. 

I 

' 

.000025    1      .000026 
1 

' 

• 

1 

I 

1 

Elaatio  limit 

Tensile  Btrength. 
Load  at  time  of  rapture. 

1 

1 

59.620 

. 

.001500 
.001500 
.001500 
.001500 
. 001625 

1 

1 

1 

.001750 

.001875 

.002125 

.001875 

.002250 

.  002500 

.002750 

.  002875 

.  003125 

.003375 

.0063 

.0062 

.0042 

.0100 

.0087 

.0163 

.0325 

1 

i"". 

1 

1 

I 

............'>...... ...... 

1 

1 

:::.::::.:::i:::::;:::::: 

;..:.;::;;:;l:::::::::::: 

1 

97,160 

I 

1 

1 

1 

Elongation  per  inch  after  rupture,  'M738. 


Elongation  of  inch  sections,  'M4,  'MO,  'MO,  ".12,  ' 

"  39  =  .400  square  incb. 


section),  'M7,  '.'.09. 


.17  (".50  fractured 


Area  at  fracture,  1".1S  x 
Contraction,  39,1  per  cent. 
Appearance  of  fracture,  silky  edges,  40  per  cent.;  granular,  60  per 
cent.:  radiating  from  a  point  4"  from  edge. 


TESTS    OF   IRON   AND   STEEL. 

ISO.  515. 

Marks  on  bar,  3711. 

Sectional  area,  1''.600  x  ".505  =  .757  sqaare  inclu 
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AppUedloads. 

Bloncation 

SnoceBsive 
elongfttioa 
per  inch. 

Peimanent 
set. 

SaccesslTe 

permanent 

set. 

BemarkB. 

Total. 

PerratiAre 
inch. 

per  fnch. 

Pounds. 

757 
8,785 
7.670 
11.855 
15,140 
18.925 
22,710 
26,405 
80,280 
82,000 
83,000 
84,000 
85.000 
86,000 
87,000 
•  88,000 
89.000 
40.000 
41.000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,0UO 
60.000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68.000 
60.000 
60.000 
61.000 
62.000 
63.000 
64.000 
64.800 
66.200 

Povndt, 
1.000 
5,000 
10,000 
15,000 
20.000 
25,000 
80,000 
85,000 
40,000 

Inch. 

0. 

.000100 
.000250 
.000400 
.000588 
.000750 
.000888 
.001050 
.001238 
.  001313 
.001363 
.  001413 
.  001463 
.  001513 
.001550 
.001600 
.001688 
.005500 
.007626 
.009125 
.012875 
.  015000 
. 016250 
.017750 
.019625 
.021125 
.022875 
.024625 
. 027125 
.029625 
.  031750 
.034375 
.037625 
.040625 
.044250 
.047500 
.052750 
.0600 

,  .0688 
.0750 
.0863 
.1088 
.1275 

0. 

.000100 
.000160 
.000160 
.000188 
.  000162 
.000138 
.000162 
.000188 
.000076 
.000050 
.000050 
.000050 
.000050 
.000037 
.  000050 
.000088 
.003812 
.  002125 
.001500 
.003750 
.002126 
.001250 
.001500 
.001875 
.001500 
.001750 
.001750 
.  002500 
.002500 
.002125 
.002625 
.003250 
.003000 
.  003625 
.  003250 
. 005250 
.007250 
.0088 
.0062 
.0113 
.0175 
.0237 

Iwh. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

0. 

•.......•. 

0. 

51,520 

1 

1 

1 

84,940 

Tensile  strength. 
Load  at  time  of  ruptaie. 

1 

Elongation  per  inch  after  rupture,  ".1713. 
//  ^^^n^r^]?^r^i  ^^^^  sections, '^06,  ''.08,  ".09,  (".53  fractured  section), 

Area  at  fracture,  1".15  x  ".37  =  .426  square  inch. 
Contraction  of  area,  43.7  per  cent. 
Appearance  of  fracture  silky. 


972  TESTS   OP   IRON  AND   STEEL. 

Xo.  616. 

Marks  on  bar,  3711 . . 

Sectional  area,  l'^502  x  ''.502  =  .754  square  incl. 


AppUc^fl  loodB, 


TotftL 


Poundt. 
764 
3,770 
7,640 
11,310 
15,080 
18, 850 
22.620 
26,380 
30, 160 
82,000 
33,000 
34,000 
85,000 
36,000 
37,  000 
38,000 
39,000 
40, 000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61, 000 
52.000 
63.000 
64,000 
65,000 
66,000 
57,000 
58.000 
69,000 
60,000 
61,000 
62,000 
63,000 
64,000 
64,550 
55,800 


Ppr  »niure 


in  CD, 


Paundt. 
1,000 
6,000 
10.000 
15.000 
20.000 
25,000 
30,000 
35,000 
40,000 


43,770 


85^610 


<.«t  permanent 


Inch, 
0. 

.000088 
.000250 
.000438 
.000503 
. 000738 
.  000913 
.  0010G3 
.  001250 
.001375 
.001463 
.  002063 
.003088 
.007125 
.009750 
.011500 
.  012000 
.  013000 
. 014375 
. 015750 
.  017250 
.  018750 
.  020250 
.021875 
. 023625 
.025375 
. 027500 
.029375 
.031500 
. 033875 
. 036250 
.039000 
. 041875 
.045625 
.  049125 
.0563 
.0613 
.0688 
.0750 
.0825 
.0938 
.1138 
.1625 


Inch. 

0. 

.000088 
.  000162 
.000188 
.  000125 
.  000175 
.  000175 
.  C00130 
.  000187 
.000125 
. 0U0088 
. 000000 
. 001025 
. 003437 
. 002625 
.0Or75O 
.  000500 
.  001000 
.  001375 
.  001375 
.  001500 
.  001500 
.001500 
.001625 
. 001750 
.  001750 
.002125 
. 001875 
.002125 
.002375 
. 002375 
.  002750 
.  002875 
.  003750 
.003500 
.  007175 
.0050 
.0075 
.0062 
.0075 
.0113 
.0200 
.0387 


Inch. 


Inch. 


BemarkB. 


Initialload. 


.000025 


.000025 


Elastic  limit. 


Tensile  strength. 

Load  at  time  of  mptare. 


Elongation  per  inch  after  rupture,  0".2238. 

Elongation  of  inch  sections,  ".13,  ".15,  ".16,  ".19  (",31  fractured  sec- 
tion, ".53)  ".20,  ".12. 
Area  at  fracture,  1".12  x  '^37  =  .414  square  inch. 
Contraction  of  area,  45.1  per  cent. 
Appearance  of  fracture  silky. 


TESTS   OF   IRON  AND   STEEL, 

No.  617. 

Marks  on  bar,  3711 . . . 

Sectional  area,  r^501x''.602=.753  square  inch. 
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AppUed  loads. 

Elongation 
perlncb. 

Snooessive 
elongation 
per  inch. 

Permanent 
set 

SnccesslTe 

permanent 

set. 

Bemarks. 

TotoL 

P«r  square 
inch. 

Poundi, 
753 
8^766 
7,630 
1    11,295 
15,060 
18, 825 
22,500 
26,365 
80, 120 
32,000 
33,000 
34,000 
85,000 
86,000 
37,000 
38,000 
39,000 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 

Inch, 
0. 

. 000100 
.000275 
.000138 
.000600 
. 000738 
.000013 
.001100 
.  001263 
.  001363 
.  001413 
.001475 
.001500 
. 001538 
.001588 
.001613 
. 001663 
. 001738 
.010000  , 
.  016375 
. 017125 
.018875 
.  020375 
.022125 
.023500 
.  025250 
.027375 
. 029375 
.031250 
. 034000 

.oao'ioo 

.030500 

Ineh, 

0. 

.000100 
.000175 
.000103 
.000162 
.00013d 
. 000175 
. 000187 
.000163 
.  000100 
.000050 
.000062 
.000025 
.000038 
.000050 
.000025 
.000050 
.000075 
.  014263 
. 000375 
.  000750 
.001750 
.001500 
.001750 
.  001375 
.001V50 
.002125 
.002000 
.  001875 
.002750 
.002500 
.  nri3000 

IfMft. 

0. 

Inch. 
0. 

Initial  load. 

0. 

0. 

" 

63. 120  { 

1 

Elaatlo  Umit, 

'    40,000 

j 

41,000 
,    42,000 
43,000 
44,000 
.    4.5,000 
,    46,000 
i    47,000 
48,000 
49,000 
60,000 
61. 000 
62,000 
53,000 
64.000 
65,000 
66,000 
67,000 
68,000 
69,000 
60,000 
61,000 
62,000 
63,000 
63,780 
66,200 

1 

Tensile  strength. 
Load  at  time  of  mptnre. 

.  043000          .  003566 
.046375          .003375 
.  0525              .  006125 

.0575 
.0600 
.0675 
.0738 
.0813 
.0925 
.1100 
.1350 

.0050 
.0025 
.0075 
.0063 
.0075 
.0112 
.0175 
.0250 

84,700 

Elongation  per  inch  after  rupture,  (y'.2200. 

Elongation  of  inch  sections,  'M2,  'M9  (^'.57  fractured  section),  ''.25, 
'M8,  'M7,  'M6,  'M2. 
Area  at  fracture,  rM4x  ''.3G  =  .410  square  inch. 
Constraction  of  area,  45.6  per  cent. 
Appearance  of  fracture  fine,  silky. 


974  TESTS   OF   IRON   AND   STEEL. 

No.  518. 

Marks  on  bar,  3711. .  . . 

Sectional  area,  1".503  x  ''.503  =  .756  square  inch. 


ApplledloadB. 

Elooffation 
per  inch. 

SuccessiTO 
elonsration 
perlnch. 

Permanent 
set. 

Successive 

Bemarka. 

Total. 

Persqnare 
inch. 

permanent 
set. 

PoundM, 

756 
3,780 
7,560 
11,340 
15,120 
18.000 
22,680 
26,460 
30, 240 
31,000 
32,000 
33,000 
34, 000  ^ 
35,  000 

Pounda. 
1,000 
5,000 
10,000 
15,000 
20,000 
25, 000 
30,000 
35, 000 
40,000 

Inch. 
0. 

.000100 
.000238 
.000400 
.000563 
.000725 
.000888 
.  001063 
.  001225 
.  001250 
.  001300 
.  001350 
.  001400 
.  001450 
.  O015OO 

Inch. 
0. 

.000100 
.000138 
. 000162 
.000163 
.  000162 
.000163 
. 000175 
.000162 
. 000025 
.000050 
.000050 
.  000050 
.000050 
.  000050 
.  000025 
.000050 
. 000038 

Inch. 
0. 

Inch. 
0. 

Initialload. 
Elastic  limit. 

0. 

. 

30,000 

37,000 

nnir.9S 

38,000      !       .001575 

39  OUO         -.        -Onlrtl.^ 

40i  000 
41.000 
42  000 

. 001650 
.001713 
.001775 
.nrii8S>5 

. 000037 
.000063 
.  000062 
.000050 
.  oooitnA 

1 

4  A,  000 

43  GOO               57.  fi70     1          OOlROIt 

43,  800 
44  000 

.008750    ,      .000887 
.  01035'>           .  001009 
.0IG0n8     1       .000588 
.018100           .001102 

j      



45,  000 

40. 000 



47.  000 



.010325    1      .001225 
.020013     1       .00158M 
.O2J050     ,       .001737 
.02)338    1       .0016^8 
.02-.375    1       .002037 
.(rj8475    '       .002100 
.  (»30750     1       .  002275 
.OWrw    1       .002388 
.  on5875     '       .  Ofl'>7M7 

48,  000 

49, 000 

50  dOi) 

51,00^) 



52, 000 

ft'i,  010 

^ 

51.000 

1 

! 

Tensile  strength. 
Load  at  time  of  rnptiix«. 

I 

55,  000 

5(5,000     ' 1       .0:{S.5«a             .00'>fi88 

57,  OUO 

.041{W)3           .003400 
.  04543.H     '       .  00347i 
.  040iH)0    '       .  0044C2 



58.  000 



59,  000 

60,  000 

.053750     ,       .003850 
. 0588        1      . 005050 
. 0603        1       .  0075 
. 0703               .  0100 
.  0850              . 0087 

' 

61,  000 

02, 000 

63, 000 
64, 000 

65.  000 

. 0950              .  0100 
. 1288              .  0338 
.1473              .0187 

66, 000 

06, 110 
67,000 

87,430 

" 

! i 

Elongation  per  inch  after  rupture,  0".2063. 

Elongation  of  inch  sections,  'Ml,  'M3,  'M5,  'M5,  ''.20  (''.57  fractared 
section),  ".20,  ".14. 
Area  at  fracture,  1".15  x  ".35  =  .403  square  inch. 
Contraction  of  area,  46.7  per  cent. 
Appearance  of  fracture  fine,  silky. 


TESTS   OP   IRON   AND   STEEL. 
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Marks  on  bar,  3730.  ^°-  ^^®- 

Sectional  ai«a,  1".500  x  ".504  =  .756  square  inch. 


AppUed  loads. 

Eloneation 
per  Inch. 

Sncceasive 

Elongation 

per  inch. 

Permanent 
set. 

Sncceasive 

permanent 

set. 

Bemarka. 

Total 

Per  aqnare 
iDcL 

Poundt. 

766 
8,780 
7,560 
11,340 
15, 120 
18,000 
22,680 
20, 460 
80,240 
82,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
89,000 
40.000 
41, 000 
42,000 
43,000 
44,000 
45,000 
46,000 
46,700 
46, 800 
47, 000 
48,000 
49, 000 
60, 000 
61,000 
52,000 
53,000 
54,000 
55,000 
56,000 
67,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,  UOO 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76, 000 
77,000 
78,000 
79,000 
80,000 

81,000 

68,300 

Poundi. 
1,000 
5,000 
10,000 
15, 000 
20,000 
25,000 
30, 000 
35,000 
40. 000 

Inch. 
0. 

.000113 
.000288 
.000450 
.000625 
.  000788 
.000950 
. 001125 
. 001288 
. 001388 
.001450 
.  001475 
.001513 
.001563 
.001600 
.001638 
.001700 
.001763 
. 001788 
.001838 
.  001875 
.  001025 
.  001903 
.002013 
.  002063 
.  002638 
.  004025 
.  006625 
.009975 
.010588 
.  011250 
.012103 
. 013150 
.014125 
.  015250 
.  016275 
.  017363 
.  018525 
.0196(J3 
.  020850 
.  022000 
. 023525 
.  024750 
.  026250 
.027813 
.020375 
. 031225 
.  032000 
.  034625 
.  036688 
.039125 
.041375 
.043900 
.046750 
.050125 
.0575 
.0613 
.0675 
.0725 
.0838 
.1138 
.1288 

Inch. 
0. 

.000113 
.  000175 
.000162 
. 000175 
.000163 
.  000162 
.  000173 
.000163 
.  000100 
.000062 
.000025 
.000038 
.000050 
.000037 
.  000038 
.000062 
.  000063 
.  000025 
.000050 
.000037 
.000050 
.  000038 
.  OlH)4)50 
.  000050 
. 0"0575 
. 001387 
. 002600 
.003350 
.  000613 
.000662 
.  000013 
.000987 
.  000975 
.  001125 
.  001025 
.  001088 
.001162 
. 001138 
.001187 
.001150 
.  001;-25 
. 001225 
.  001f.00 
.001563 
.001562 
. 001850 
.  O0W75 
.001725 
.002063 
.002437 
.002250 
.002525 
.002850 
.  003375 
. 007375 
.0038 
.0062 
.0050 
.0113 
.0300 
.0150 

JncA.             Ineh. 
0.                   0. 

Initialload. 
Elastio  limit. 

Tensile  strength. 
Load  at  time  of  mptnre. 

0. 

' 

.000038 

.000038 

61,770 

107, 140 1 

Elongation  per  inch  after  rapture,  0'M763. 

Elongation  of  inch  sections,  Ml/'.13,  'M4,  'M3,  'M3,  ^20  ('^47  fract- 
ured section),  '^10. 

Area  at  fracture,  l'M7  x  ''.37  =  433  square  inch. 

Contraction  of  area,  42.7  per  cent. 

Appearance  of  fracture,  silky  edges,  spongy  center,  granular  at  either 
side. 
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TESTS    OF   IRON  AND   STEEL. 
No.  620. 


Marks  on  bar,  3730  .  . 

Sectional  area,  1''.500  x  ''.505  =  ''.758  square  inch. 


Applied  load. 


Total. 


Per  Boaare 
incn. 


Elongation 
per  inch. 


Bacoessive 
elongation 
perinch. 


Permanent 
set. 


Socoeeaive 

permanent 

net. 


Semarka. 


Pound*. 

758 
8,790 
7,680 
11,370 
15,100 
1S,D50 
22,740 
26.630 
80, 320 
31,000 
32,000 
83, 000 
&i,000 
35, 000 
30,000 
37,000 
38,000 
39, 000 
40,000 
41, 000 
42, 000 
43, 000 
44,000 
45,000 
40,000 
47,000 
48,000 

48,500 

40,000 
60,000 
51,000 
62, 000 
63,000 
54.000 
65, 000 
56, 000 
67, 000 
58,000 
69.000 
60,000 
61,000 
62,000 
63, 000 
64,000 
65, 000 
66,000 
67,000 
68,000 
69,000 
70,000 
71.000 
72,000 
73,000 
74,000 
76,000 
76,000 
77,000 
78,000 
79,000 
80,000 
81,000 
81,760 
69,000 


Pounds, 
1,000 
6,000 
10,000 
15, 000 
20,000 
25,000 
30,000 
35,000 
40.000 


62.010 


107,850 


Ij*ch, 
0. 

.000100 
.  000250 
.000413 
.000013 
. 000775 
.000925 
,  OOllOO 
.001288 
.001313 
. 001350 
.  001413 
.  001450 
.001488 
.001538 
.  001587 
.  001G25 
.  001603 
.  001725 
.001775 
.001813 
.001863 
.  001913 
.001063 
. 002025 
.002075 
.002275 
\  .002413 
i  .004475 
.  007100 
.008388 
.009625 
.  010725 
.011750 
.012775 
.013813 
. 014913 
.016013 
.  017126 
.018313 
.019760 
.021063 
.022175 
.023450 
.  024775 


.027788 
.029250 
.030813 
.032625 
.034750 


.038750 

.041375 

.044250 

.  046913 

.050150 

.0550 

.0600 

.0650 

.0738 

.0850 

.1075 


Ineh. 
0. 

.000100 
.000150 
.000163 
.000200 
.000162 
.  000150 
. 000176 
.000188 
000025 
.000037 
.000063 
.000037 
.000038 
.000050 
.000049 
.000038 
.000038 
.000062 
.000050 
.000038 
.000050 
.000060 
.000050 


.000050 

.000200 

.000138 

.  002062 

.002625 

.001288 

.001237 

.001100 

.001025 

.001026 

.001038 

.  001100 

.001100 

.001112 

.001188 

.001437 

.001313 

.001112 

.001276 

.  001826 

.  001413 

.001600 

.001462 

.001663 

.001812 

.002126 

.001883 

.002117 

.  002625 

.002876 

.002663 

.003237 

.004850 

.0050 

.0050 

.0088 

.0112 


Ineh. 


Inch. 


Initial  load. 


filaatio  limit. 


Tensile  strength. 
Load  at  time  of  mptnre. 


Elongation  per  inch  after  rapture  O'MOOO. 

Elongation  of  inch  sections,  ".07,  'Ml,  'M8  (''.48  fractured  section), 
'M3,  'Ml,  'Ml,  ".09. 
Area  at  fracture,  "1.18  x  ".36  =  .425  square  inch. 
Contraction  of  area,  43.9  per  cent. 
Appearance  of  fracture  silky,  slightly  granular. 


TESTS   OP   IfiOK   AND   STEEL. 

1^0.  631. 

Marks  on  bar,  3737  ... 

Sectional  area,  l'',502  x  ''.602  =  .764  square  incb 
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Applied  loftda. 


TotaL 


PerMaare 
incn. 


Eloneation 
perlncli. 


Saocewive 
oloQgation 
perlnch. 


Permanent 
set 


SuoceseiTe 

permanent 

set. 


Remarks. 


Pounds. 
754 
3,770 
7,540 
11. 310 
15.080 
18,850 
22, 6-JO 
26,300 
80,160 
32.000 
83,000 
34,000 
35, 000 
36.000 
87,000 

saooo 

80.000 
40,000 
41,000 
42, 000 
43,000 
44,000 
45,000 
46, 000 
47, 000 
48,000 

49,000 

50,000 
61, 000 
52, 000 
5.1, 000 
64  000 
65,000 
66,000 
67, 000 
68,000 
50, 000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
70,000 
71,000 
72,000 
78,000 
74,000 
75,000 
76,000 
77,000 
78,000 
70,000 
79,000 
68,200 


Pound», 
1,000 
5,000 
10,000 
15,000 
20,000 
25,  000 
80,000 
85,000 
40,000 


64,990 


Jneh. 
0. 

.000188 
.000288 
.000450 
.000600 
.000775 
.000960 
.001125 
.001275 
.001888 
.  001438 
.001*75 
.-001525 
.001563 
.OOICOO 
.  001650 
.001713 
001763 
.001800 
.001850 
. 001858 
.  001050 
.002000 
. 002038 
.002088 
.  002125 
;  .002103 
.010:{75 
.011025 
.012000  I 
.01302J  1 
.  014013 


105,070 


.016100  I 
.016500  I 
.017475 
. 018688 
. 010930 
.  0J1125 
.022500 
.023875 
.02^350 
. 026875 
.028625 
.0.30188 
.  031075 


.035875 
.038150 
.040500 
.043375 
.045913 
.049063 
.052500 


.0700 
.0763 
.0913 
.HOC 


Inch. 
0. 

.000138 
.000150 
.000162 
.  000150 
.000175 
.000175 
.000175 
.000150 
.000413 
.000050 
.000037 
.000050 
.000038 
.  000037 
.000030 
.000003 
.000050 
.000037 
.000050 
.00003d 
.000062 
. 000050 
.  000038 
.000050 
.000037 
.000038 
. 008612 
.000650 
.000976 
.  001025 
.000988 
.  002087 
.0UO400 
.  000975 
.  001213 
.  001202 
.  001175 
. 001375 
.  001375 
.001475 
.001525 
.001750 
.001563 
.001787 
.001063 
.001037 
.002276 
.002350 
.002875 
.002538 
.003150 
.003437 
.0063 
.0050 
.0062 
.0063 
.0150 
.0087 


Inch. 


Inch, 


Initial  load. 


.000013 


.000018 


.000038 


.000025 


Elastic  limit 


•• 


Tensile  strength. 
Load  at  time  of  rapture. 


Elongation  per  inch  after  rupture,  0'M950. 

Elongation  of  inch  sections,  'M2,  'M8,  ".16,  'Ml,  'M2,  ''.26  (".48  fract- 
ured section),  ".14. 
Area  at  fracture,  l."18  x  ".37  =  .437  square  inch. 
Contraction  of  area,  42  per  cent. 
Appearance  of  fracture  silky,  slightly  granular. 
S.  Ex.  36 62 


978  TESTS   OF  >' IRON  AND   STEEL. 

'So.  522. 
Marks  on  bar,  3790  .... 
Sectional  area,  r^502x^^497=£.746  sqoare  inch. 


Applied  loada. 


lotaL 


Persqaare 
inoii. 


Eloneation 
per  Inch. 


Suooeeaive 
elongation 
perlnch. 


Permanent 

set. 


SacoesalTe 
permanent 


Pifundt. 
746 
8,780 
7,460 
11,190 
14«020 
18^650 
22,880 
20,110 
20,840 
81,000 
82,000 
88,000 
84,000 
dA,000 
86,000 
87,000 
8a  000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46.000 
47,000 
48,000 

4^000 

50,000 
51,000 
62,000 
53,000 
64,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
68,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
81,000 
82,000 
82,060 
68,600 


Foundt. 
1,000 
6,000 
10.000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 


64,340 


110,000 


Jneh. 
0. 

.00012^ 
.000275 
.000450 
.000588 
.000775 
.000925 
.  001100 
.001263 
.001838 
.001363 
.001413 
.001475 
.001538 
.001563 
.001013 
.001663 
.001713 
.001775 
.001800 
.001850 
.001875 
.001938 
.001075 
.002025 
. 002088 
.002150 
.002375 
.005225 
.006188 
.007538 
.009000 
.010001 
.011200 
.012250 
.  013313 
.014400 
. 015600 
.016750 
.018125 
.010313 
. 020375 
.021788 
. 022876 
.024375 
.025875 
. 027238 
.028900 
.030500 
.032413 
.034250 
.036400 
.038875 
.041438 
.044*275 
.047318 
.050938 
.0575 
.0613 
.0675 
.0763 
.0975 
.1100 


Inch, 

a 

.000125 
.000150 
.000175 
.000138 
.000187 
.000150 
.000175 
.000163 
.000075 
.000025 
.000050 
.000062 
.000063 
.000025 
.000050 
.000050 
.000050 
.000002 
.000025 
.000050 
.000025 
. 000063 
.000037 
.000050 
.000003 
.000062 
.000225 
.  002850 


.001350 

.001462 

.001003 

.001137 

.001050 

.001063 

. 001087 

.001200 

.001150 

.001375 

.001188 

.  001002 

.001413 

.001087 

.0015C0 

.001500 

.001413 

.001612 

.001600 

.  001913 

.001837 

.  002150 

.  002475 

.002563 

.  002837 

.003038 

.003625 

.006562 

.0038 

.  0002 

.0088 

.0212 

.0125 


Jneh. 


Inch. 


Initial  load. 


.000018 


.000018 


E^uiatio  limiL 


Tensile  strength. 
Load  at  time  of  mpta  i  c. 


Elongation  per  inch  after  rnptare,  (VMGIS. 

Elongation  of  inch  sections,  '^07,  ^09,  'Ml,  ".12,  'M3,  "16,  (".50 
fractured  section),  ".12. 

Area  at  fracture,  1".18  x  ".37  ss  .437  square  inch. 
Gontraction  of  area  41.4  per  cent. 
Appearance  of  fracture  silky,  slightly  granular. 


TESTS  OF  IRON  AND  STEEL. 

No.  623. 
Marks  on  bar^  3741. 
Sectional  area,  l'^500  x  ^^500  s=  .750  sqoare  inch. 


979 


AppUe4  iDftda, 

^?S^l" 

iwrllicli. 

_-. 

Total. 

Paundt. 

75U 

3,7rjO 

7,50l> 

11,210 

15.000 

18^750 

2-2.600 

20,  :!50 

ao.oot) 

31,000 
52,000 
33,000 
34,000 
3\0«0 
30,000 
57,000 
1W,  0<^0 

i;ni,ooo 

40.  OUO 
41,000 
4t,  liiO 
41,600 
41000 
43,000 
44,000 
4\0f)0 
4ii,000 
47.  OO  t 
4  a  OirfJ 
40,000 
60,000 
51.000 
52.000 
53,000 
54,0C0 
55,000 
60,000 
57.000 
68,  OlKl 

so.yoo 

0<l,  000 
OKOUO 
02,000 
03,000 
04,000 
0.^000 
flS.OflO 
65,000 

*  Poimd*. 
I,  Olio 
5.O0O 
30.000 
15.IJO0 
20.000 
25,000 
3JJ.0OO 
3^000 
40,000 

0. 

.000100 
.000203 
,000426 
.0005«d 
.0BO703 
.  OOOOiS 
.001100 
.  001275 
,001325 
.  001375 
.001438 
.001500 
♦  001525 
.001603 
,001025 
.00tff75 
,  00l7:t8 
.00170J 
.0O18L3 
,002875 

,oo,nw 

.010025 
,015?60 
,0103^5 
.017025 
,010160 
,020000 
.022475 
.D®4125 
.020188 
.0280UO 
0303ia 
,0.t2025 
.0,15150 
,037025 
,040025 
.1^000 
,047375 
.  051563 
.05*58 
,0060 
,0700 
.07**H 
.OBflS 
.1075 
.1475 

IndL. 
0. 

,000100 
,000103 
.000102 

♦  oomo3 

.000175 
.000103 
.000175 
,000175 
,000060 
.000050 

.oooooa 

,0000(Q 
.000025 
.DOD03S 

'  000060 
,000003 
,000025 

ooooso 
looiooa 

,002250 
.005476 
,004036 

,000075 
.OOHOO 
,001536 
,001450 
.  0OLW75 
.001050 
.002008 
-OOISIS 
.002313 
,003312 
.0005^ 
.002476 
.003000 
.003^^75 
,003475 
.004188 
.007237 

,ooea 

,0050 

.fnm 

.0100 
.0187 
,0400 

IndL 

0. 

0. 

InltSalload. 

f 
Elutlollmll, 

• 

Tourilc  atwoffth. 
Loud  UUntb  of  raptme. 

*, 

" 

.000025 

.000025 

i 

' 

6*370 

'    *"-* 

, 

, 

'***" 

,  ....»...>. 

'*"*  ,«■■», 

87,050 

m     m        «*i.4 

EloDgation  per  inch  after  rapture,  (K^.2163. 

Elongation  of  inch  sections,  'M6,  'M7,  'M8  (''.44  fractured  section 
''.37),  M6,  'M3,  'M3. 
Area  at  fracture,  I'MO  x  ''.34  =  .374  square  inch. 
Contraction  of  area,  50.1  per  cent. 
Appearance  of  fracture  fine,  silky. 


980  TESTS   OF  IBON  AND  STEEL. 

No.  624. 
Marks  on  bar,  3741 . . 
Sectional  area,  r'.500x''.497=.745  square  inch. 


Applied  loads. 

per  inch. 

Saoeeasive 
per  inch. 

Permanent 

set. 

SnoeessiTe 

permanent 

set. 

Bemaika. 

Total. 

Per  square 
inch. 

PoundM. 
745 
3,725 
7,450 
11,175 
14,900 
18,626 
22.350 
26,075 
29,800 
31.000 
32,000 
33.000 
34,000 
35,000 
36,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 

45,500 

46.000 
47,000 
48,000 
49.000 
60.000 
51.000 
52.000 
53,000 
64,000 
65,000 
56,000 
67,000 
68,000 
59,000 
60,000 
61.000 
62,000 
63,000 
64,000 
65.000 
66.000 
06.200 
55,800 

Powidt, 
1,000 
5,000 
10,000 
L\000 
20, 000 
25,000 
80,000 
85.000 
40,000 

Ineh. 
0. 

.000100 
.  000263 
.000425 
.000688 
.000763 
.000060 
.001068 
.001263 
.001338 
.001363 
.001425 
.001463 
.001513 
.001563 
.001600 
.001650 
.001713 
.  001763 
.001800 
.001850 
.001900 
.001950 
. 002000 
(.002088 
1.008500 
.009750 
.010538 
.012550 
.  015813 
.017750 
.019588 
.021600 
.023525 
.024600 
.028375 
.  030813 
.034100 
.037475 
.040500 
.044538 
.0525 
.0563 
.0638 
.0718 
.0838 
.1075 
.1288 

Inch. 
0. 

.000100 
.000163 
.000162 
.000163 
.000175 
.000187 
.000138 
.000175 
.000075 
.000025 
.000062 
.000033 
.000050 
.000050 
.000037 
.000050 
.000063 
.000050 
.000037 
.C00050 
.000050 
.000050 
.000050 
.000088 
.  006412 
.001250 
.000788 
.002012 
.  003263 
.001937 
.001838 
.002012 
.001925 
. 001076 
.003775 
.  002438 
.003287 
.003375 
.003025 
.004038 
.007962 
.0032 
.0075 
.0075 
.0125 
.0237 
.0213 

Ineh. 
0. 

Inch. 
0. 

Initial  load. 
Blastio  limit. 

Tensile  stE«n0h. 
Load  at  time  <&  mptan. 

0. 

0. 

60,400 





88.860 

Elongation  per  inch  after  mptnre,  (KMd25. 

Elongation  of  inch  sections,  ''.08,  M0,M0,'M2,  ".14,  'M6  (".66  fract- 
ured section),  ''.20. 
Area  at  fracture,  l".12x".36  =  .403  sqnare  inch. 
Contraction  of  area,  45.9  per  cent. 
Appearance  of  fracture  flue,  silky. 


TESTS  OF  IRON  AND   STEEL. 

No.  525. 
Marks  on  bar,  3741  .  • 
Sectional  area,  1".B02  x  "A96  =  .745  square  inch. 


981 


Applied  loada. 

Blonffatfon 
per  inch. 

SaooeaslTo 
elonfration 
per  inch. 

Permaoent 
set. 

SncceMlve 

permanent 

het. 

Remarks. 

TotaL 

Peraqoftre 

Powidt. 
74ft 
8,725 
71450 
11,175 
14,000 
18,625 
22.850 
26,075 
29,800 
81.000 
82,000 
83,000 
84.000 
85,000 
36,000 
87,000 
87,800 

88,000 

89,000 
40,000 
41,000 
42.000 
48,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
52,000 
53,000 
54,000 
55,000 
56.000 
67,000 
58,000 
60,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65.000 
65,100 
54,800 

Pound*. 
1,000 
5,000 
10,000 
15. 000 
20,000 
25,000 
80,000 
35,000 
40,000 

iMk, 

0. 

.000118 
.  000275 
,000425 
.>H)0600 
.000768 
.000925 
.001100 
.001275 
.001350 
.001400 
.  001425 
.001475 
.001525 
.001563 
.001613 
.001C50 
C   .001850 

.010375 

.011575 

.012850 

.  014250 

.015525 

.017063 

.  018613 

.020188 

.021888 

.  023588 

.025400 

.027500 

.029'i00 

.  031688 

.034200 

.036788 

.030538 

.042825 

.046250 

.050125 

.0550 

.0613 

.0675 

.0750 

.0850 

.0963 

.1250 

.1425 

Inch, 
0. 

.000118 

.000162 

.000150 

.000175 

.000163 

.  000162 

.000175 

.000175 

.000075 

.000050 

.0OOOJ5 

.000050 

.000050 

.  000038 

.000050 

.  0000 17 

.000200 

.00i838 

.004687 

.  001200 

.  001275 

.  001400 

.001275 

.001538 

.  0015.^0 

.001575 

.001700 

.  001700 

. 001812 

.002100 

.002000 

.002188 

.002512 

.002588 

.002750 

. 003287 

.003425 

.003875 

.004875 

.0063 

.0062 

.0075 

.0100 

.0118 

.0287 

.0175 

Inch. 
0. 

Inchm 

a 

Initlalload. 
Elaatio  limit. 

.000013 

.000018 

j 

50,740 

1 

1 

'" 

*' '* 

Load  at  time  of  mptnre. 

""87,"886** 







1                      t 

Elongation  per  inch  after  ruptnre,  C'.aOSS. 

Elongation  of  inch  sections,  'M2,  'M6,  ".16,  'M3,  'M6  ('^61  fractured 
section),  ''.22,  Ml. 
Area  at  fracture,  rM2  x  ".36  =  .403  square  inch. 
Oontraction  of  area,  45.9  per  cent. 
Appearance  of  fracture  silky. 


982  TESTS   OF  IRON   AND   STEEL. 

No.  52C. 
Marks  on  bar,  3741 . .  . ; 
Sectional  area,  1".502  x  ".498  =  .748  square  incb. 


AppUedloftds. 

EloDiration 
per  inoh. 

Sacceeelve 
elongation 
per  inch. 

Permanent 
Bet. 

Sucoeselve 

permanent 

Bet. 

Remarks. 

Total. 

Per  sqaore 
inch. 

Pounds. 

748 
3,740 
7,480 

Pounds. 
1,000 
5.000 
10,000 
15,000 
20.000 
25,000 
30, 000 
35,000 
40,000 

Inch. 
0. 

.000100 
.000*250 
.000413 
.000575 
.000738 
.  000013 
.001003 
.  001238 
.  001288 
.001338 
.  0J1375 
.001425 
.001475 
.001538 
.001575 
.001013 
.001663 
.  001700 
.001738 
.001788 
.001863 
.001013 
.0010r8 
<   .002138 

.003163 
.001125 
. 010025 
. 012875 
.  0142.50 
.015938 
.017788 
. 020000 
.021588 
. 024300 
.020875 
.029750 
. 033000 
.  036250 
.  040438 
.045000 
.  050513 
.6575 
.0700 
.0850 
.1188 

Ineh. 
0. 

.000100 
.000150 
.  000163 
.000102 
.000163 
. 000175 
.000150 
.00*1175 
.000050 
.000050 
.000037 
.000050 
.  000050 
.  000063 
.  000037 
.  000038 
.000050 
. 000037 
.  000038 
.  0Q0050 
.  000075 
.000050 
. 000075 
.000150 
.000700 
.  000;)25 
.  000962 
.006500 
.  002250 
.  001375 
.  001688 
.001850 
.  002212 
.001588 
.002712 
.002575 
.  002875 
.  003250 
.003250 
.004188 
. 004562 
.  0(»5513 
.  006987 
.0L25 
.0150 
.0338 

IneK            Inch. 
0.               1    0. 

IniUalload. 

0. 

11, 220 

* 

14,960 
18,700 
22,440 
26,180 
29,920 
81,000 
82,000 
83.000 
84,000 
B5.O0O 
86,000 
•  87.000 
88,0i)0 
89,000 
40.000 
41,000 
42,000 
48,000 
44,000 
45,000 

45,300 

46,000 
47,000 
48.000 
49.000 
60.000 
51,000 
52,000 
53.000 
.'■»4,000 
55,000 
56,000 
57,000 
58,000 
60,000 
60,000 

1 

! 

' 

0. 

J 

■ 

ElAstlo  limit                     \ 

1 

- 

'""60,160'" 

1 

1 



1 

1 

1 

1 

61,000 

. 

62,000 
63.000 
64.000 
65.000 
65,710 
57.000 

1 

**"87,"850" 

Tenidle  strenstb.             ' 
Loadattimeofraptore. 

Elongation  per  inch  after  rupture,  (yM813. 

Elongation  of  inch  sections,  'M2  (".52  fractured  sections),  ^M5,  'M5, 
.14,  ".14,  ".14,  ".09. 

Area  at  fracture,  l".15  x  ".36  =  ".414  square  inch. 
Contraction  of  area,  44.6  per  cent. 
Appearance  fine,  silky. 


TESTS  OP  IRON  AND   8TEEI> 


983 


No.  527. 
Marks  on  bar,  3753 . 
Sectional  area,  1''.503  x  ''.504  =  .757  square  incl* 


Applied  loadfl. 


Total.     P«^r^ 


Elon^tion 
per  inch. 


Snccesflive 
cIoD<;ation 
per  inch. 


Permanent 
Het. 


SaccRuivo 

permanent 

aet 


Remarks. 


Pound*. 

757 
3,785 
7,570 
11,85S 
15. 140 
18,925 
22,710 
20.495 
3i),  280 
31,000 
32. 000 
33,000 
34.000 
35,000 
80.OO« 
37.000 
38, 000 
39.000 
40,000 
41,000 
41.800 
42.000 
43,000 
44.000 
45,000 
46.000 
47.000 
48,000 
40,000 
f.0,  000 
51,000 
52, 000 
63,000 
51,000 
55. 000 
50.000 
57,000 
.W.OOO 
50, 000 
60.000 
61,000 
02,  000 
63, 000 
64,000 
65. 000 
60.000 
66, 700 
5.~>,500 


Pound*. 
1.000 
5,000 
10,000 
15,000 
20.000 
25. 000 
30,000 
35,000 
40,000 


55,220 


88,110 


Inch, 
0. 

.000125 
.000288 
.000450 
.000013 
.000775 
.000050 
.001100 
.001275 
.  0013'J5 
.001863 
.001413 
.001475 
.001525 
.001563 
.001600 
.001650 
.001700 
.001775 
.001825 
.001803 
.001050 
.015000 
.  010088 
.  017226 
.  .018625 
.  020125 
.0218.50 
.023500 
.  U25263 
.  027163 
.029188 
. 031438 
.  033625 
.036000 
.038750 
.042063 
.046125 
.  049375 
.032875 
.0588 
.0638 
.0700 
.0788 
.0900 
.1100 
.1425 


Inch. 
0. 

.000125 
.000103 
.000162 
.000103 
.  000162 
.000175 
.000150 
.000175 
.000050 
.00OOJ8 
. 000050 
.000062 
.000050 
. 0U0038 
. 000037 
.  0mK)50 
.000050 
.  000075 
.000050 
.000038 
.  000087 
.013050 
.  001088 
.001137 
.001400 
.001500 
.001725 
. 001650 
.  001763 
.001900 
.002025 
.002250 
.002187 
.002375 
.002750 
. 003313 
.004062 
.003250 
.003.500 
.005925 
.0050 


.0112 
.0200 
.0325 


Ine?i. 


Inch. 


Initial  load. 


.000038 


.000038 


Eloatio  limit. 


Tensile  atren^h. 
Load  at  time  of  mptore. 


Elongation  per  inch  after  rapture,  0^^2313. 

Elongation  of  inch  sections,  'M4,  'M8,  'M7.  ''20  (".58  fractured  s^ 
tion),  ".28,  ".17,  ".13. 
Area  at  fracture,  l".ll  x  '^35  =  .380  square  inch. 
Contraction  of  area,  48.0  per  cent. 
Appearance  of  fracture  fine,  silky. 
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TEStS   OP   IfiON  ANt)   StfifiL. 


No.  528. 


Marks  on  bar,  3763  .  . 

Sectional  area,  r^o07x".602  =  .756  square  inch. 


Applied  loads. 

Elongation 
per  &»ch. 

Sacceasive 

elongation 

per  inch. 

IiiehJ 
0. 

.000125 
.000163 
.000150 
. 000175 
.000173 
. 000175 
.000175 
. 000150 
.000030 
. 000062 
. 000025 
.  000030 
.  000050 
.  000038 
.  000037 
.  000050 
.  (K)l)003 
.  000(!3l» 
.0(0037 
.  0000.'iO 
.  OOOOW 
.  01)0387 

SacceasiTo 

Total. 

Per  square 
inch. 

Permanent   p^^^^ent 
^^^'       '       set, 

i 

Hemarka. 

Poundt. 
756 
8,780 
7,660 
11,340 
15.120 
18,900 
22,680 
26.460 
80,240 
81,000 
82,000 
33,000 
84,000 
85,000 
86.000 
87,000 
88,000 
89,000 
40,000 
41,000 
42. 000 
43,000 
44,000 
45.000 
46,000. 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53.000 

Pounds. 
1.000 
5,000 
10,000 
15,000 
20.000 
25, 000 
80.000 
35,000 
40,000 

Inch. 
0. 

.000125 
.000288 
.000438 
.000613 
.000788 
.000!)63 
.001138 
.001288 
. 001338 
.001400 
.  001425 
.001475 
.  001325 
.001563 
.001600 
.  001650 
.  001713 
.  001703 
.  001800 
.001850 
.0018h8 
. 002475 
.00:^513 
.  0M875 
. 00G300 
. 010130 
.  012500 
.  0133S8 
. 014088 
.  010230 
.  018313 
.  020100 
.021875 
.  023730 
.020125 
.  028230 
.  031500 
,  033475 
.  030875 
. 040375 
.  043625 
. 048063 
.053730 
.0638 
.0730 
.0950 
.1225 

Inch.             Inch. 
0.                      0. 

Initial  load. 

0. 

■  i 

'V066625' 

".666625' 

Elastic  limit. 

1 

, 

::::::;:::  1  :;; 

56,880 

•  OOIO.'W 
. 001302 

.0010*5    '                                                ' 

.  003050 
. 0U2330 
.001088 
.001100 
.  0O15G2 
. 002003 
.001787 
.  001775 
. 001875 
.  002375 
.  002125 
.  003230 
.  001975 
. 003400 
.  003500 
.  003250 
.  002438 
. 005687 
. 010050 
.0112 
.  0200 
.  0275 

1 

1 

TcnaUe  sffrnifstft. 

Load  at  time  of  mptiirR. 

'***" 

54,000 

53,000 

56.000 



57,000 

( 

1     58, 000 

: : 

1    50, 000 

1    60,000 

i    61,000 

' 

62,000 

1 

ft'i,  000 

, 

i    64. 000 

,    63.000 

60.000 

67,000 
68,000 
68. 280 
58,800 

1 

90,320 

1 

•Elongation  per  inch  after  rupture,  0". 1775. 

Elongation  Of  inch  sections,  ".09,  ".10,  ".12,  ".28  (".4G  fnictarecl  sec- 
tion), ".16,  ".12,  ".09. 
Area  at  fracture,  l".14x".36  =  .410  square  inch. 
Contraction  of  area,  45.7  per  cent. 
Appearance  of  fracture,  fine,  silky,  with  trace  of  granulation. 


'PES'rS  OP  IttON  AND  STEEL. 

No.  529. 

Marks  on  bar  3753  . . . 

Sectional  area,  1".502  x  ".601 =.752  square  inch. 
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AppUod  loads, 

iqa 
ch. 


TotaL 


Poundt. 
752  • 
8,760 
7,620 
11,280 
15,040 
18.800 
22,  POO 
20.320 
80,080 
81,000 
82,000 
83,000 
84,000 
8ft,  000 
86,000 
87,000 
88,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46.000 
47,000 
48,000 
40,000 
60,000 
61,000 
62,000 
63.000 
64.000 
55,000 
66,000 
67,000 
58,000 
60.000 
60,000 
61.000 
62,000 
63,000 
64,000 
65,000 
66.000 
66.710 
56,000 


Per  sqaare 
inc 


Pounds. 
1.000 
5,0U0 
10,000 
15.000 
20,000 
25,000 
80,000 
35.000 
40,000 


53,1SW 


88,710 


Elongation 
per  inch. 


Inch. 
0. 

.000125 
.000288 
.000425 
.000600 
.000763 
.0000.50 
.001113 
.001275 
.001338 
.001400 
.001425 
.001463 
.001525 
.001588 
. 001613 
.001676 
.001738 
.001788 
.  012225 
.013000 
.014375 
.015688 
, 017100 
.018688 
.020150 
.  021475 
.023138 
.025000 
.020013 
.028000 
. 031000 
.033375 
.0;t5775 


.041500 

.044525 

.048000 

.051875 

.0588 

.0663 

.0718 

.0788 

.0888 

.1088 

.1850 


Sacceaaive 
elongation 
per  inch. 


Inch, 
0. 

.000125 
. 000163 
.000)37 
.000175 
.000163 
.000187 
.000163 
.000102 
.000063 
.000062 
.000025 
.0000.S8 
.000062 
.000063 
. 000025 
.000062 
.000063 
.000050 
.  0104.37 
.000775 
. 001375 
. 001313 
. 001412 
.001588 
.001462 
. 001325 
.001663 
.001882 
.  001013 
.001087 
.  002100 
.002^76 
.002400 
.002788 
.  002937 
.  003025 
.003475 
.003875 
.006925 
.0075 
.0050 
.0075 
.0100 
.0200 


Permanont 
set. 


Ineh.  Inch. 

0.  0. 


SnceeaaiTe 
permanent 


.000038 


.000088 


T 


Remarka. 


Initial  load. 


£laatic  Umit 


Teniiile  aireni^h. 
I«oad  at  time  of  mptareu 


Elongation  per  inch  after  rupture,  0".2125. 

Elongation  of  inch  sections,  ".12,  'Ml,  'M4,  'M6  (".41  fractured  sec- 
tion ".42),  ".20,  ".14. 
Area  at  fracture,  l".ll  x  ".36  =  .400  square  inch. 
Contraction  of  area,  46.8  per  cent. 
Appearance  of  fracture  fiae,  silky. 


986  TESTS   OF   IRON   AND   STEEL. 

No.  530. 

Marks  on  bar,  3753  .... 

Sectional  area,  1".503  x".502=.754  square  inch. 


Applied  loads.       {  |  j  ;  ! 

-pi^.^ «■•♦<««   Successive  i>«„^,„„«„*.  I  Snccesslve  I 

n«??noh     I  elonjration  i  P«rm«nent ,      ,^^^^^.^  t 

'otaL      Pe'-sq"*"    P*'^'"*^^-   I  per  inrli    '        »^'^-        |        »ot.       j 

inch.  I  I  I  1 


Poundt. 

8,770 
7,640 
11, 310 
15,080 
18.950 
22,620 
26.390 
30.160 
32,000 
33,000 
34,000 
85,000 
36.000 
37,000 
38,000 
89,000 
40.000 
41.000 
t2,000 
42.100 
43,000 
44,000 
45, 000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
o2,000 
53,000 
54,U00 
55.000 
56.000 
57.000 
58.000 
50.000 
60,000 
61,000 
62.000 
63.000 
64,U00 
65.000 
66.U00 
66.670 
65,800 


Powidt. 
1,000 
5,000 
10,000 
15, 000 
20, 000 
25. 000 
30,000 
35, 000 
40,0u0 


55,700 


88,420 


Remftrks. 


incA. 
0. 

.000125 
.  000300 
.  000450 
.  000<J13 
.000775 
.  OOdOiiS 
.OltlOO 
.001275 
.001350 
.001400 
.001450 
.001475 
.001538 
.001588 
.001013 
.001G68 
.001725 
.001775 
.001838 
.013260 
.  014250 
.015518 
.016938 
.018250 
.019825 
.  021375 
.023000 
.024688 
.026663 
.028788 
.030875 
.033150 
.035638 
.038313 
.041163 
.  044325 
.047625 
.051538 
.0575 
.0638 
.0713 
.0788 
.0888 
.1050 
.1425 


Inch. 
0. 

. 000125 
. 000175 
.000150 
.  000163 
.  000162 

.oooio:! 

. 000162 

.000175 

. 000075 

.000050 

.000050 

.000025 

.000063 

.000050 

.000025 

.000050 

.000062 

.000050 

.000063 

.011412 

.001000 

. 001263 

.001425 

.001312 

.001575 

.OOLSSO 

.001625 

.001688 

.001976 

.002125 

.002087 

.002276 

.002488 

.002675 

.002850 

.003162 

.003300 

.003913 

.005962 

.0063 

.0075 

.0075 

.0100 

.0162 

.0376 


Inch.  Inch. 

0.  I    0.  I  loitlalload. 


. 000013 


.000013 


Elastic  limit 


Tensile  strenjrth.  ■ 

Load  at  time  of  raptnir. ' 


Elongation  per  inch  after  rupture,  0".2075. 

Elongation  of  inch  sections,  'M2,  ".14,  'M8  (''.57  fractured  section), 
''.25,  ".15,  "J  5,  ".10. 
Area  at  fracture,  l".llx".35  =  .389  square  incfi. 
Contraction  of  area,  48.4  per  cent. 
Appearance  of  fracture  fine,  silky. 


TESTS   OP   IRON   AND   STEEL. 
No.  427. 
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Compression  Test 
Marks,  3656. 
Length,  11".995. 
Diameter,  rM29. 
Sectional  area,  1.00  square  inch. 
Diameter  of  centers,  ''.37,  ''.37. 
Minimam  bearing  surface,  .892  sqaare  inch. 


Applied  loads. 


TolaL 


Perranare 
incn. 


Compres- 

Bion  per 

inoh. 


^o°nmn?ij®    Pprman«nf    SacC«B!livc  ' 

compren-     Pernianent  pemianont 
Bionpcr  set.         f^*  ••>-"«"»  | 

inch. 


BeiDsrks. 


Poundt. 

1,000 
6,000 
10,000 
15,000 
20,000 
25, 000 
80,000 
85,000 
30,000 
87,000 
88.000 
89,000 
40,  (too 
41,000 
42,000 
43,  000 
44.000 
45,000 
46,000 
47.000 
48.000 
49,  OUO 
50,100 
51,000 
62,000 

&;i.ooo 

54,000 
54.500 
55,000 
5.5,500 
50,000 
56,500 


Poundt. 
1.000 
6,000 
10.000 
15,000 
20,000 
25,000 
80,000 
85,000 
86.000 
87,000 
88.000 
80.000 
40,000 
41.000 
42,000 
43.000 
44.000 
45,000 
46.000 
47.000 
48.000 
49.000 
50,000 
61. 000 
62. 000 
63,000 
54,000 
54.600 
55,000 
5.5,  500 
50.000 
66,500 


InelL 
0. 

.000130 
.000280 
.000430 
.000620 
.000780 
.000960 
.001110 
.001140 
.001190 
.001230 
.001240 
.001280 
.001320 
.001360 
.001390 
.001430 
.001470 
.001490 
.001520 
.  001560 
.001600 
.0016-JO 
.001070 
.001710 
.001750 
.001780 
.001830 
.001850 
.001800 
. 001920 
.001990 


Inch. 
0. 

.000130 
.000150 
.000150 
.000190 
.000100 
.000180 
.  000150 
.  00OU30 
.000050 
. 000040 
.000010 
.000040 
.000040 
.000040 
.  000030 
.000010 
.  000040 
.  000020 
.0OU030 
.0000  to 
.000040 
.  000020 
.000050 
.000040 
.000040 
. 000030 
.  0U0050 
.  000020 
.000040 
. 000030 
•  000070 


Inefi,      I       Inch.     I 
0-  0.  Initjalload. 


0. 





( 

.000020 

.000020 

1 

1 

1 

• 

Elastic  limit. 


TJlUmate  streogtli. 


General  summary. 

Elastic  limit  per  sqaare  inch  of  orij^nal  section pounds..        54.000 

Comprpsaiou  perincli  under  stress  at  elastic  limit .^. inch..    0.001780 

TTItimatestreuj^th  per  square  inoh  of  original  section ponuds..        50, . 500 

"     ner  of  failure triple  flexure 
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TESTS   OF  IBON  AND  STEEL. 


No.  428. 

Compression  Test 
Marks,  3656 . . 
LeDgth,  12''.00. 
Diameter,  l'M29. 
Sectional  area,  1.00  sqaare  inch. 
Diameter  of  centers,  ''.37,  ''.39. 
Minimum  bearing  surface,  .881  square  inch. 


Comprw- 

Blonper 

inelL 

SneoeaaiTe 

oompres- 

aionper 

inoE. 

Pennaaent 

aet. 

SacoeaaiTo 

Mt 

Bsmarka. 

Total 

Per  Boaare 
inch. 

PwndM. 
1.000 
5.000 
10,000 
15.000 
20.000 
25,000 
80.000 
35.000 
40.000 
41,000 
42,000 
43.000 
44.000 
45.000 

Pwnds. 
1,000 
5,000 
10,000 
l.^OOO 
20,000 
2^000 
80,000 
35,000 
40.000 
41.000 
4-^000 
43,000 
44,000 
45.000 
46.000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,500 
65,700 

55,800 

55,900 
56,000 
56,100 
66,200 
66^850 
56,500 

Inch. 

.000140 
.000300 
.000470 
.000020 
.0007H0 
.000970 
.001120 
.001290 
.001320 
.001370 
.001410 
.001450 
.001470 
.001500 
.001520 
.001660 
.001600 
.001630 
.001050 
.001600 
.001730 
.001770 
.001820 
.001860 
.001910 
(   .004850 
{   .0100 
.0110 
.0110 
.0110 
.0110 
.0110 
.0120 

Inch. 
0. 

.000140 
.000160 
.000170 
.000150 
.000160 
.000190 
.000150 
.000170 
.001030 
.000050 
.000^140 
.000040 
.000020 
.OOOOK) 
.000020 
.000040 
.000040 
.000030 
.000020 
.000040 
.000040 
.000040 
.000050 
.000040 
.000050 
.002040 
.005150 
.0010 

0. 
0. 
0. 
.0010 

Inch. 
0. 

Inch. 

Initial  load. 

.000020 

.000020 

.000040 
.000050 

.000020 
.000010 

1 

I 

1 

1 

40  000 

47.000 

48,000 

49,000 

50.000 

51,000 

52,000 

63.000 

54.000 
55.000 
55.500 
Sii,  700 
55,800 

65,900 
66.000 
56,100 
6ft.  200 
66,850 

1 

Blaatic  limit. 

Maximum 
dcJUcHon 
chord,  10". 

.10 

.16 

.19 

.20 

.23 

.24 

.27 



50,500 

Ultimate  atrensth.         , 

General  eummary, 

Elaatio  limit  per  aqnara  inch  of  original  aeetion ponnda..       5S,O00 

CompreMion  per  inch  under  atreaa  at  elaatio  limit inch.,    a 001820 

Ultimate  atrenxth,  per  square  inoh  of  original  aeotion ponnda..       se^SOO 

Manner  of  Didlore triple  flexuiv 


TESTS  OF  IBON   AND   STEEL. 

No.  429. 

Campreision  Test 
Marks,  3711. 
Length,  12^^00  . 
Dianieter,  l'M29. 
SectioDal  area,  1.00  square  inch. 
Diameter  of  centers,  ^'.35,  ''.36. 
Minimam  bearing  surface,  .904  square  inch. 


OHO 


CompFM* 

sionper 

inob. 

SacoeBsive 
coinpns* 
BioD  per 

iDOb. 

Pemanent 
aet 

Remarks. 

TotaL 

PerMUAre 
inch. 

permaiient 
set 

PonndM. 
1.000 
6,000 
10,000 
15,000 
20.000 
25.000 
80.000 
35.000 
40.000 
41,000 
42.000 
48.000 

Pounds, 
1,000 
5,000 
10,000 
15.000 
20,000 
25.000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46.000 
47.000 
48.000 
49.000 
50.000 
51.000 
62,000 

52,700 

53.000 
68»300 

Ineh. 
0. 

.000120 
.000i!60 
.000410 
.000580 
.000780 
.000800 
.001080 
.001240 
.001280 
.001320 
.001370 
.001410 
.001440 
.001470 
.001490 
.001580 
.001560 
.001590 
.001610 
.001640 
C  .001070 
I   .012000 
.0180 
.0140 

Inch. 
0. 

.000120 
.000140 
.000160 
.000170 
.000150 
.000160 
.000190 
.000160 
.000040 
.000040 
.00C050 
.000040 
000030 

iooooso 

.000020 
000040 
!  00(1030 
.000030 
.000020 
.000030 
.000030 
.010330 
.0010 
.0010 

Inch. 
0. 

Jfieh. 
0. 

Initial  load. 
BlasttoUmit 

0. 

.000020 

.000020 

44,000 
45,000 

46,000 

47,000 
48,000 
40,000 
60,000 
51,000 
62,000 

52,700 

58,000 

deJUetUm 
chord,  W, 

.20 

.28 
.28 

>    58,300 

—  •»■ 

.    General  eummarjf, 

Elastlo  limit  per  square  inch  of  original  seotien pounds..      02.000 

Uompi-essioii  per  loch  nnder  stress  at  elastic  limit ineh..  0.001640 

Ultimate  strength  per  square  inch  of  original  seotlon poands..      68,800 

Manner  of  £silure ...« triple  fleznre 
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TESTS   OF   IRON   AND   STEEL. 


No.  430. 

Oompressum  T<Mt 
Marks,  3711  .  . 
Length,  ir'.994. 
Diameter,  l'M29. 
SectioDal  area,  1.00  square  inch. 
Diameter  of  centers,  ".34,  ''.36. 
Minimnm  bearing  surface,  .898  square  inch. 


Applied  load«. 

Coropre»> 

aionper 

inoL 

Sacoeesive 

oompies- 

aionper 

inoL 

Permanent 

aet. 

Sacoeaatye 
aet. 

Bamarka. 

TotaL 

PersqaAre 
inch. 

Pounds. 
1,0U0 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42  000 
43,000 
44,000 
44.500 
45.000 
40.000 
47,000 
48,000 
49,000 
50,000 
61.  COO 
62,000 
63,000 
64,000 
64,940 

Pounds. 
1,000 
5,000 
10.000 
16.000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
44,500 
45,000 
46,000 
47,000 
48,000 
40,000 
60.000 
61,000 
62,000 
63,000 
64,000 
54,940 

Inch. 
0. 

.000120 
.  000270 
.000420 
.000.-90 
.000760 
.000920 
.001080 
.  001240 
.  001280 
.  001320 
.  001370 
.001410 
.001400 
. 002240 
.  002500 
.003600 
. 004450 
.005600 
.0100 
.0120 
.0120 
.0130 
.0140 
.0150    . 

Ineh. 

0. 

.000120 
.000150 
.000160 
.  000170 
.000170 
.000100 
.000160 
.000160 
.000040 
.000040 
.000050 
.000040 
.000080 
.000750 
.000260 
.001100 
.000850 
.001150 
.0044 
.0020 

0. 

.0010 
.0010 
.0010 

Ind^ 
0. 

Inch. 

InitialloacL 

* 

Elastio  limit. 

0. 

.000020 

.000020 

Maximum 
deJUelion 
chord  W. 

.02 

.08 

.05 

.06 

.08 

.10 

.17 

General  eummary,  . 
« 

ElaaticUinit  per  aqnare  inch  of  original  aection poanda..       44^000 

Compreaaion  per  inch  under  atreaa  at  oloatio  limit inch.,    a  001410 

IJltimateatrength  per  aquAreinoh  of  original  aeotion ponnda..       64i,MO 

Manner  of  fidlare triple  flsnm 


TESTS  OF  IfiON  AKD   STEEL. 

No.  430}. 

Compression  Test. 
M  arkSi  8730  . 
Length,  U".988. 
Diameter,  rM29. 
SectioDal  area,  1.00  square  inch. 
Diameter  of  centers,  ''.33,  ''.35. 
Minimom  bearing  surface,  .904  square  inch. 
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ComproB- 
Inon. 

SuGceasiTe 

oomproft- 

Bionper 

inch. 

Pennanent 
set 

SaccesBiTe 

penuanent 

Bet. 

BemarkB. 

ToUL 

Peraqnare 

PMMMte. 

1,000 
5,000 
10,00(^ 
15,000 
20,000 
25,000 
80,000 
35.000 
40,000 
41,000 
42,000 
43.000 
44,000 
44,100 
44,200 
45,000 
46,000 
47.000 
48,000 
40,000 
'   50,000 
51,000 
52,000 

PoundM. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
80,000 
85^000 
40,000 
41.000 
42,000 
43,000 
44,000 
44,100 
44,200 
45,000 
46.000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 

JimA. 

a 

.000110 
.000270 

!000600 

.000750 

.000020 

.001080 

.001260 

.001820 

.001850 

.001400 

.001440 

.001560 

.002900 

.004150 

.0060 

.0080 

.0000 

.0100 

.0100 

.0120 

.0140 

Inch. 

0. 

.000110 
.000160 
.000170 
.000160 
.000150 
.000170 
.000160 
.000180 
.000060 
.000030 
.000050 
.000040 
.000120 
.001340 
.001250 
.001850 
.rt«2C 
.0010 
.0010 

0. 

.0020 
.0020 

0. 

Inch, 

a 

Initial  load. 

Elaatlollmil 
Ultimate  atrength. 

0. 

.000040 

.000040 

Maadmuin 
drJUetion 
chord  10". 

.01 

.08? 

.07 

.00 

.10 
12 

.14 

.22 

•  •••i»  •--.•• 

General  aummarjf, 

Slaatio  limit  per  Bqaare  inch  of  original  aection poanda..         44.000 

Compreaalon  per  inch  under  Btreas  at  elaatio  limit inch..      0.001440 

Ultimate  atrength  per  aqoare  inch  of  original  aeotioa poanda..         62.000 

"  rof  fiUlore , triple  flexare 
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TESTS   OF  IRON  AND   STEEL. 


No.  431. 


OampresBian  2tet 
Marks.  3730. . 
Length,  ll'^990. 
Diameter,  rM29. 
Sectional  area,  1.00  sqnare  inch. 
Diameter  of  centers,  ''.33,  ''.36. 
Minimum  bearing  sorfaoe,  .904  square  inch. 


Applied  loudn. 

SuCCCMlTB 

•Ob 

Sneoe««!?« 

Tot^ 

\ 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30.000 
85,000 
40,000 
41,000 

Powidt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30.000 
85.000 
40.000 
41.000 
42,000 

42,400j 

43.000 
44.000 
45.000 
46,000 
47,000 
48  000 
40,000 
49,760 

IndL 
0. 

.000110 
.000270 
.000430 
.000590 
.000760 
.000930 
.001120 
.001270 
.  001310 
.  001330 
.001840 
.002080 
.002800 
.005600 
.0080 
.0090 
.0100 
.0110 
.0180 
.0140 

Inch, 
0. 

.000110 
.000160 
.OOOIM) 
.000160 
.000170 
.000170 
.000190 
.000150 
.000040 
.000020 
.000010 
.000740 
.000720 
.002800 
.0024 
.0010 
.0010 
.0010 
.0020 
.0010 

Inch, 
0. 

Inch. 
0. 

Initial  loud. 

• 

a 

.000020 

.OOOOM 

t 

,    42,000 

Klastio  limit. 

42,400 

43.000 
44.000 
45.000 
46.000 
47.000 
48.000 
49.000 
49,760 

chord  10". 
.03 
.09 
.12 
.18 
.15 
.23 
.28 

1 

intiiMitestnngtli.          1 

General  tiraiMafy. 

Slutio  limit  per  square  inch  of  original  seetion poonds..       42,000 

Compression  per  inch  under  streas  at  elaatio  limit inch..    0. 001330 

Ultimate  strength  per  square  inch  of  original  seotion pounds..       49.760 

"        roffkilure ; tr  iple  flexure 


TE8TS  OF  IRON  AND  STE£L« 
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So.  432. 


Oompreasion  Test. 
Marks,  3741. 
Length,  11''.987. 
Diameter,  rM29. 
Sectional  area,  1.00  square  inch. 
Diameters  of  centers,  ".38,  '^42. 
.  Minimum  bearing  surface,  .861  square  inch. 


Applied  loads. 

Compre*. 

sionper 

Incb. 

Saocesaive 

oompras- 

ftionpex 

inch. 

PermftoeBt 
set. 

Saccessive 
set 

•R^marVi^, 

TotaL 

PerMQAre 
inoL 

PoundM. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52.000 
.53,000 
54,000 
55,000 
56.000 
56,800. 
57,000 

Pound*. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42.000 
43,000 
44,000 
A  000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
66,000 
56,800 
57,000 

Ineh. 
0. 

.000130 
.0002iH) 
.000440 
.000610 
.000770 
.000940 
.001110 
.001280 
.001320 
.001370 
.001400 
.001430 
. 001470 
.001500 
.  001520 
.001560 
.001590 
.001620 
.001*^ 
.001700 
.001730 
.0017/0 
.001820 
. 001870 
.001890 

Inah, 
0. 

.000180 
.000160 
.000150 
.  000170 
.000160 
.  000170 
.000170 
.000170 
.000040 
.000060 
.000030 
.000030 
.000040 
.000030 
.000020 
.000040 
.000030 
.000030 
.000040 
.000030 
.000030 
.000040 
.000050 
.000050 
.000020 

Inch, 
0. 

Inch. 
0. 

Elastic  limit. 
Ultimate  strengtii. 

0. 

.000030 

.000080 



Maximum 
deJUetion 
chord  10". 
.6 

General  Nummary, 

Elastic  limit  per  sqaare  inoh  of  origliial  seotion pounds..       66^800 

Compression  per  inch  under  atress  at  elastio  limit inch..    0.001890 

Ultimate  strength  per  aqoare  inch  of  original  aeotlom pounds..       67,000 

Manner  of  fiailore triple  flezo^ 

S.  Ex.  36 63 
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TESTS   OF  IBON  AND   STEEL. 
No.  433. 


Oampreuum  Test 
Marks.  3741 . . 
Length,  11".996. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Diameter  of  centers,  ''.36,  ".38. 
Minimam  bearing  surface,  .887  sqaare  inch. 


AppUedload*. 

CompiM- 

•ioo  per 

InoL 

SaooessiTe 

oomprea- 

sion  per 

inoL 

Permanent 
set 

SaooessiTe 

permanent 

set 

Bemarka. 

TotiO. 

Peraqnftre 
inch. 

1,000 
6,000 
10,000 
15»000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42.000 
48,000 
44,000 
45,000 
46^000 
47,000 
48,000 
49;  000 
60,000 
61,000 
62,000 
63.000 
68,100 
68,480 
64,000 
66,000 
65,900 

Povndc. 
1,000 
6,000 
10,000 
15,000 
20,000 
85.000 
80,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
60.000 
51,000 
62,000 
68,000 
53,100 
63,480 
64,000 
85,000 
56^900 

Inch. 
0. 

.000110 

.000270 

.000420 

.000580 

.000740 

.000910 

.001080 

.001240 

.001280 

.001310 

.001340 

.001380 

.001420 

.001470 

.001490 

.  001520 

.001570 

.001590 

.001620 

.001670 

.001720 

.002430 

.002890 

.0100 

.0110 

.0140 

Inch. 
0. 

.000110 
.000100 
.000150 
.000160 
.000160 
.000170 
.000170 
.000160 
.000040 
.000030 
.000030 
-.000040 
.000040 
.000050 
.000020 
.000030 
.000050 
.000020 
.000030 
.000050 
.000050 
.000710 
.000460 
.007110 
.0010 
.0080 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

1 

0. 

.000020 

.000020 

Elastio  limit 
Ultimate  strenelh. 

Jfaximum 
dejlaetion. 
Chord  10". 

.18 
.15 
.25 

General  eummary. 

Bisatlo  limit  per  sqaare  inoh  of  orifcinAl  section poonds..    53.  €00 

Compression  per  inch  onder  stress  at  elastio  limit inch.. 0.001720 

intimate  strength  per  sqaare  inch  of  original  section pounds..    65.909 

Kanneroffidlnxe triple  flexure 


TESTS   OF   IBON   AND   8TEEL. 

No.  434. 

Vampres9i<m  Test 
Marks,  3753 . 
Length,  11''.992. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Diameter  of  centers,  ''.34,  ".42. 
Minimum  bearing  surface,  .861  square  inch. 
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Applied  loads. 

Ck>inpre8 

aion  per 

inch. 

Saccessive 

comprea- 

aion  per 

inch. 

Permanent 
■et. 

Saooeesire 

Bemarka. 

Total. 

Per  aqoare 
Inch. 

permanent 
ae& 

Poundg. 
1.000 
6.000 
10,000 
15,000 
20,000 
25,000 
80.000 
85,000 
40,000 
41,000 
42.  MO 
43.000 
44, 000 
45.000 
46,000 
47,000 
48.000 
49,000 
50.000 
50,800 
51,U0O 
51,500 
52,000 
52,500 
53. 000 
53,500 
54,000 
54,600 
55.000 
65.600 
56,000 
66.500 
67,000 
57,600 
68,000 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
16,000 
47,000 
48,000 
49,000 
60,000 
50.800 
51,000 
51.500 
52,000 
.'>2.500 
53.000 
53,500 
54.000 
54,500 
65,000 
65,500 
56,000 
56,500 
57,000 
57,500 
68,000 

Itush, 
0. 

.000120 
.000280 
.000430 
.000620 
.000780 
.000950 
.001110 
.001280 
.001320 
.001390 
.001420 
.  001470 
.001490 
.001520 
.001570 
.001600 
.001630 
. 001670 
.001720 
.001790 
.001870 
.001950 
.002030 
.002110 
.  002210 
.002280 
.  002410 
.002520 
.002630 
.002720 
.002860 
.002940 
.003090 
.003280 

Inah. 
0. 

.000120 
.000160 
.000150 
.000100 
.000160 
.000170 
.000160 
.000170 
.000040 
.000070 
.000080 
.000050 
.000020 
.OOOOdO 
.000050 
.000030 
.000080 
.000040 
.000050 
.000070 
.000080 
.000080 
.000080 
.000080 
.000100 
.000070 
.000130 
.000110 
.000110 
.000090 
.000140 
.000080 
.000160 
.000190 

Inch, 
0. 

Inch, 
p. 

Initial  load. 

Elaatio  limit 
Ultimate  atranglh. 

0. 

■ '.000040  ■ 

"Voooiib" 



.000070 

.000060 

General  eumnutnf. 

Elastio  limit  per  sqaare  inch  of  original  section pounds..      60,800 

Compresaion  per  inch  under  Btreea  at  elastic  limit .* Inch*.  0.001720 

Ultimate  strength  per  square  inoh  of  original  section poonda..      68,000 

Manner  of  fkiloxe ^ triple  flexore 
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TESTS   OF    IRON   AND   STKEL. 


No.  435. 


Compression  Test 
Marks,  3753  .  . 
Length,  11".995. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Diameter  of  centers,  ".41,  ".41. 
Minimum  bearing  surface,  .868  square  inch. 


Applied  loads. 

Compres* 

Siiocesaive 
oonipreB* 
«ioD  per 

Permanent 
•et. 

SacceMlTe 

permanent 

aet. 

Bamarks. 

TotaL 

Persqaftro 
inoL 

Ptntndi. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
86,000 
40,000 
41,000 
42,000 
48.000 
44.000 
45,000 
46,000 
47,000 
48.000 
48,500 
40.000 
49,500 
50,000 
50,600 
91,000 
52,000 
53,000 

Pmmdt. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
30,000 
85.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
48,600 
49.000 
40,500 
60.000 
60,600 
61,000 
52,000 
68.000 

IfUSh. 

0. 

.000120 
.000280 
.000440 
.000610 
.000770 
.000030 
.OOUOO 
.001270 
.001300 
.001340 
.001380 
.001420 
.001460 
.001490 
.001580 
.001580 
.001600 
.001680 
.001740 
.001850 
.001920 
.002150 
.0110 
.0160 

Inch. 
0. 

.000120 
.000160 
.000160 
.000170 
.000160 
.000160 
.000170 
.000170 
.000030 
.000040 
.000040 
.000040 
.000040 
.000030 
.000040 
.000050 
.000020 
.000080 
.000060 
.000110 
.000070 
.000230 
.008850 
.0060 

Inch. 
0. 

Inch 
0. 

Initial  load. 

0. 

r 

1 

• 

Blaatio  limit 

.000020 

.000020 



JSCUBMMMH 

deflection 
chord  10". 

.03 

.15 

.24 

\ 

mtimate  strength. 

' 

General  Bumnutry. 

Elastio  limit  per  square  inoh  of  original  section poonds..       4^500 

Compression  per  inch  under  stress  at  elaatio  limit inch..  O.OOI60O 

Ultimate  strength  per  sqaare  inch  of  original  section pounds..      5S.O00 

Manner  of  OiUnre tr^4»flexnn 
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STEEL  SPECIMENS  FROM  TEE  NEW  SHAFT  OF  THE  DOLPHIN. 


tyJei^y  ^Aci/t  o/^  ^Ag  JZ^oljoh^rrt^  . 


^occc^^c^^T.  o/^ tS'Jt:^G,c^t^7rzemr 


.j?or*m  a/'^jpeozzner?^. 


S  Ex  36  49 1 


TESTS   OP   IKON  AND   STEEL. 
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No.  552. 

Elongations  of  specimens  )neasured  with  dividers  and  scale,  after 
elastic  limits  were  passed. 
Marks,  3787i. 
Sectional  area,  r'.245  x  '^751  =  .935  square  inch. 


Applied  loads. 

In  can^  length. 

Bemarlu. 

TotaL 

Peraqnare 

Elongation. 

Set, 

Poundt. 
38,000 
40.000 
42,000 
44,000 
46,000 
48,000 
50.000 
62,000 
54,000 
66,000 
68,000 
60,000 
62,000 
64,000 
64,020 
62,100 

Poundt. 

Inches. 
.18 
.16 
.18 
.19 
.22 
.24 
.27 
.83 
.36 
.43 
.50 
.60 
.75 
1.03 
1.37 

Ineh. 

TenaUe  strength. 

Load  at  time  of  rapture. 

60,520 

Elongation  after  rupture,  l'^71  =  21.4  per  cent. 
Elongation  of  inch  sections/'.U,  'M5,  'M5,  'M8,''.23,".43»,".26,  'M7. 
Area  at  fracture,  ^^03x'^61  =  .628  square  inch. 
Contraction  of  area,  32.8  per  cent. 

Appearance  of  fracture,  dull  silky  50  per  cent,  granular,  radiating 
from  the  silky  section  50  pec  cent. 


IJfo.  653. 
Marks,  3787s 
Sectional  area,  ^^245x'^755  =  .940  square  inch. 


Appliedloads. 

In  ganged  length. 

•RemarVa. 

Total 

Per  square 
inoh. 

Elongation. 

Set. 

Poundi. 
84,000 
86,000 
88,000 
40,000 
42.000 
44,000 
46,000 
48,000 
60,000 

56,000 
68,000 
60,000 
63,000 
64,000 
66.000 
66,800 

Poundt. 

Inch. 
.04 
.05 
.06 
.065 
.08 
.00 
.11 
.18 
.17 
.20 
.23 
.25 
.80 
.85 
.40 
.46 
.57 

Inch. 

• 
maximnm  load 

70»58a 

Elongation  after  rupture,  ''.58=  7.2  per  cent. 
Elongation  of  inch  sections,  ''.09»,  ''.06,  ".06,  ".08,  ".07,  ".07. 
Area  at  fracture,  "1.20  x  ".74  =  .888  square  inch. 
Contraction  of  area,  5.5  per  cent. 

Appearance  of  fracture,  granular  100  per  cent.,  radiating  from  a 
center  near  one  comer  of  the  fractured  surface. 


1000 


TESTS   OP   IRON   AND   STEEL. 
:So.  554. 


Marks,  37873. 

Sectional  area,  l"J2i5  x  ''.755  =  .940  square  inch. 


AppUedloada. 

In  ganged  length. 

Bfimarkii. 

TotaL 

Persqnare 
inch. 

Elongation. 

Set. 

Poicmff. 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
60,000 
62,000 
64.000 
66,000 
68,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
71,600 

Poundt, 

IneK, 

.04 

.05 

.066 

.035 

.065 

.08 

.00 

.11 

.18 

.14 

.17 

.21 

.23 

.25 

.20 

.34 

.37 

Inek. 

Tensile  atrengUi.    Broke  nndor  the  mazimiim 
load.                                                                   1 

1 

76,064 

Elongation  after  rupture,  ".39=4.9  per  cent. 

Elongation  of  inch  sections,  ".06,  ".06»,  ".06,  ".04,  ".05,  ".04,  ".05,  "03. 
Area  at  fracture,  1".22  x  ".73  =  .891  square  inch. 
Contraction  of  area,  5.2  per  cent. 

Appearance  of  fracture,  granular  100  per  cent,  radiating  from  a  point 
at  the  middle  of  one  edge  of  the  bar. 

No.  }j^^. 
Marks,  3787^. 
Sectional  area,  1".232  x  ".752  =  .927  square  inch. 


AppUedloada. 

In  ganged  length. 

Bemarka. 

TotaL 

Per  square 
inSh. 

Set 

Found; 
42,000 
44,000 
46.000 
48,000 
60.000 
62,000 
64,000 
86.000 
68,000 
60,000 
62,000 
64,000 
65^160 

Found$, 

Inch, 

.03 

.035 

.036 

.04 

.05 

.06 

.075 

.10 

.11 

.12 

.14 

.15 

•Inch. 

70,280 

TensQe  strength.    Broke  under  the  maximum  ! 
load. 

Elongation  after  rupture,  ".16  =  2.0  per  cent. 
Elongation  of  inch  sections,  ".04,  ".02,  ".02,  ".01,  ".02,  ".01,  ".02,  ".02. 
Area  at  fracture,  1".22  x  ".75  =  .915  square  inch. 
Contraction  of  area,  1.3  per  cent. 

Appearance  of  fracture,  granular  100  per  cent,  radiating  from  a  point 
1"  from  edge  of  fractured  suifaee. 


TESTS  OF  mON  ASD  STEEL. 

K0.5B6. 

Marks,  3787. 

Seotiooalareay  r'.250  x  ".503  =  .629  sqasreinoh. 
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Applied  loads. 

In  gauged  lengtli. 

_-. 

TotaL 

^LT"" 

Elongation. 

Set 

Poundt, 
80.000 
31,000 
82.000 
83.000 
84.000 
85.000 
86.000 
87.000 
88,000 
89,000 
40,000 
41.000 
42.000 
48.000 
44,006 
45,000 
45,600 
46.000 
46.500 
47,000 
47.180 
47,500 
42.100 

Poundt. 

Inchtt. 
.085 
.09 
.195 
.195 
.20 
.21 
.28 
.25 
.27 
.80 
.83 
.88 
.48 
.49 
.68 
.69 
.77 
.88 
.98 
1.22 
L34 
L49 

InOL 

• 
Load  at  ttmeof  raptue. 

75^517 

Elongation  after  rupture,  2".03  =  25.4  per  cent. 
Elongation  of  inch  sections,  'M3,  M9,  ''.26,  ".62»,  ''.28,  ".21,  ".18, 
".17. 
'  Area  at  fracture  ".90  x  ".34  =  ".306  square  inch. 
Contraction  of  area,  51.3  i>er  cent. 
Appearance  of  fracture  silky,  traces  of  lamination. 
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TSo.  557. 

Marks,  3787.  . 

Sectional  area,  .1".2B0  x  /'.505  « .631  square  inclu 


In  gmnged  length. 

• 
Bemarka. 

TotBL 

PersqiiAre 
inoL 

Set 

PoiMldff. 

26,000 

27,000 

28,000 

20,000 

80,000 

81,000 

82,000 

83,000 

84,000 

85,000 

86,000 

87,000 

88,000 

80,000 

40,000 

41,000   < 

42,000 

43,000 

44,000 

45,000 

45,500 

46,000 

46,100 

40,000 

Povndi, 

JndWi. 

.08 
.036 
.04 
.04 
.046 
.05 
.14 
.17 
.19 
.22 
.25 
.27 
.83 
.86 
.43 
.47 
.52 
.63 
.73 
.60 
1.25 
1.40 
1.58 

JimA. 

• 

{ 

1 

73,050 

Tensile  etrength. 

Load  at  time  of  rapture. 

EloDgatlon  after  rapture,  2'^26  =  28.2  per  cent 

Elongation  of  inch  sections ,  ".18,  ".21,  ".27,  ".68»,  ".30,  ".24,  ".22,  'M6. 

Area  at  fractare,  ".88  x  ".32  =  .282  square  inch. 

Contraction  of  area,  55.3  per  cent. 

Appearance  fine,  silky;  trace  of  lamination. 
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Ko.  558. 
Marks,  3787... 
Sectional  area,  1".250  x  ".441 =.551  square  inch. 
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Applied  loads. 

In  ganged  lengtlL 

Bemarkt. 

Total. 

Persqnare 
inch. 

Elongation. 

Set. 

Pwndt. 
27,000 
28,000 
20,000 
30.000 
31,000 
82,000 
83,000 
84,000 
85,000 
36,000 
37,000 
88,000 
80.000 
40,000 
41.000 
42.000 
42,460 
87,100 

Pounds. 

InOus. 

.03 
.035 
.035 
.045 
.08 
.24 
.30 
.31 
.34 
.40 
.45 
.52 
.62 
.70 
.87 
1.18 
1.85 

JWih, 

Tensile  atrength. 

Load  at  time  of  rnptnnw 

..i 

77,060 

Elongation  after  rupture,  2'Ml  =  26.4  per  cent. 

Elongation  of  inch  sections,  'M7,  ".21,  ".23,  ".41»,  ".50»,  ".25,  'M9, 
".15, 

Area  at  fracture,  ".91  x  ".30  =  .273  square  inch. 

Contraction  of  area,  50.4  per  cent. 

Fracture  took  place  at  center  punch  mark  of  inch  section.  Appear- 
ance silky;  trace  of  lamination. 

-    No.  559. 

Marks,  3787 

Sectional  area,  1".250  x  ''.441  =  .551  square  inch. 


AppUedloads. 

In  ganged  length. 

Bemarlrs. 

TotaL 

Persqnare 
inoh. 

Elongation. 

Set. 

Poundi. 
27,000 
28,000 
29,000 
80,000. 
31.000 
32,000 
83,000 
84,000 
85,000 
86,000 
87,000 
38,000 
30  000 
80,600 
84,500 

Pounds. 

Inchet. 
.04 
.19 
.24 
.28 
.286 
.88 
.87 
.42 
.48 
.68 
.68 
.88 
1.07 
1.54 

Inch. 

Tensile  strength. 
Load  at  time  of  mptore. 

71,870 

Elongation  after  rupture,  1".93  =  24.1  per  cent. 

Elongation  of  inch  sections,  ".18,  ".20,  ".30»,  ".58»,  ".20,  ".16,  ".17, 
"*15. 

Area  at  fracture,  ".91  x  ".31  =  .282  square  inch. 

Contraction  of  area,  48.8  per  cent. 

Fracture  took  place  at  center  punch  mark  of  inch  section.  Appear- 
ance fine,  silky;  trace  of  lamination. 
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21.— WBOxraHTisoir  railway  axles. 

[Tenaile  teBta  of  tender-axles.    Master  oar  builUers  standard,  forged  from  doubie>rolled  muok  bars,] 
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This  series  of  axle  tests,  began  September,  1883,  is  carried  on  for  the  * 
purpose  of  determining  whether  a  cbange  in  structure  takes  place  in  a 
metal  originally  ductile  and  fibrous  to  a  brittle,  granular,  or  crystalline 
state,  resulting  from  exjiosnre  to  such  conditions  as  are  met  with  in  the 
ordinary  service  of  a  railway  axle. 

Twelve  axles  were  forged  from  one  lot  of  double-rolled  muck  bars, 
and  in  their  manufacture  were  practically  treated  alike.  Each  axle  was 
ina<)e  from  a  pile  composed  of  nine  bars,  each  C  wide,  ^''  thick,  and  3' 
5''  long,  and  was  finished  in  four  heats,  two  heats  for  each  end. 

The  forging  was  done  by  the  Boston  Forge  Co.,  in  their  improved 
hammer  dies,  which  finish  the  axle  very  nearly  to  its  final  dimensions. 

Two  axles  were  taken  for  immediate  test,  to  show  the  quality  of  the 
finished  metal  before  it  had  performed  any  railway  service,  and  serve 
as  standards  to  compare  with  the  remaining  ten  axles,  to  be  tested  after 
they  had  been  in  use. 

The  axles  are  in  use  in  the  tender  trucks  of  express  locomotives  of  the 
Boston  and  Albany  Railroad.  Mr.  A.  B.  ITnderhill,  superintendent  of 
motive  power,  contributes  the  axles  and  furnishes  the  record  of  t|ieir 
mileage. 

These  tenders  have  two  trucks  of  font  33"  wheels  each,  and  weigh 
when  fully  loaded  with  G  tons  of  coal  and  3,000  gallons  of  water  67,000 
pounds.  They  make  daily  trips  from  Boston  to  Springfield  and  return, 
thus  running  1,400  miles  per  week,  with  occasional  extra  trips. 

Observations  were  made  on  the  deflection  of  the  axles  in  the  trucks. 
For  this  purpose  ^  bar  was  suspended  from  the  axle,  carrying  at  the 
middle  of  its  length  a  micrometer  screw ;  the  points  of  support  were 
46J"  apart,  just  inside  the  wheels.  The  initial  reading  of  the  microm- 
eter was  taken  with  the  weight  of  the  tender  carried  by  hydraulic 
jacks,  then  bringing  the  load  on  the  axles  by  tripping  the  jacks,  and 
taking  micrometer  reading  with  the  axle  in  its  deflected  shape. 

Deflection  of  axles  in  place.    V.  sine  for  chord  of  46.^''. 

Tenders  fully  loaded. 


Tender. 

Forward  track 

Bear  track. 

Forward. 

Rear. 

Forward. 

Rear. 

Inch. 
.0271 
.0213 
.0317 

No.  129 
No.  134 
No.  136 

Ineh. 

Ineh. 

Inch. 
.  0315 
.0170 
.0311 

.;:::;.::::. 

.0JO4 

.0195 

Tender  No.  134  was  lowered  slowly  with  the  jacks  upon  the  axles, 
which  accounts,  it  is  thought,  for  the  deflection  observed  in  this  case 
being  less  than  for  the  others,  by  not  disturbing  the  frictioa  of  the 
wheels  on  the  track. 

Subsequent  observations  were  made  on  the  axles  of  tender  No  136, 
which  had  been  changed  to  tender  No.  150,  using  on  this  occa{:<ion  a  de- 
flection bar  attached  to  the  axles,  46"  between  end  supports. 

The  bar  revolved  with  the  axles,  and  micrometer  readings  were  taken 
on  the  compression  and  tension  sides  alternately  as  the  tender  was 
moved.  Correcting  the  micrometer  readings  lor  the  sag  of  the  deflec- 
tion bar,  the  following  results  show  the  total  movement  from  the  under 
or  compression  side  to  the  upper  or  tension  side  of  the  axles  at  the 
middle  of  their  length. 
S.  Ex.  36 64 
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Deflection  of  axles  in  place.    V.  sine  for  chord  of  46'^ 


Tender. 

Forward  trnok. 

Reartmck. 

1 
Remarks.                            J 

1 

Forward. 

IU»r. 

Forward. 

Bear. 

No.  150 
No.  150. 

Inch. 
.0646 

.0750 

.0562 

Inch 
.0579 

iMk. 

.0620 

.ogoo 

TeDderpartiaUvloaded  whh  1  tan  of  i 
coal  and  1,500  ffaUona  of  wster.          | 

Tender  fnUy  loaded  with  6  tona  ot  ' 
ooal  and  6,000  gaUona  of  water. 

' 
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After  a  run  of  95,000  miles,  the  rear  axle  of  the  rear  track  of  tender 
No.  134,  marked  M  Bs  was  removed  for  testing. 

Loaded  transversely  in  the  testing  machine  with  snpports  46^''  apart, 
gave  the  following  deflections : 


I    Applied 


Poundt. 

200 

400 

600 

800 

1,000 

1,400 

1,800 

2.000 

2,400 

2.800 

3,000 

8,400 

3.800 

4,000 

200 

4.0C0 

4.400 

4,800 

5,000 

5,200 

200 


Defleotion    Deflection 
At  middle.  set. 


Rein»rk«. 


Inch. 

0. 

.0014 
.0028 
.0041 
.0053 
.0078 
.0104 
.0110 
.0146 
.0178 
.0188 
.0218 
.0241 
.0264 


.0301 
.0321 
.0334 


Inch. 
0. 


Initial  load. 


Beoond  loading  of  axle. 


Pounds. 

200 
1,200 
2,200 
3,200 
4,200 
5.200 

200 
5,200 

200 


Deflection 
at  middle. 

Inch. 
0. 
.0068 

Deflection 
set. 

Inch. 
0. 

Kema 

Initial  load. 

.0128 

.0186 

. 

024G 

.0307 

."0307* 

.0003 
.0003' 

Begarding  the  axle  for  the  time  being  as  cylindrical  3'^96  diameter, 
the  modnlns  of  elasticity  by  computation  will  be  28,541,000  pounds. 

Applying  this  modulus  to  the  deflections  observed  in  rear  axle  of  the 
rear  trucks  of  tender  No.  150.  the  maximum  fiber  strain  is  fonnd  to  be 
9,935  pounds  per  square  incn,  when  the  tender  was  partially  loaded, 
and  14,900  pounds  per  square  inch  when  fally  loaded. 

Taken  together  the  tensile  and  compressive  stresses,  which  are  equal, 
amount  to  19,870  and  29,800  pounds  per  square  inch  respectively  as  the 
range  of  stresses  over  which  the  metal  works. 

This  definition  of  the  limits  of  the  stresses  must  be  regarded  as  ap- 
proximate. There  are  influences  which  tend  to  increase  the  maximum 
fiber  strain,  such  as  unevenness  of  the  track,  the  side  thrust  of  the 
wheel  flanges  against  the  rails.  On  the  other  hand,  the  inertia  of  the 
axle,  particularly  under  high  rates  of  speed,  would  exert  a  restraining 
influence  on  the  total  deflection. 

Nine  tensile  specimens  were  taken  from  each  axle ;  three  from  each 
end,  including  the  section  of  axle  between  the  box  and  wheel  bearings, 
and  three  from  the  middle  of  its  length.  They  are  marked  M.  B.,  with 
the  number  of  the  axle ;  also  a  sub^iumber  and  letter  to  indicate  from 
what  part  of  the  axle  each  was  taken. 
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Axles  M.  B.i  and  M.  B.j  were  cut  iu  the  lathe  to  the  reqaired 
lengths  for  test  pieces,  using  a  cutting-oiF  tool  till  the  diameter  was 
reduced  to  about  1  J",  then  breaking  off  the  sections  transversely  under 
a  screw  press.  The  fractures  thus  found  were  fibrous  of  a  loose  lami- 
nated appearance  in  part,  and  granular  from  10  to  30  percent,  in  differ- 
ent sections.  The  size  of  the  granular  facets  averaged  from  ''.03  to 
^'.04  diameter,  the  maximum  being  '^06  diameter. 

The  tensile  test  pieces  showed  fibrous  metal  and  generally  free  from 
granulation. 

The  muck  bar  had  a  higher  elastic  limit,  and  lower  tensile  strength, 
and  less  elongation  than  the  axles.  The  moduli  of  elasticity  of  the 
two  are  almost  identical. 

Between  loads  of  15,000  and  25,000  pounds  per  square  inch  the  muck 
bar  had  a  modulus  of  elasticity  of  29,400,000  pounds;  the  axles  (aver- 
age of  all  specimens  between  5,000  and  20,000  pounds  per  square  inch) 
was  29,367,000  pounds.  Individually  the  axles  showed  the  modulus  of 
elasticity  to  be  substantially  the  same  in  each. 

Specimens  taken  from  the  middle  of  the  length  of  each  axle  showed 
a  higher  elastic  limit,  greater  contraction  of  are<i,  but  practically  the 
same  tensile  strength  and  elongation  as  the  end  specimens. 

There  are  two  specimens  which  were  not  broken.  After  passing  the 
maximum  load,  and  while  local  contraction  was  going  on,  the  tests  were 
checked  and  spP/Cimens  removed  from  the  testing-machine.  These  bar^ 
are  reserved  for  future  examination,  to  determine  whether  the  straining 
followed  by  a  period  of  rest  will  cause  a  change  in  the  character  of  the 
fractured  surface. 

It  does  not  appear  from  these  teststhat  95,000  miles  run  has  produced 
any  effect  on  the  quality  of  the  metal. 

The  remaining  axles  now  in  service  will  be  examined  at  intervals, 
after  completing  additional  mileage. 

Tensile  Test  of  Double-roUed  Muck  Bar, 

Sample  of  the  material  from  which  twelve  experimental  tender-axles 
were  forged. 

Shape  of  bar. 


t 


* 


4irss 


Specimens  A  and  B  obtained  by  splitting  the  bar  longitudinally  in 
the  planer. 
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No.  538. 

Specimen  A. 

Sectional  area,  ''2.98  x  ".76  =  2.2C  square  inch. 
Ganged  length,  20". . 
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I       Applied  loads. 


TotaL 


Per  Bouare 
Inon. 


PoOndt. 
2,260 
11.300 
22,600 
83,900 
36,000 
38,000 
40,000 
42,000 
44,000 
45,200 
46,000 
47,000 
48.000 
49,000 
50,000 
61, 000 
52,000 
53,000 
64,000 
55,000 
56.000 
50,500 
57,000 
58,000 
59,000 
60,000 
01.000 
62, 000 
63,000 
64,000 
66,000 
67,800 
70.060 
72.320 
74, 580 
76,840 
79,100 
81,300 
83,020 
85, 880 
88. 140 
90.400 
92,660 
91,920 
97, 180 
00,440 
101,700 
103,060 
104,300 


Pound*. 

1,000 

6.000 

10,000 

15,000 


20,000 


25,000 

'26,'iio" 


30,000 
31,000 
32.000 
33,000 
34.000 
35.000 
30,000 
37,000 
38,000 
39.000 
40. 000 
41,000 
42,000 
43,000 
44,000 
45, 000 
40.000 
46,150 


Elon^Uon 
per  inch. 

Succe&lYO 

Permanent 
»et. 

SacoesalTe 
set. 

Remarks. 

Inch. 
0. 
.000110 

.100300 
.000476 
.  000515 
.000550 
.000585 
.000605 
.000650 
.000660 
.000680 
.000700 
.000715 
.000735 
.000750 
.000760 
.000785 
.000810 
.000820 
.000860 
.000870 

000900 
.000946 
.000995 
.001060 
.001450 
.002050 
.006000 
.011250 
.012550 
.014200 
.016500 
.018300 
.021850 
.025050 
.  0282.50 
.032200 

036000 
.010900 
.046500 
.0525 
.0500 
.0665 

Inch. 
0. 

.000110 
.000190 
.  (to0175 
.000049 
.000035 
.000035 
.000020 
.000045 
.000010 
.000020 
.000020 
.000015 
.000020 
.000016 
.000010 
.000026 
.000025 
.000010 
.0O0C4O 
.000010 
.000030 
.000045 
.000050 
.000065 
.000390 
.000600 
.003950 
.005250 
.001300 
.001650 
.002300 
.001800 
.0035M 
.0032<ft 
.003200 
.003950 
.004700 
.004000 
.0056C0 
.0060 
.0065 
.0065 
.0090 
.0105 
.0100 
.0185 
.0290 

Inch. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load 
Elaaticlimit 
Tensile  strength. 

.000010 

.000010 





.000095 

.000086 

.0745 

.0850 
.0050 
.1136 
.1425 

1 

Elongation  per  inch  after  rupture,  ".1705. 

fi  Elongation  of  inch  sections,  ".18,  ".16,  ".16,  ".16  (".35  fractured  sec- 
ion),  ".16,  ".15,  ".17,  ".16,  'M7,  ".15,  'M5,  ".15,  ".16,  "14,  ".15,  ".15, 
".16,  ".18,  ".20. 
Area  at  fracture,  2".69  x  ".66  =  1.78  square  inch. 
Contraction  of  area,  21.2  per  cent. 
Appearance  of  fracture  fibrous,  lamellar. 
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No.  539. 

Specimen  B. 

Sectional  area,  2"M  x  '^7G  =  2.16  sqaare  inches. 
Gauged  length,  20". 


Applied  loads. 

Elongation 
perlnch. 

SnocesaiTC 
elongation 
per  inch. 

Inclu 
0. 

.  000140 
.000210 
.000105 
.000035 
.000025 
.000040 
.000015 
.000050 
.000033 
.000010 
.000010 
.000020 
.000015 
.000016 
.000025 
.000016 
.00(1025 
.000020 
.000025 
.000030 
.000045 
.000045 
.000115 
.000090 
.005725 
.004775 
.  001010 
.000890 
.000825 
.  001525 
.001050 
.002275 
.003465 
.003310 
.004100 
.004050 
.004000 
.005290 
.0055 
.0005 
.0075 
.0085 
.0115 
.0125 
.0150 
.0310 
.0250 

Permanent 

SocceesiTo 

Total. 

Per  square 
inch. 

permanent 
Bet. 

EemarkA. 

Pcunda, 
2.160 
10,800 
21, 600 
83,400 
84,000 
80,000 
38,000 
40,000 
42,000 
43,200 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
54.000 
55,000 
56,000 
67,000 
58,000 
50,000 
60,000 
61, 000 
62.000 
63.000 
64,000 
64,800 
06.960 
60,120 
71,280 
73,440 
75,000 
77,760 
70.020 
82, 080 
84,240 
86,400 
88,560 
90,720 
92,880 
95, 040 
97,200 
98,100 

Pound$. 

1,000 

5,000 

10,000 

15,000 

IncK 
0. 

.000140 
.000350 
.000545 
.000580 
.000605 
.000645 
.000660 
.000710 
.  000745 
.000755 
.000765 
.000785 
.000800 
.000815 
.000840 
.000855 
.000880 
.000900 
.000925 
.000955 
.001000 
.  001045 
.001160 
.002150 
.007875 
.012650 
. 013660 
.  014550 
.015375 
.016900 
.017950 
.020225 
.  023690 
.027000 
.031100 
. 035150 
.039210 
.044500 
.0500 
.0565 
.0040 
.0725 
.0843 
.0905 
.1115 
.1425 
.1675 

Inch. 
0. 
0. 

Inch.     , 

InitUlload. 

0. 
0. 





20; 000 

.000010 

.000010 

............ 







.... 

25,000 

.000060 

.000050 

25,930 

Elaatic  limit. 

""3o,*6oo"* 

81,000 
32,000 
33,000 
34,000 
85,000 
36,000 
37,000 
88,000 
39,000 
40, 000 
41,000 
42, 000 
43,000 
44.000 
45,000 
45,420 

• 



Tensile  strength. 

Elongation  per  inch  after  rupture,  ".1646. 

Elongation  of  inch  sections,  ".1 7,  ".17,  ".16,  ".17,  ".15,  ".17,  ".1 7,  - 
".10,  ".19,  ".19,  ".17,  ".17,  16,  ".16,  'M6,  ".16,  ".14,  ".13,  ".15. 
Area  at  fracture,  2".62  x  ".65  =  1.71  square  Inch. 
Contraction  of  area,  20.8  per  cent. 
Appearance  of  fracture  fibrous,  lamellar. 


.18, 
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TENSILE  TESTS  OF  SPECIMENS  TAKEN  FROM  AXLE  M.Bi, 
No.  1624. 

Marks,  ^-^^ 

Diameter,  l'M29. 

Sectional  area,  1.00  sqaare  incb. 

Oaaged  length,  10''. 


Applied  loads. 


Total. 


I  Per  sanare 
I      inon. 


Poundt. 
1.000 
S,000 
10,000 
15,000 
20,000 
21,000 
21,600 
22,000 
22,^)0 
23,000 
23,500 
24,000 
24.500 
25.000 


20.000 
27. 000 
2)t,000 
29.000 
30.000 
31,000 
3-i,  000 
33,000 
3»,000 
35,000 
30,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
45.800 
45,500 
45,700 
40,000 
46. 200 
40,300 
40,4U0 
40.500 
40,510 
3H,500 


Poundt. 
1,000 
5.000 
10.000 
15,000 
20,000 
21,000 
21,500 
22,000 
23,500 
23,000 
23,600 
24,000 
24. 500 
25,000 
f  5.000 
JjO.OOO 
i  15. 000 
(20.000 
20.000 
27,0W» 
28.000 
20. 000 
30.000 
31.000 
32.000 
33.000 
34.0U0 
85.000 
315.000 
37.000 
38,000 
80,000 
40,000 
41,000- 
43,000 
43,000 
44,000 
45,  (>00 
4.-1,300 
45,f00 
45,700 
40,000 
46.200 
40.300 
40.400 
40.500 
40,510 
3tl,500 


In  gauged  length. 


Elongation. 


Inehet. 

0. 

.0013 
.0030 
.0048 
.00H6 
.0<i7l 
.0077 
.0082 
.0115 
.0174 
.  <<238 
.0326 
.0:i05 
.  0.*i80 


Kemarkfi. 


Set 


Inch, 
0. 

0.      . 

0. 

.0001 
.0003 


.0449 


.(•403 
.0480 
.0407 



.0.M0 

.1045 

.  1313 

.1603 

18u 

.310 

.  2."n> 

"OG 

1 

.337 
.378 

;..  ..  ' 

.44 

1 

.48 

..... ...... 1 

.!A 

.60 

.68 

::;::.:::::: 

.75 

! 

.84 

.95 
1.09 

1 

1.82 

1 

1.40 

1.47 

1.60 

1.00 

1.76 

1.80 

1.00 

2.04 

2.12 

IniUal  load. 


Blastic  limit. 


TcnMlo  strength. 
Load  ttt  time  of  raptare. 


Elongation  after  fracture,  2.40  =  24  per  cent. 

Elongation  of  inch  sections,  ''.24,  ''.25,  ".23,  ".21,  ".27,  ".50»,  ".23,  ".19, 
".15,  ".13. 
Diameter  at  fracture,  ".91;  area,  .050  square  incb. 
Contraction,  35  per  cent. 
Appearance  of  fracture  fibrous. 
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Marks,  ^-^^ 


No.  1525. 


Diameter,  l'M29. 

Sectional  area,  1.00  sqaare  inch. 

Gauged  length,  10". 


Applied  loads. 


In  ganged  length. 


ToUl. 


Pounds. 
1,000 
5,000 
10.000 
15, 000 
20. 000 
20. 500 
21,000 
21,500 
22,  (KK) 
22.500 
23.(N)0 
24,000 
23,000 


26. 000 
27,000 
28, 000 
2».000 
30, 000 
31.000 
32.  (100 
33, 000 
34,  OfiO 
35. 000 
36.000 
37. 000 
3R,U00 
30.  ODO 
40. 000 
41,000 
42. 000 
43.000 
43. 500 
44. 000 
44. 500 
45, 000 
45, 200 
45,300 


^''inT''^    Elongation. 


I 


PounJi. 

I.UOO 

5,000 

10,000 

15,  OUO 

20.  000 

20,  {".OO 

21,  000 
21.500 

22,  COO 

22,  500 

23,  000 

24,  0<0 
25.000 

5, 000 
10,  ( OU 
15,000 
20,  OCO 

26.  00 1) 

27,  01  !0 
28  (00 
20,000 
30, 000 
31,  000 
32. 000 
33, 000 
84.  (jOO 

35,  000 

36,  IJOO 

37,  000 
3H,  000 

39.  too 

40,  000 
41,000 
42, 000 
43, 000 
4».  500 
44. 000 

44,  500 
45. 000 

45.  200 
45, 300 


Inches. 
0. 

.0013 
.0030 
.0047 
.  0065 
.  0072 
.0087 
.0141 
.0241 
.0J87 
.  0:}48 
.  0453 
.0721 
.0(348 
.0604 
.0681 
.  0704 
.1000 
.128 
.1.54 
.380 
.210 
.240 
.277 
.315 
.850  « 
.399 
.435 
.488 

.04 

.72 

.82 

.01 
1.05 
M3 
1.24 
1.37 
1.  .55 
1.C7 
l.Od 


Itemai-ks. 


Set. 


Inch. 

0. 

0. 
(». 
0. 
.0003 


Initial  load. 


ElasMc  limit. 


.0634 


.'  Tensile  Htrength. 


_    I 


Elongation  after  fracture,  2'MO  =  21.0  ]>er  cent. 

Elongation  of  inch  sections,  ''.43»,  ".25,  ".20,  ".20,  ".20,  ''.21,  'M9, 
".15,  ".14,  ".13. 

Diameter  at  fracture,  ".94 ;  area,  .694  square  inch. 

Contraction,  30.6  per  cent. 

Appearance  of  fracture  fibrous,  90  per  cent. ;  interspersed  with  gran- 
ular metal  10  per  cent.    Cracks  developed  on  cylindrical  surface. 
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No.  1526. 


Marks,  ^J« 

Diameter,  1".129. 

Sectional  area,  IM  square  inch. 

Gauged  length,  10''. 


Applied  loads. 


In  gauged  leogth. 


^®':»;?,°*^®  [Elongation.        Set. 


Hemarks. 


Pounds. 

Pmtndt. 

1,000 

1,000 

5.000 

5.000 

10, 000 

10,000 

15,000 

15,000 

20.000 

20, 000 

20. 500 

20,  500 

21,  (!00 

21.000 

2I,5U0 

21,500 

22, 000 

22, 000 

22, 5C0 

22,  500 

23.  000 

2:<,  000 

23,  r>oo 

23,500 

24,  OCO 

24. 000 

24,  500 

24,  .'.00 

23,000 

23,  000 

20,  OCO 

20,  000 

27. ObO 

27.  UOO 

28,  OCO 

18,000 

20,  000 

20.  000 

30,000 

30.  (<00 

31.000 

31, 000 

3J,  000 

32, 000 

X\,  000 

33,  000 

34, 000 

34, 000 

35, 000 

35.000 

30. 000 

3G,  OOO 

37,  OuO 

37, 000 

38. 000 

38, 000 

39,000 

39. 000 

40, 000 

40,  OOO 

41.000 

41.000 

42. 000 

42,000 

43. 000 

43,  000 

44,  000 

44, 000 

44.  500 

41,  .500 

43.000 

45,  000 

45,  500 

45.  fiOO 

40, 000 

40,000 

40. 200 

40,  200 

40. 400 

40, 400 

40,  GOO 

40,  QUO 

4G  800 

40.800 

40.860 

40,800 

Inches. 

0. 

.0014 
'  .0031 
.0040 
.0067 
.0072 
.0076 
.0070 
.0084 
.0093 
.0107 
.01&4 
.  0232 
.  0278 
.0340 
.0445 
.07G0 
.103 
.120 
.157 
.100 
.220 
.  233 
.291 
.335 
.40 
.43 
.50 
.58 
.01 
.72 
.82 
.00 

1.07 

1.12 

1,21 

1.31 

1.49 

1.5U 

1.70 

1.80 

1.02 

2.02 


Indi. 

0. 

0. 

.0001 
.0001 
.0004 


Initial  load. 


Elaatic  limit. 


Tensile  strength. 


Elongation  after  fracture,  2'M3=21.3  per  cent. 

Elongation  of  inch  sections,  ".15,  ".15,  ".18,  ".20,  ".24,  ".40»,  ".23, 
".20,  ".19,  ".19. 

Diameter  at  fracture,  ".96;  area,  .724  square  inch. 

Contraction,  27.6  per  cent. 

Appearance  of  fracture  fibrous;  small  granular  spot  near  center  of 
fractured  surface. 
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TESTS   OF   IRON  AND   STEEL. 
No.  1527. 


Tension  Test 
Marks,  ^j  J» 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Ganged  length,  10". 


Applied  loads. 


Total. 

Per  Bqanro 
inch. 

Poundt. 

P<mnd$. 

1,000 

1,000 

5,000 

5,000 

10,000 

10,000 

15,000 

15,000 

20,000 

20.000 

20,600 

20. 500 

21,000 

21,000 

21.500 

21,500 

22,000 

22,000 

22,500 

22.  500 

23,  000 

23, 000 

23,500 

23,  600 

24.000 

24,000 

24,500 

24.500 

23,000 

25, 000 

28,000 

20.  000 

27,000 

27.010 

2g,0J0 

28.  000 

2J',  000 

29.  000 

:jo,ooo 

80,000 

n  1,000 

31,000 

32. 000 

32,000 

33, 000 

33.000 

34,000 

34,000 

35,000 

35,000 

80,000 

30,000 

87,000 

87.000 

38,000 

38.000 

30.000 

30. 000 

40,000 

40,000 

41.000 

41,000 

42,000 

42,000 

43.000 

43,000 

43,500 

43,500 

44,000 

44,000 

44,500 

44,5tO 

45, 000 

4.-»,  000 

45, 200 

45, 200 

A\  220 

4:.,  220 

37.100 

37, 100 

In  gaaf;ed  length. 


Elongation.  I       Set 


/neft«f. 

0. 

.0012 
.00  JO 
.0047 
.0006 
.0068 
.0071 
.0073 
.0070 
.  (-079 
.0082 
.0066 
.  0092 
.Olio 
.0222 
.04C8 
.0740 
.0908 
.120 
.151 
.183 
.217 
.263 
.280 
.327 
.37 
.43 
.50 
.67 
.68 
.75 
.87 

1.04 

1.12 

1.25 

1.39 

1.58 

1.70 

1.95 


Inch. 


Kemarks. 


Initial  load. 


.0002 


.143 


Elaatlo  limit. 


Tensile  strength. 

Load  at  time  of  fraetare. 


Elongation  after  fracture,  2^.63=26.3  per  cent. 
Elongation  of  inch  sections,  'M6,  'M6,'M5,  ".14,  'MO,  ''.26, ' 
".32,  ".24. 
Diameter  at  fracture,  ".79 ;  area,  .400  square  inch. 
Contraction,  51  per  cent. 
Appearance  of  fracture  fine  fibrous. 


.33,  ".68» 
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No.  1528. 

Marks,  ^b"' 

Diameter,  l'M29. 

SectioDal  area,  1.00  sqaare  inch. 

Qauged'length,  lO''. 


Applied  loads. 

In  jpiaged  lensth. 

Total. 

Per  sqaare 
inch. 

Elongation. 

1                                 Komarks. 
Set. 

Poundt. 
1.000 
6,000 
10,000 
15,000 
20,000 
20,500 
21,000 
21,500 
22,000 
22,600 
23.000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 

Pounds. 
1.000 
5,000 
10.000 
15,000 
20,000 
20.500 
21,000 
21.500 
22,000 
22.500 
23.000 
23,500 
24.000 
24.500 
25.000 
25, 500 
26.  000 

Inches. 
0. 

.0014 
.0030 
.0048 
.0006 
.0068 
.0070 
.0071 
.0073 
.0075 
.0078 
.0070 

Inch. 

.    0. 
0. 

.0001 
.0001 
.0002 

Initial  load. 

1 

Elastic  limit. 

• 

.0082 

.0080 

.0080 

.0094 

.0IG8 

.0239 

.0315 

.0375 

.0541 

.092 

.115 

.143 

.173 

.201 



.0009 


20,500    '        26;  500 
27, 000            27.  oro 

27, 500    '        27, 500 

28, 000     '        28. 000 

20,000 

20,000 
30,000 
31;  000 
32, 000 
XX.  000 

30,000 
81,000 
32,000 
33,000 



34,000    1        31.000 

.237 

.269 

.324 

.367 

.420 

.40 

.55 

35,000 
30, 000 
37, 000 
38,000 
30,000 
40,000 
41,  000 
42,000 
43.000 
44,000 
41.  GOO 
45,000 
45,500 
46,000 

35, 000 
36, 000 
37,000 
88.000 
39,000 
40. 000 
41.000 
42,  000 
43,000 
4*,  000 
44,500 
45,000 
45,500 
40. 00(1 

.61 

.72 

.82 

.96 

l.Ol 

1.10 

1.22 

1.35 

1.52 

.      1.88 

40,500    1        46;  500 
46.080    1        46.980 
39,500    1        30  500 

Tensile  strength. 

1 

Elongation  after  fracture,  2".28=22.8  per  cent. 
Elongation  of  inch  sections,  ".VS.  'M5,  'M5,  ".17,  '^24,  ''.67*,  ''.32, 
".21, 'MO, 'M6. 
Diameter  at  fracture,  ".83;  area,  .541  sqaare  incb. 
Contraction,  45.9  per  cent. 
Appearance  of  fracture  fine,  fibrous. 
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No.  1629. 
Marks,  ^  »' 
Diameter,  1^M29. 
Sectional  area,  1.00  sqaare  inch. 
Gauged  length,  lO'*'. 


AppU«d  loads. 

In  ganged  lenstli. 

Total. 

Per  raaaro 

Elongation. 

Set. 

Kemorka. 

1 

'  Poundt, 
1.000 
5,000 
10,000 
15.000 
20,000 
20,500 
21,000 
21,500 
22. 000 

22,  501) 

23,  000 
23,500 
24,000 
24,500 
25, 000 
25, 500 
26,000 
20.  500 
27, 000 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20.000 
2^>,  5o0 
21.000 
21,500 
22.  000 

22.  500 
2.-4,  000 
23, 500 
2»,000 
24.  f)00 
25,000 

23.  500 
20.  000 
20.  iiOO 
y7.  0<M) 

Jnehei. 

0. 

.0013 
.0030 
.0048 
.0004 
.0007 
.  00G8 
.0070 
.  0072 
.0074 
.0070 
.0079 
.  0081 
.00.S4 
.  0087 
.0090 
.  0JG9 
.0302 
.  (1022 
.  (j780 
.0971 
.  1070 
.1157 
.144 
.178 
.208 
.  240 
.274 
.322 
.:i70 
.42 
.48 
.54 
.02 
.10 
.82 
.07 

1.13 

1.37 

1.57 

1.90 

Inch. 
0. 
0. 
0. 
0. 
.0001 

Initial  loatl. 

t 

1 

1 

.0007 

Elastic  limit 

27,  500             27'.  rtOi) 

• 

j    28,000            28,000 

1     28,500     <         2t<.  5t0 

1    29,000    1        29,000 



30,000     1        30.000 

31.000     '       31.000 

;i2,  000     ,         32. 000 
33,  000            33, 000 
:i4, 000             34, 000 



8.*,  000             35,  000 

36. 000    1        3C,  (.00 

87,000    1        87,000 
38,000    ,        :J8,000 
39,000    1        39.000 
40. 000             40, 000 
41,000             41,000 

1 

1 



42,  (00            42,  000 

4:(,  000             43. 000 

Tenail  atrength. 

Teat  dlacontinnod.     Bar  not  fhicUired. 

44. 000 

4«,000 
45,  000 
45,  hOO 
45. 750 
40.000 

■    45.000 

45,500 

45,750 

40,000 

Total  elongation,  2".23  =  22.3  per  cent. 

Elongation  of  inch  sections,  'M9,  ''.19,  ".21,  ".24,  ".51*,  ".30,  'MG, 
".16,  ".15,  ".12.  J         -         T 

Diameter  at  contracted  section,  ".85;  area,  .567  sqnare  inch. 
Contraction,  43.3  per  cent. 
This  bar  is  to  be  fractared  after  a  period  of  rest. 
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No.  1630. 

Marks,  ^f 

Diameter,  l'M29. 

Sectioual  area,  1.00  square  inch. 

Gauged  length,  10". 


Applied  loads. 


Pound$. 

J,  000 
5,000 
10,000 
15.U00 
17.000 
18,000 
19,000 
ltf.500 
20,000 
20,500 
21.  000 
21,  500 
22, 000 
•  23.  000 

24.  UOO 

25,  000 
20, 000 
27,000 
28,  OUO 
29. 000 
30,000 
31, 000 
32,000 
33,000 
34,000 
35,000 
30.000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43, 000 
44,000 
44.500 
45,000 
45,500 
45,  700 
39, 800 


Per  snunro 
iucli. 


Poundt. 

1,000 
5,000 
10, 000 
15. 000 
17, 000 
18,000 
10,000 
10. 500 
20,  000 
20,  .500 
21. 000 
21.500 
22.  OUO 
23  OUO 
24,000 
25, 000 
20, 000 
27,000 
'JH,  000 
20,  000 
30.000 
31,000 
32.  UOO 
33,000 
34.000 
35.000 
36,000 
37,000 

:<8. 000 

39,000 
40,000 
41, 000 
42,000 
43,000 
44,000 
44,500 
45,000 
45,500 
45,700 


In  ganged  length. 


Elongation.        Set. 


Bemarka. 


Inehet. 

0. 
.0013 
.0030 
.0048 
.0037 

Jneh. 
0. 
u. 
0. 
.0001 

'  Initial  load. 
:  Elftstio  limit 

Tensile  sinnf^h. 
Load  at  time  of  fracture. 

.0001 

.0006 

.0070 

.  0124 
.0180 

.0068 

,  0221 

.0200 

.0327 

.  0522 

.07U8 

.0950 
.1161 

.0860 

.1370 

k 

.1650 

.180 

.220 

.253 

.287 

.32^ 

.372 

.41 

.46 

.51 

.58 

.63 

.71 

.80 

.91 

1.05 

1.21 

1.34 

1.50 

1.7> 

2.08 

Elongatiou  after  fracture,  2'^67  =  26.7  per  cent. 
Elongation  of  inch  sections,  'M6,  'M8,  ''.23,  ''.36,  ",55», 
".23,  ".22,  ".20.  7  7         7         J         » 

Diameter  at  fracture,  ^\So ;  area,  .567  square  inch. 
Contraction,  43.3  per  cent. 
Appearance  of  fracture  fibrous,  seamy. 


.28,  ".2(), 
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TESTS   OF   IRON   AND   STEEL 


Marks,  M^B' 

Diameter,  l'M29. 

SectioDal  area,  1.00  square  incb. 

Gauged  leugth,  10". 


No.  1631. 


Applied  loaiU. 

In  ganged  length. 

' 

Total. 

Poundt, 
1,000 
5.000 
10,000 
15, 000 
18,000 
18,500 
19,000 
19,500 
20,000 
20,600 
21.000 
21,500 
22,000 
22,600 
23, 000 
A  900 
24, 000 
2&0<)0 

Hooo 

27,000 
28,000 
29,  000 
30,000 
81,000 

Per  sqoare 
iuoli. 

Poundt. 
1,000 
5,000 
10,000 
15,000 
18,000 
18,500 
10,000 
10,500 
20,  000 
20,500 
21,000 
21.500 
22,000 
22. 600 
23,000 
23, 500 
24,000 
23,000 
26,000 
27,000 
28,000 
20,000 
80,  000 
31.000 

Elongation. 

Inehet. 
0. 

.0018 
.0020 
.0047 
.(K)58 
.0063 
.0067 
.0071 

Set. 

Ilemarka. 

Inch. 

0. 

0. 

—.0001 
—.0001 

Initialload. 

• 

Elaativ  limit. 

.0087 
.0107 

.0020 


.  0120 

.0137 

.0172 

.0200 

.0241 

.0300 

.0401 

.0570 

.0841 

.1050 

.130 

.156 

.184 

.214 

.247 

.282 

.817 

.350 

.41 

.47 

.51 

.58 

.65 

.72 

.82 

.04 

1.07 

1.25 

1.40 

1.54 

1.82 

2.03 

.0487 

32, 000            82, 000 
3:1, 000            33, 000 
84,  000            34,  000 

85, 000    ,        35. 000 

i   30,000         :mi,ooo 

1    37.000    '        37,000 

,    38,000    ',        38.000 

!    39.000    1        30,000 

'    40,000             40.000 

1    41,000 

41,000 
42, 000 
43,000 
44,000 
45,000 
45.  500 
46.000 

42,000 

;    48.000 

44, 000 

>    45,000 

45,500 

1    40, 000 

;    46. 500            40, 500 

1    46.500     ;        40.500 

Tensile  stren^rth. 

Ijoad  at  timo  of  fnictnru 

'     30,000 

1 



Elongation  after  fracture,  2".31  =  23.1  per  cent. 
Elongation  of  inch  section,  ".54,  ".21,  ".22,  ".22,  ".20,  ".21,  ".10,  ".IS. 
".16,  ".18. 
Diameter  at  fracture,  ".88;  area,  .608  Square  inch. 
Contraction,  39.2  per  cent. 
Appearance  of  fracture  fibrous,  lYith  traces  of  granular  metal ;  seamy 


TESTS  OP  IRON  AND  STEEL. 
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No.  1532. 
Marks,  MB' 
Diameter,*'l'M29. 
Sectional  area,  1.00  square  inch. 
Gauged  length,  10^^ 


Applied  loads. 

In  ganged  length. 

Remarka. 

Total. 

PerBqaaie 
inch. 

Elongatiai. 

Set 

Poundt, 
1.000 
5.000 
10,000 
15,000 
18,000 
18,500 
19,000 
10,500 
20,000 
20,500 
21,000 
21,600 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
85,000 
80,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
44.500 
45,000 
45,500 
45,810 
38,0C0 
1 

Poundt. 
1,000 
5,000 
10,000 
15,000 
18,000 
18,500 
19.000 
10,500 
20, 000 
20,500 
21,000 
21,500 
22,000 
23,000 
24.000 
25,000 
20,000 
27,000 
28,000 
20,000 
30,000 
81,000 
82.000 
33,000 
84,000 
85,000 
36,000 
37,000 
38.000 
89  000 

Inehu. 
0. 

.0013 
.0030 
.0048 
.0060 
.0064 
.0071 
.0087 
.0185 
.0158 
.0183 
.0210 
.0267 
.0382 
.0625 
.0830 
.104 
.120 
.156 
.181 
.210 
.242 
.276 
.312 
.352 
.41 
.45 
.51 
.57 

Inch. 

0. 

0. 

.0001 
.0002 

Initial  load. 
Elastic  limik 

.0068 

■".'0752""* 

• 

1 

40*  000                71 

41,000 
42,000 
48,000 
44,0C0 
44.500 
45,000 
.      45.500 
45.810 
38,000 

.80 
.01 
1.03 
1.20 
1.31 
1.49 
1.72 
2.14 

Tensile  stren(rth. 

Load  at  time  of  fracture. 

Elongation  after  fracture,  2'^52  =  25.2  per  cent. 
Elongation  of  inch  sections,  'M6, 'M8,  ".19,  '^23,  ".25,  ".24,  ".48», 
'^38,  ".24,  ".17. 
Diameter  at  fracture,  ".85 ;  area,  .667  square  inch. 
Contraction,  43.3  per  cent. 
Appearanpe  of  frwtnre  flbrpus. 
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TESTS    OF    IRON   AND    STEEL. 


TENSILE  TESTS  OF  SPECIMENS  TAKEN  FROM  AXL,E  M  Bt 

No.   1533. 
Marks,  ^^ 
Diameter,  l'M29. 
Sectional  area,  1.00  square  incli. 
Gauged  length,  10". 


Applied  loads. 


In  gauged  length. 


Total. 

Per  square 
inck 

Pound*. 

Poundi. 

1,000 

1,00(» 

6,000 

5.000 

10.000 

30,000 

15, 000 

15,000 

^20, 000 

20, 000 

♦20, 500 

20,600 

21,000 

21,000 

21,  500 

21.500 

22,000 

22,000 

22, 500 

22,  500 

23,000 

23,000 

23, 5(» 

23,500 

2t,000 

24, 000 

24,500 

24, 500 

25,000 

25,000 

26.000 

26,000 

27,000 

27, 000 

28,000 

28,  (lOO 

2»,lK)0 

20,000 

30,000 

30,000 

81,000 

31, 000 

32. 000 

32,  000 

33.000 

33,000 

34,000 

34, 000 

35,000 

35,000 

36, 000 

30.000 

37,000 

37, 000 

3K,000 

38.000 

39,000 

30,000 

40, 000 

40,000 

41,000 

41.000 

42,000 

42,000 

43, 000 

43, 000 

44,000 

44, 000 

45, 000 

4.»,  000 

46.  UOO 

40. 000 

46,500 

46.5U0 

47, 000 

47.  Ol'O 

47.500 

47  500 

48, 000 

48,000 

48, 160 

48, 100 

30.000 

llemarks. 


Elongation.        Set. 


Inchet. 

0. 

.0013 
.0030 
.0048 
.0067 
.0071 
.0076 
.0078 
.00M3 
.0001 
.0008 
.0122 
.0164 
.0187 
.0234 
.0448 

.oaid 

.0850 

.1138 

.1425 

.172 

.201 

.235 

.270 

.305 

.350 

.40 

.45 

.51 

.50 

.63 

.71 

.80 

.00 

1.02 

l.)9 

1.31 

1.45 

1.  (2 

1.02 

2.12 


Inch. 
0. 
0. 
0. 
0. 
.0004 


Initial  load. 


Elastic  limit. 


.0156 


'  Tonsllo  ntrentrtli. 

1  Load  at  time  of  fracture. 


Elongation  after  fracture,  2'^55  =  25.5  per  cent. 
Elongation  of  inch  section,  ".18,  ".20,  ".20,  ".27, 


'AV 


'.,33, 


•'.22,  ":'"> 


Diameter  at  fracture,  ".88;  area,  .608  square  inch. 

Contraction,  39.2  per  cent. 

Appearance  of  fracture  fibrous;  small  spot  of  granular  uietal. 


TESTS  OF  IRON  AND  8TEEL. 

No.  1534. 

Marks,  ^.  & 

Diameter,  rM29. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  10". 
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AppUed  loads. 

In  ganged  longth. 

Remarks. 

TotaL 

Per  ftqaare 
inch. 

Elongation. 

Set 

Pctundt, 
1,000 
5,000 
10.000 
15,000 
20,000 
21,000 
21,500 
22.000 
22.500 
23.000 
23.500 
24.000 
24,500 
25,000 
26,000 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20, 000 
21,000 
21,500 
22,000 
22.600 
23, 000 
23,500 
24,000 
24,500 
25,000 
26, 000 
27,000 
28,000 
29,000 
80,000 
31,000 
82,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
45,500 
46.000 
46,500 
47,000 
47,260 



Ineha. 

0. 

.0013 
.0030 
.0048 
.0068 
.0073 
.0082 
.0095 
.0137 
,0171 
.0205 
.0228 
.0280 
.0424 
.0570 
.0810 
.107 
.140 
.104 
.193 
.222 
.255 
.294 
.330 
.39 
.42 
.48 
.53 
.60 
.67 
.75 
.85 
.97 

l.ll 

1.20 

1.33 

1..51 

1.76 

2.12 

0- 

0. 

0. 

.0001 
.0004 

Initial  load. 
Elasticlimlt. 

Tensile  strength. 
Loadattimeofftaotnre. 

.0849 

27,000 

28,000 

29,000 

30, 000 
31,000 
82.000 
33,000 
34,000 
35.000 
36, 000 

1    37,000 

'    38,000 

39,000 
40, 000 
41,000 
42,000 
43,000 
44,000 
45,000 
45,500 

1'   40,000 

46.500 
47. 000 
47,260 
32, 000 

.... 

Elongation  after  fracture,  2''.32  =  23.2  per  cent 
Elongation  of  inch  sections,  ".18,  'M9,  '^43•,  ''.23,  ''.21,  ".23.  ".21 
".21,".22,  ".21.  y         y  J         y         J 

Diameter  at  fracture,  ".98  j  area,  .754  square  inch. , 
Gontraction,  24.6  per  cent. 
Appearance  of  fracture  fibrous,  seamy. 
S.  Ex.  36 65 
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TESTS  OP  lEON  AND   STEEL. 


Marks,  ^.  b. 

Diameter,  l'M29. 

SectioDal  area,  1.00  sqaare  iuch. 

Ganged  length,  10^^ 


No.  1535. 


AppUed  loads. 

In  gauged  length. 

Total. 

Per  square 

Elongation. 

Set 

Bemaiks. 

PoundM. 
1,000 
5,000 
10,000 
15.000 
20,000 
21,000 
21,600 
22,000 
22.500 
23,000 
23,600 
24,000 
24.500 
2o,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,  OCO 
32,000 
33,000 
34,000 
35,000 
30,000 
37,000 
38,010 
39,000 
40. 000 
41,000 
42,000 
43,000 
44,000 
44.500 
45,000 
45, 500 
46, 000 
46,600 
46,600 
41,000 

Poundi, 
],000 
5,000 
10,000 
15,000 
20,000 
21,000 
21,600 
22, 000 
22,500 
23, 000 
2:1, 500 
24.000 
24, 500 
25,  (»00 
26,000 
27,000 
28, 000 
20,000 
80,000 
31,  000 
32. 000 

3:j,ooo 

34,000 
35,000 
30,000 
37,000 
38,000 
30.000 
40,000 
41,000 

Inchei. 
0. 

.0015 
.0082 
.0050 
.0068 
.0073 
.0078 
.0081 
.0089 
.0165 
.0200 
.  0261 
.0312 
.  0379 
.0618 
.0840 
.118 
.140 
.108 
.195 
.225 
.258 
.297 
.3:J7 
.40 
.44 
.40 
.54 
.01 
.60 

Inch. 

0. 

.0002 
.0002 
.0003 
.0004 

Initial  load. 

1 

Kifl^t^o  limit. 

j 

.0297 

1 

t 

( 

42,000    1          .78 
.     43  (KM)     1          .87 

44,000 
44, 500 
43, 000 
45,600 
46,000 
46,500 
46,890 

1.00 
1.08 
1.18 
1.30 
1.42 
1.61 
2.04 

TensOe  strength.                                                     ' 
Load  at  time  of  fraotnro. 

EloDgatioD  after  fracture,  2".3S  =  23.8  per  cent. 
Elongation  of  inch  sections,  ''.21,  ''.23,  ".29,  ".48*,  ".26,  ".20,  ".20, 
".18,  ".U,  ".13. 
Diameter  at  fracture,  ".89;  area,  .622  square  inch. 
Contraction,  37.8  per  cent. 
Appearance  of  fracture  fibrous,  seamy. 


TESTS   OP   IBON   AND   STEEL 
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No.  1536. 
Marks,  ^^f* 
Diameter,  l'M29. 
Sectional  area,  1.00  square  ioch. 
Gauged  length,  lO''. 


AppUed  loads. 

In  ganged  length. 

Bemarks. 

TotoL 

PeraqnafD 
inch. 

Elongation. 

Set 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20.000 
21,000 
21,500 
22,000 
22,500 
23.000 
23.600 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,500 
28,000 
20,000 
30.000 
31.000 
32. 000 
33,000 

Poundi. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
21,500 
22,000 
22.500 
23.000 
23,500 
24.000 
24,500 
25,000 
25.500 
20.000 
26.  .W 
27,000 
27,600 
28,000 
29, 000 
30.000 
31,000 
32,000 
33.000 
3i.000 
Xi,  COO 
36,000 
37,000 
8K,  001) 
80, 000 
40. 000 
41,000 
42. 000 
43,000 
41.000 
45. 000 
45,500 
46,  (KW 
46,500 
47,000 
47.050 
39,500 

InehM. 
0. 

.0013 
.0030 
.0045 
.0062 
.0066 
.0008 
.0071 
.0078 
.0074 
.0076 
.0078 
.0082 
.0085 
.0089 
.0008 
.0114 
.0149 
.0.102 
.0402 
.0580 
.084 
.111 
.141 
.167 
.199 
.235 
.274 
.322 
.371 
.44 

:'A 

.66 

.76 

.88 
1.04 
1.17 
1.30 
1.48 
1.81 
2.10 

Inch, 

0. 

0. 

0. 
— .0<KB 
—.0002 

Initial  load. 
Elastic  limit. 

.0004 



j 

34  000 

35;  000 
36,000 
37,000 
3K.  000 
30.000 
40,000 
41,000 
42,  OCO 
43, 000 
44,000 
45.000 
45.500 
46,000 
46,500 

1 

1 

47,000 

47,050 

ToDfiilo  strength. 

30,500 

Elongation  after  fracture,  2''.59  =  25.9  per  cent. 

Elongation  of  inch  sections,  ''.41,  ''.55*.  ".23,  ".21,  ".21,  ".10,  ".20,  ".20, 

".19.  ''77777 

Diameter  at  fracture,  ."83  5  area,  .541  square  inch. 
Contraction,  45.9  per  cent. 
Appearance  of  fracture  fine,  fibrous. 
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TESTS   OF   IRON   AND   STEEL. 


No.  1537. 

Marks,  ^2 1?' 

Diameter,  l'M29. 

Sectional  area,  1.00  per  square  incb. 

Gauged  leiigtb,  10". 


Applied  loads. 


In  gauged  leo£;th. 


I 


Total.    lP*'^**l"*''®Elonjrttlioii;        Set. 


Ucmarks. 


Fmifidt. 

l.OCiU 

5, 000 
10, ouo 
10.  ouo 

2U.  UOO 
22. 000 

•j;i,  000 

2.1,  500 
24, 000 
21,500 
2.*».  000 
25,  5lJ0 
2fi,  ('00 
20,  TmiO 
27, 000 
2ri, 000 
2J.  000 
UO.UOO 
31.000 

:»2. 000 
33,  roo 
nt.ooo 

33,  000 
O'J,  000 
37. 000 
38. 000 
30, 000 
40,  000 
41.000 

42.  000 
43, 000 
44, 000 
44. 500 
45, 000 

43,  500 
46.000 
40, 280 
39,000 


Pound*. 
1,01.0 
5,000 
10.  000 
15.000 
20,  000 
2*2, 000 

2:j.  000 
2:;,  .'",00 

24, 000 
24,  .''00 
2.'»,  000 
2."».  500 
2(5.  000 
20,  500 
27,  000 
28, 000 
2!»,  000 

ao.ooo 

31.000 
32,  000 

:«,  000 

H4,000 
35. 000 
30, 000 
37,000 
38,000 
3ft.  000 
40,000 
41.000 
42,  000 
4:<,  000 
44, 000 
44.  500 
4\  000 
45,500 
40, 000 
40,  280 


Inehci. 

0. 

.0013 
.  0030 
.0048 
.OOGG 
.1075 
.0070 
.01'84 
.00^8 
.0102 
.0121 
.0108 
.  02:{2 
.  0330 
.0448 
.0015 
.0900 
.0115 
.0145 
.0174 
.0207 
.0240 
.0283 
.0327 
.30 
.44 
..% 
.50 
.05 
.  75 
.85 

l.Ol 

l.U 

1.23 

1.41 

1.05 

2.01 


Inches. 
.0 
.0 

.0 

.0 
.0001 


.0038 


luitiul  load. 


Elastic  limit. 


TeoRtle  Ktrenptli. 
Load  at  time  of  fracture. 


Elougation  after  fracture,  2".57  =  25.7  per  cent. 
Elongation  of  inch  sections,  ".27,  ".66*,  ".29,  ".23,  ".2J,  ".22,  ".18, 
".17,  ".16,  ".10. 
Diameter  at  fracture,  ".77 ;  area,  ".406  square  incb. 
Contraction,  53.4  per  cent. 
Appearance  of  fractal^  fine,  fibrous. 


TESTS  OIP  IftO»  AND  STBBt- 
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Marks,  ^2^ 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  10". 


No.  1538. 


Applied  loads. 


Total. 


Pounds. 
1,000 
5,000 
30,000 
15.000 
20,000 
22, 000 
22, 500 
23,000 
23,500 
24.0UO 
24, 500 
25, 000 
25,500 
26,000 
20,500 
27,000 
27,500 
28,000 
29, 000 
30,000 
81,000 
82,000 
83,000 
34,000 
85,000 
36, 000 
37, 000 
88.000 
80,000 
40,000 
41,000 
42,000 
43,000 
44, 000 
45,000 
45,500 
40,000 
46,500 
47.000 
•  47, 120 
44,000 


Per  sqnare 
inch. 


Poundt. 
1,000 
5,000 
10,  000 
15. 000 
20,000 
22,000 
22, 500 

'  23,000 
23, 500 
24,000 
24,500 
25, 000 
25,500 
20,000 
20,500 
27,000 
27, 500 
28,000 
29,000 
30, 000 
31, 000 
32, 000 
33, 000 
34,000 
35, 000 
36, 000 
37,000 
38.000 
30,000 
40, 000 
41,000 
42, 000 
43, 000 
44,  (KM) 
45,000 
45,500 
40, 000 
40,500 
47, 000 
47, 120 


In  gaoged  length. 
Elongation.        Set. 


Indies. 

0. 

.0011 
.  0028 
.0048 
.0006 
.0074 
.  0077 
.0070 
.0081 
.0083 
,  0067 
.0003 
.0008 
.0111 
.0132 
.0101 
.  0224 
.0331 
.0510 
.  0722 
.  0092 
.123 
.  1"5 
.185 
.  220 
.256 
.297 
.  .'{45 
.42 
.46 
.33 
.00 
.69 
.81 
.03 

1.  03 

1.15 

1.30 

1.52 

1.60 


Bemarks. 


Inoh. 

0. 
—.0001 
—.0001 
—.0001 

0. 


Initial  load. 


.0010 


Elaatio  limit. 


Tensile  strength. 
Test  discontinned. 


Bar  not  traotared. 


Total  elongation,  r'.07=li).7  per  cent. 

Elongation  of  inch  sections,  ''.44,*  ".25,  'M9,  'M8,  ".11,  'M6,  'M6, 
'M4,  ".15,  'M4. 
Diameter  at  contracted  section,  ''.93;  area,  .679  square  inch. 
Contraction,  32.1  per  cent. 
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No.  1539 


Marks,  3  a 

Diameter  rM29. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  eqnar© 
inch. 

Elongatiou.        Set. 

Bemarka. 

Poundn. 
I,0<i0 
5,  000 
10,000 

ir»,  000 

20, 000 
22,  (00 

22,  500 
23, (M»0 

23,  500 

24,  OUO 
24,500 
25, 000 
20. 000 
27,000 

Poundn. 
1, 000 
5,000 
10,000 
15,000 
20,000 
22,000 
22,500 

Jnehet. 
0. 

.0013 
.0030 
.0048 
.0066 
.0079 

.01  Oft 

Inch. 

0. 
0. 
0. 
0. 
0. 

Initial  loail. 
Elaatio  limit. 

23.000    !          .0130 
23,500               niRA 

24, 000 
24,500 
25,000 
26,000 
•27.000 
2M,000 

.0207 
.0281 
.0418 
.0612 
.0873 
ll«7 

0.334 

1     Z-*,  000 

20, 000 
30,000 
31,000 
32,000 
83,000 
34,000 
85,000 
36,  000 
37, 000 
38,000 
30.000 
40,000 
41,000 
42. 000 
43,000 
44, 000 
45,000 
46,000 
4(5, 500 
47, 000 
47,  .-»00 
47, 030 
42,500 

20, 000     1           .  140 

30, 000 
31,000 
32,000 
3::,  000 
34,000 
35, 000 
30,000 
37,000 
3d,  000 
39, 000 
40,000 
41.000 
42.000 
43,000 
44,000 
45,000 
46,000 
40,500 
47.000 
47.600 
47,060 

.102 
.184 
.220 
.246 
.294 
.331 
.38 
.41 
.45 
.53 
.58 
.64 
.72 
.81 
.92 
1.04 
1.27 
1.38 
1.55 
1.87 

2.18 

TenaUestrongtli. 

Lioad  at  time  of  ftactaTO. 

Elongation  after  fracture  2^.50  =  25.0  per  cent. 

Elongation  of  inch  sections,   ''.25,  ''.21,  ".26,  ".49*,  ".25,  ".21,  ''  .21, 
".26,  ".23,  ".13. 
Diameter  at  fracture,  ".90 ;  area,  .636  square  inch. 
Contraction,  36.4  per  cent. 
Appearance  of  fracture  fibrous,  95  per  cent;  granular,  5  per  cent. 
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No.  1540. 


Marks,  ^i^ 

Diameter,  rM29. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  gauged  lensth. 

Total 

Per  square 
Inch. 

Elongation. 

Sot 

Pound: 
1,000 
5,000 
10,000 
15,000 
20,  OCO 
21,000 
21,500 
22.  OCO 
22.500 
23,000 
23,500 
24,000 
2  (.500 
25,000 
20,000 
27.000 
28.000 
20, 100 
30,  000 
31,000 
82,  COO 
33,000 
34,000 
35,000 
36, 000 
37,000 
:iH,000 
30,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45.000 
45,500 
46,000 
40,500 
47,000 
47, 020 
42,800 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
>J5,000 
26,000 
27.000 
28,000 
29,000 
30,000 
31,000 
92,  WO 
33,000 
34,000 
35,000 
86,000 
37,000 
38,000. 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
45,500 
46,000 
.     46.500 
47,000 
47,020 

Ineke$, 
0. 

.0018 
.0030 
.0048 
.0006 
.0071 

.oon 

.0091 

.0114 

.0147 

.  0182 

.0242 

.0305 

.0381 

.0645 

.0880 

.118 

.145 

.176 

.205 

.234 

.270 

.308 

.36 

.41 

.45 

.51 

.58 

.04 

.72 

.80 

.00 

LOO 

1.247 

1.33 

1.48 

1.63 

1.97 

2.09 

Jneh. 
0. 
0. 
0. 
0. 
.0002 

Initial  load. 
Elaatio  limit 

Tensile  strength. 
Load  at  time  of  fraotore. 

.0803 

Elongation  after  fracture,  2^.40  =  24.0  per  cent. 
Elongation  of  inch  flections,  ".17,  ".16,  ".19,  ".33,  ".47,  ".22,  ".22,  ".24, 
".21,  ".19. 
Diameter  at  fracture,  ".88 ;  area,  .608  square  inch. 
Contraction,  39.2  per  cent. 
Appearance  of  fracture  fibrous^  seamy. 
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So.  1541. 
Marks,   ^3,^ 
Diameter,  l'M20. 
Sectional  area,  1.00  square  inch. 
Gauged  length,  10'^ 


AppUedloacU. 

-  In  gaaged  length. 

TotaL 

PerMnare 
inch. 

Elongation. 

Set- 

Remarks. 

Povndt. 
1,000 
5,000 
10,000 
15^000 
20,000 
21.000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24.500 
25,000 
26,000 
27,000 
28,000 
29,000 
80.000 
81.000 
32,000 
33,000 
34.000 
35,000 
86.000 
87,000 
88.000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
45,500 
46,000 
46,500 
47,000 
47,175 
41,200 

PoundM, 
1,000 
^000 
10,000 
15,000 
20,000 
21,000 
21,500 
22,000 
22,600 
23,000 
23,500 
24,000 
24,500 
25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
81,000 
32.000 
33,000 
34,000 
85,000 
30,000 
87,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
45,500 
46,000 
46.500 
47,000 
47,175 

Inche$. 

0. 

.0018 
.0030 
.0049 
.0066 
.0071 
.  .0077 
.0094 
.0139 
.0185 
.0240 
.0292 
.0352 
.0484 
.0780 
.0968 
.122 
.160 
.179 
.200 
.240 
.274 
.807 
.86 
'   .40 
.44 
.60 
.65 
.62 
.69 
.78 
.88 

1.00 

1.17 

1.27 

1.40 

1.55 

1.83 

3.24 

in^. 
0. 

0. 

.0001 
.0001 
.0001 

Initial  load. 
Elastic  limit. 

.0403 

, 

1 

Tensile  sken^h. 

Load  at  tiinie  of  fi*afitiii*A 

Elongation  after  fracture,  2''.81=28.1  per  cent. 
Elongation  of  inch  sections,  ".18,  'M9,  ".21,  ".35,  ".58,  ".27, 
".27,  ".26,  ".25. 
Diameter  at  fracture,  ".83 ;  area,  .541  square  inch. 
Gontraction,  45.9  per  cent. 
Appearance  of  fracture  fibrous,  with  traces  of  granular  metal. 
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Tensile  tests  of  specimens  taken  from  jxia  m.Bz. 

No.  1542. 

Marks,  ^f* 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  fiaaged  length. 

Semarks. 

Total. 

Per  80  aaro 
incb. 

Pounds. 
1, 000 
5.000 
10,  000 
15,000 
20,000 
22.  000 

Elongation. 

Inches. 

0. 

.0012 
0029 
.0047 
.UUG4 
.0079 
C       .0083 
\       .  0108 
.  0238 
.  0282 
.  onr.0 

Set 

Pounds. 
1,000 
5.000 
10, 000 
15, 000 
20,  000 
22,000 

Inch. 

0. 

0. 

0. 

0. 

0. 

Initial  load. 
Elaatio  limit 

22.500 

23.000 
23,  500 
24, 000 

z:2,  DUO 

23,000 
23,  500 
24  000 



25,  000     ■        25,  GOO 
20. 000     '        20,000 
27, 000             27, 000 
28.  000     ;        28, 000 
2!».  000    ;        29,  000 
30,  000             30,  000 
31,000             31,000 
32,  OOU             32, 000 
33, 000             33,  000 
3},  000     i        34,  000 
35.  000    !        3f>,  000 
30, 000             30, 000 
87.  000            37,  000 
38, 000     1         38.  000 

.0173 

.  2215 
.  2590 

.2935 
.3350 
.38 
.44 
.49 
..54 
.01 
.70 
.78 
.89 
.104 
1.11 

39.  OOO             30.  000 

40, 000     '        40,  000 

41,000             41,000 
42,000             42,000 
43, 000            43, 000 
44, 000            44,  000 
41,500    ■        41.500 
4^  000     '.        4.^  000 

1.  22 
1.38 
1.50 
1.93 

45. 5W 
40, 000 
46. 220 
40,200 

45,500 
40,000 
40,  220 
40.  200 

Tensile  strength. 
Load  at  time  of  fractore. 

Elongation  after  fracture,  2".22  =  22.2  per  cent. 
Elongation  of  inch  sections,  ''.22,  ".27,  ".58*,  ".27,  ".19,  ".16,  ".14, 
".13,  ".14,  ".13. 
Diameter  at  fracture,  ".88;  Area,  .608  square  inch. 
Contraction,  39.2  per  cent. 
Fractured  7.J"  from  outer  end  of  specimen.    Appearance  fibrous. 
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No.  1543. 

Marks,  MB. 

Diameter,  l."V29. 

Sectional  area,  l.OO  square  inch. 

Gauged  lengtb,  10''. 


Applied  loads. 

In  gauged  length. 

Total 

Per  sqnare 
inoli. 

Elongation. 

Set. 

Remarks. 

Poundt. 
1,000 
6.000 
10,000 
15,000 
20.000 
22,000 

22,500 

23,000 
23,500 
24,000 
24,500 
25,000 
26,000 
27,000 
28,000 
29, 000 
30, 000 
31,000 
32, 000 
33,000 
84,000 
35,000 
36,000 
87, 000 
38,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
44,600 
45,000 
45, 500 
46. 000 
46,100 
40,200 

Poundt. 
1,000 
5,000 
10,000 
16,000 
20,000 
22,000 

22,500 

23,000 
23,500 
24,000 
24.600 
25.000 
26,000 
27,000 
2».000 
29, 000 
30,000 
31.000 
32.000 
33,000 
31.000 
35,000 
36.000 
87, 000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
44.500 
45,000 
45,500 
46,000 
46,100 
40,200 

Inch. 

0. 

.0013 
.0030 
.6047 

■.^ 

<       .0083 
\       .0097 
.0184 
.0315 
.0398 
.0452 
.0553 
.0695 
.1008 
.  1220 
.1510 
.1765 
.  2122 
.2380 
.2030 
.3120 
.36 
.41 
.47 
.51 
.50 
.62 
.73 
.82 
.93 
.103 
.116 
.129 
.144 
.166 
.100 

Ineli. 
0. 
0. 
0. 
0. 
.0003 

Initial  load. 
ElaatioUmit 

Tennile  strength. 

Load  at  time  of  fracture.                                         i 

.0468 

Elongation  after  fracture,  2".28  =  22.8  per  cent. 
Elongation  of  inch  sections,  ".32,  ".64*,  ".25,  ".21,  ".16,  ".15,  ".15,  ".13, 
".13,  ".14. 
Diameter  at  fracture,  ".84 ;  area,  .564  square  inch. 
Contraction,  44.6. 
Fractured,  6".3  from  outer  end  of  specimen ;  appearance  fibrous. 
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No.  1544. 
Marks,  ^^^' 
Diameter,  'M29. 
Sectional  area,  1.00  square  inch. 
Gauged  length,  10''. 


AppUed  loads. 

In  gaujsed  length. 

1 

Total. 

Per  square 
Inch. 

Elongation 

Elongation 

Stit. 

Remark  R. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
21, 000 
21,500 
22,000 
22,500 
23,000 
23,  500 
24. 000 
25, 000 
20,000 
27,000 
28, 000 
20.000 
30.000 
81, 000 
32,000 
33,000 
34,000 
35,  000 
30,000 
37,000 
38, 000 
39.000 
40,000 
41,000 
42,000 
43,000 
44.000 
44,500 
45.000 
45,600 
46,000 
40,080 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
21, 500 
2-2,000 
22,500 
23.000 
23,500 
24,000 
2.5, 000 
26,000 
27.000 
28,000 
29.000 
30,  000 
31,000 
32.000 
33, 000 
34, 000 
35,  000 
36.000 
37,000 
3't,000 
89,000 
40,000 
41,000 
42, 000 
43,000 
44,000 
44,500 
4,'>,000 
45, 500 
46,000 
46,080 

Inches. 

0. 
.0013 
.  0029 
.0016 
.C0C5 
.  0072 
.0076 
.0087 
.  01 03 
.  0253 
.0370 
.  0495 
.0600 
.Oh70F 
.1120 
.1320 
.1000 
.1905 
.2160 
.  2570 
.  28i0 
.  3220 
.37 
.42 
.46 
.51 
.58 
.64 
.72 
.81 
.02 

1.06 

Inch. 
0. 
0. 
0. 

0. 
0. 

Initial  load. 

Elastic  limit. 

.0600 

Tensile  strength. 

1.17 

1.30 
1.43 
L60 
1.82 

Elongation  after  fracture,  2'M6  =21.6  per  cent. 

Elongation  of  inch  sections,  ".59*,  ".31,  ".23,  ".1 7,  ".17,  ".14,  ".15,  ".13, 
".14,  ".13. 

Diameter  at  fracture,  ".83 ;  area,  ".541  sqxiare  inch. 

Contraction,  45.9  per  cent. 

Fractured  5".4  from  outer  end  of  specimen.  Appearance  fibrous, 
seamy. 
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MBa 
2a 


Marks,  g^ 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Ganged  length,  10^' 


No.  1545. 


Applied  loodn. 


In  ganged  length. 


Tot.1.    ■'''a"'" 


Pmtndt. 

Pounds. 

1,001) 

1,000 

ri,000 

5, 000 

10,000 

10,000 

15,000 

15, 000 

20,  000 

20,000 

21. 000 

21.000 

21,500 

2i.r.oo 

22, 000 

22, 000 

•J2,  ftOO 

22. 500 

23,  000 

23. 000 

23,500 

23, 500 

24,000 

24. 000 

24,500 

24. 500 

25,000 

25, 0(»0 

25, 500 

25,300 

26,000 

26.000 

28,500 

26,600 

27,000 

27.  000 

27,500 

27,  500 

28.000 

28,000 

28.  500 

28,  500 

20, 000 

20,  000 

29,500 

20,  500 

80.000 

30.  <  00 

31,000 

31.000 

32.  000 

32.  000 

33,000 

3.J,  000 

84,000 

34.000 

35,000 

35.000 

30.000 

30,000 

37, 000 

37, 000 

aH,000 

38. 000 

39,000 

39,000 

40.000 

40,000 

41,000 

41,000 

42, 000 

42,000 

43,000 

43, 000 

44,000 

44,000 

45,000 

45, 000 

46, 000 

40.000 

47.000 

47,000 

48,000 

48,000 

48,500 

48,500 

4^,800 

48,890 

40,500 

40,500 

Remarks. 


Elongation.        Sot. 


I 


Inches. 

0. 

.0012 
.0028 
.0047 
.0060 
.0071 
.0073 
.0076 
.0078 
.0081 
.0087 
.OCOO 
.  00U3 
.0097 
.0104 
.0114 
.  0133 
.0172 
.  O'JOO 
.0223 
.0271 
.0318 
.0379 
.0475 
.0712 
.0898 
.1120 
.  1430 
.  1725 
.2040 
.2400 
.29 
.33 
.38 
.42 
.50 
.57 
.65 
.85 
.89 

1.07 

1.32 

1. 53 

1.97 


Initial  load. 


.  0010    I  Elaatio  limit. 


Tonnile  Btrengtb. 

Load  at  time  of  fracture. 


Elongation  after  fracture,  2".52  =  25.2  per  cent. 
Elongation  of  inch  sections,  ".18,  ''.25,  ".03,*  ".28,  ".2,3,  ".22,  "10,  ",1S, 
".19,  ".17. 
Diameter  at  fracture,  ".82;  area,  .528  square  inch. 
Contraction,  47.2  per  cent. 
Appearance  of  fracture  fibrous. 
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Marks,  ^^^a 

Diameter/*'1.129. 

Sectional  area,  1.00  square  inch. 

Ganged  length,  10'^ 


No.  154G. 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inob. 

Pound*. 

1,000 
5,000 
10, 000 
15,000 
20,000 
21,000 
21,600 
22,000 
22,500 
23,000 
23,  GOO 
24,000 
24.500 
1'5, 000 
2o,500 
26. 000 
20.  GOO 
27. 000 
27, 500 
?fl  OflO 

j                                                     Eemarka. 
Elongation.:       Set. 

.      1                    1 

Pound*. 

1,000 

5.000 

10,000 

15,000 

ao.ooo 

21,000 

Inch**. 

0. 
.0013 
.0030 
.0048 
.0066 
.0070 
.0072 
.0074 
.0075 
.0076 
.0078 
.00.S0 
.0082 
.0083 
.0086 
.0088 
.0090 
.0092 
.0093 
.0095 
.  00)8 
.  0102 
.0106 
.  0200 
.0390 
.0875 
.1168 
.1500 
.1725 
.2050 
.2560 
.28 
.34 
.40 

Inch. 
0. 

0. 
0. 
0. 
.0001 

Initial  load. 

21, 500 

22,000 

22,500 

23, 000 

23.500 

24, 000 

24,500 

25. 000 
25, 500 

.0002 

26,000 

26,500 

27,000 

Elaatio  limit. 

27,500 

28,  000 

28,500    1        2»]r^0 

20.000    i        29.000 

29.500    ;        29,500 
30, 000     1        .30, 000 

31,000     '        31.000 

32. 000    '        3'i,  OUO 

83.000    {        33,000 

34,000            34.000 

35. 000            05. 000 

36,000 

36.000 

37, 000 

37. 000 
38,  WiO 
39.000 

38,000 

89, 000 

40,  OOO    1        40i  000 

41,000             41,000 

.82 

.98 

1.19 

1.57 

l.CO 

4'i,  000             42, 000 

43,  OOO            43. 000 

44.  UOO            44, 000 

4.^  000            45,  OCO 

46.  OOO             40,  000 

47,  OOO            47, 000 

48,000             4H,000 

48, 140            48, 140 

Tensile  strength. 

LiOftd  ftt  lime  of  fV&ctiirA 

42, 200            42,  200 



...... ...... 

Elongation  after  fracture.  2''.27  =  22.7  per  cent. 
Elongation  of  inch  sections,  ".17,  ".30,  ".65*,  ".21,  ".20, 
.16,  ".17,  ".14. 

Diameter  at  fracture,  ".84;  area,  .554  square  inch. 
Contraction,  44.6  per  cent. 
Appearance  of  fracture  fibrous. 


M9,  ".18 
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1^0.  1547. 


Marks,  ^  J' 

Diameter,  l'M29. 

Sectioual  area,  1.00  square  iucli. 

Gauged  length,  10^'. 


Applied  loads. 


In  saugod  lougtli. 


Total. 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20, 000 
21,000 
21, 500 
22,000 
22,500 
23, 000 
?3,600 
24, 000 
24,600 
25,000 
25,500 
26,000 
20,  500 
27,000 
28,000 
20,000 
30,000 
31,000 
32.000 
33,000 
34,000 
35, 000 
36,000 
37.000 
88, 000 
39,000 
40, 000 
41,000 
42,000 
43,  OUO 
44,000 
45,000 
46,000 
46.500 
47, 000 
47.5U0 
47, 750 
40, 800 


For  Aoiiaro 
iucli. 


Poundt. 
1,000 
5,000 
10, 000 
15,000 
20,000 
21,000 
21,  500 
22,000 
22,500 
23, 000 
23,  500 
24,000 
24,500 
25,000 
25,500 
26.000 
26, 500 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,  000 
30,000 
37,000 
38,000 
39, 000 
40, 000 
41,000 
4*2,000 
43,000 
44.000 
45, 000 
46,000 
46,500 
47, 000 
47,  r.oo 
47, 750 
40,800 


mongatioD. 


Inches,  . 

0. 

.0013 
.0030 
0048 
.0066 
.0071 
.0074 
.  0077 
.0079 
.0082 
.0086 
.0087 
.0004 
.0117 
.0130 
.0178 
.0212 
.0250 
.0330 
.0470 
.0670 
.  0925 
.1170 
.1460 
.1730 
.2HK) 
.2400 
.2780 
.3275 
.40 
.45 
.51 
..•58 
.67 
.78 
.02 


21 


Sot 


Inch. 

0. 
0. 
0. 
0. 
.0001 


.0034 


Bemarka. 


Initial  load. 


EUwUclimiU 


Tenalle  strength. 

Load  at  time  of  fhkotare. 


Elongation  after  fracture,  2".44  =  24.4  per  cent. 
Elongation  of  inch  sections,  'V21,  ".23, ''.50 •, ''.38, ''.22, ''.20,  ".10, 
".1«,  ".15,  ".12. 
Diameter  at  fracture,  ".83 ;  area,  .541  square  inch. 
Contraction,  .945  per  cent. 
Appearance  of  iVactnre  fibrous. 
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1^0.  1548. 
Marks,  ^b. 

Diameter,  l'M20. 

Sectional  area,  1.00  square  inch. 


Applied  loads. 


Id  gau£^sd  length. 


I. 


Total     I  ^^^  »qw»ro 
^®"**'    '       inch. 


Pounds. 
1,000 
.\000 
10.0(H) 
l.\i-00 
20, 000 
21,000 
'Jl.fiOU 
22,  OoO 

22,  :iO0 
2-t.OOO 

23.  .''OJ 
24. 0(10 
25,000 
*JU.  000 
27.  OUU 
28,000 
2ft.  000 
riO.  <  00 

:u,coo 

32,000 
d'A,  000 
34.000 
»5.000 
30,000 
37.  (H)0 
US,  000 
30. 000 
40.  OUO 
41.000 
42,  OiJO 
4:(.  000 
44, 000 
4'.  000 
40,000 
46  TiOO 
47,000 
47,3G0 


PoundH. 
I.  000 
5.000 
10,000 
].\  000 
2U.  0  '0 
21.000 
21,  .«i00 
2.',  000 
22, 500 
21.  000 

2:{,  .«i00 

21,000 
25,  000 
2««.  (KX) 

27.  OiK) 

28.  000 

29.  000 
30,000 
31.000 
32,  l>00 
33.0t0 
31.  COO 

:^.^  000 

30,000 
37.000 
3K.0OO 
39.000 
40.000 
41,000 
42,000 

43,  000 

44,  0«H1 

45,  OdO 
40,000 
40.  .'iOO 
47.0IJO 
47,300 


lieinarkfl. 


EloDgatlou.        Set. 


I 


Indu 

0. 

.0013 
.0030 
.0047 
.0004 
.0067 
.  000!) 
.0070 
.0082 
.0112 
.0148 
.  0237 
.  0'r2S 
.0750 
.0965 
.1145 
.1390 
.  1G80 
.1920 
.  22^0 
.2550 
.  2920 
.3300 
.38 
.43 
.48 
.53 
.00 
.67 
.  75 
.H 
.95 
.110 
.132 
.147 
.170 
.201 


Inch. 
0. 
0. 
0. 
0. 
.0001 


Initial  lord. 


ElaaUo  limit. 


■1 


Tensile  strongth. 


//  on 
•-•'1 


Elongation  after  fracture,  2''.37  =  23.7  per  cent. 

Elongation  ^of  iucli  sections,  'M7,  'M8,  'MS,  ''.20,  ".22,  ".51* 

Diameter  at  fracture,  ".8S;  area,  .608  square  inch. 
Contraction,  39.2  per  cent. 

Fractured,  9".70  from  outer  end  of  specimen.    Appearance  fibrous,  90 
per  cent. ;  granular,  10  per  cent. 
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No.  1549. 
Marks,  ^^^ 
Diameter,  l'M29. 
Sectional  area,  1.00  sqaare  inch. 
Gauged  length,  10". 


i\ppliedIoadii. 


In  f^aasecl  length. 


Total.    |^®'iS"''h^*°°Sation.!       Set. 


B«marks. 


I 


Found*. 
1,000 
5,000 
10,000 
]&,00C 
20.000 
20,  ,^00 
21,000 
21,500 
22,000 

22,  r»oo 
h]  ouo 

23, 500 
24,000 
25,000 
26,000 
27,000 
28, 000 
20. 000 
30,000 
31,000 
82,  000 
n'\,  000 
84.000 
3.-..  000 
30, 000 
87.000 
88,000 
39,000 
40,000 
41,000 
42,  000 
43, 000 
44,000 
45, 000 
45,600 
46,000 
4G,  300 
41,100 


PoundM. 

1,000 

5, 000 

10, 000 

ir>,ooo 

20,000 
£0,  ftOO 
21, 000 

21,  500 
22, 000 

22,  500 
23.000 

23,  r.00 
14,  000 
25.  UOO 
20. 000 
27,000 
28. 000 
20, 000 
30,000 
31.000 
32,100 
33. 000 
34.  oOO 
35,000 
36.000 
37,000 
38,000 
3D,  000 
40, 000 
41, 000 
42.000 
43,000 
4t,000 
45,000 
45.500 
46.000 
40,300 
41,100 


Incheii. 

0.         • 
.rO!4 

,  oo:ji 

.0049 
.0000 
.  «l»70 
0073 
.  <;077 
.0082 
.  0003 
.0128 
.  0200 
.  0;jOO 
.0570 
.  0725 
.0975 
.  1230 
.  l.WO 
.1800 
.21C0 
.  24;!5 
.2770 
.3160 
.37 
.42 
.46 
.52 
.57 
.64 
.72 
.82 
.92    . 

1.08 

1.28 

1.44 

l.«fi 

1.98 


Inch. 

0. 
.0001 
.  00)2 
.0102 
.0003 


Initial  load. 


Elastio  limit. 


I 


Tonsilo  HlrcDgth. 
Load  at  time  of  rupture. 


Elongation  after  fracture,  2".35  =  23.5  per  cent. 
Elongation  of  inch  sections,  'M5,  ".16,  ".17,  ".15,  ".17,  ".21,  ".53*, 
".33,  ".24,  ".24. 
Diameter  at  fracture,  ".87 ;  area,  .594  square  inch. 
Contraction,  40.6. 
Fractured  8".5  from  outer  end  of  specimen.    Appearance  fibrous. 
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Marks,  ^8? 

Diameter,  rM29. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  lO''. 


No.  1650. 


Applied  iMda. 

In  ganged  length. 

•Bemarks. 

Total, 

Persqnue 
inok 

Elongation. 

Set. 

Pound: 
1,000 
5,000 
10,000 
15,000 
20,000 
20,500 
21,000 
21.500 
22,000 
22,500 
28,000 
23,500 
21,000 
24,500 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
88,000 
30,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
45,500 
45,620 

Poundt. 
1,000 
5,000> 
.10,000 
15.000 
20,000 
20,500 
21.000 
21,500 
22,000   . 
22,500 
23,000 
28.500 
24,000 
24,600 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
33,000 
84,000 
85,000 
36.000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
45,600 
45,620 

JnehM. 

0. 

.0013 
.0029 
.0047 
.0065 
.0068 
.0070 
.0078 
.0076 
.0093 
.0112 
.0150 
.0260 
.0360 
.0508 
.0780 
.1026 
.1300 
.1600 
.1875 
.2150 
.2485 
.2850 
.8300 
.38 
.43 
.48 
.53 
.61 
.69 
.77 
.89 

1.01 

1.19 

1.43 

1.69 

L90 

Jneh. 
0. 
0. 
0. 
0. 
.0001 

Initlalload. 

ElaBttcUmit 

\ 
% 

Tensile  strength. 

Elongation  after  fracture,  2''.03  =  20.3  per  cent. 

Elongation  of  inch  sections,  'M6,  ".17,  M6,  'M7,  ''.20,  ".25,  ".36*, 
".18,  ".19,  ".19. 

Diameter  at  fracture,  ".96 ;  area,  .724  square  inch. 

Contraction,  27.6  per  cent. 

Fractured  8''.9  from  outer  end  of  specimen.    Appearance  fibrous, 
spongy;  contains  cinder. 
S.  Ex.  36 66 
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GO 
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ass  saa  aas 
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II 
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S8 
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1 

I 


i 


S      ^      R 


ll 


1 


I 

5 

.1 
11 
!1 


a 


1 


I     I 


S    3 

^   I 


I 


€  I 


i  i 
II 


I 


I 


3 


1 

95  per  cent. 
Beamy, 
with  traces 

^ 

S    9    0 

q 

g    p    g 

s 

& 

h  e  £ 

II 
r 


si 


.9VV         o«tm         cae.fo         e««QO         oi-^<m 

l^s'Es'     s.^$     ^si^     g^^     i^s^ 


^ 


^ 


n  fi  4 


eoee         noon         fr-inn         lociao         oc-t*         oo 

^sjsi    ^sisJ     ^sj^     ^sis     ^^^     ^^ 


I'll 
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§§1  Pig  §11  §§§  ii§  iig 

^  Sr  *     ^  ^  !J     !f  tf  ij     Sf  5"  ^     s;   If  s;      s"  5"  5" 


§   §   §      §11      I  §    I      §   §    §      §   §    §      §    §    § 


8f  ^  ?f      tS  4  ^      S"  Sf  S" 


sf  ^    sf  «  a 


^88«      S8S      SS8      SSS      SSS      SSS 

JJJJ         J,4J         ^     ,A     ^         ^^.4         ,4^^         ^-l^ 


i§sa  ss§  §§§   SSS  SSS  sss 

,|^^^      ^^^      ^^^      ^^„'      ^^^      ^^^ 


11 

ai 

I 


4^ 


I 


aaa    aaa     asaa     aaa     sss     sss 


**^'^'V**'^V^'^^^        ^*'>^%^^S^\f*A^\       l^»»l^»^.I^V*i<S#%        , ^^^^wwwwi        ■  -  -f^.j^^.u^        r».roT,r>ru./xnj\ 

cQAn^Mo  «««A«©   mum^fqc   e^McS^fSo   dSeflS^^o   f5*<5^f5© 

a-s^'^s^-  a^sj^'s^  s««a"sj*  sj-^a-^s-^  a^'Sfs*'  s«a«a" 

ill  i  I  f  I  i  s  ill  I  s  g  777" 
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22.— LOCOMOTIVE  SIDE  AHD  MAIN  DEIVIHG  E0D8. 

TESTS  OF  WBOUQHT'IEON  BARS  AFTER  LONG  SERVICE, 

Side  rods  Nos.  488.  and  489  marked  55  B  and  L,  were  Id  ase  twelve 
years  on  a  passenger  locomotive,  the  weight  of  which  was  35  tons,  had  5^- 
feet  driving  wheels,  11"  by  22''  cylinder,  carried  130  pounds  per  square 
inch  steam  pressure,  and  ran  at  a  speed  from  30  to  40  miles  per  hour. 

The  first  fracture  of  rod  B55  occurred  at  the  end,  through  the  inside 
bolt-hole,  where  the  sectional  area  was  least.  This  fracture  was  inside 
the  section  held  in  the  jaws  of  the  testing-machine. 

Grasping  the  rod  by  the  stem,  the  second  fracture  took  place  near  the 
middle  of  its  length. 

The  fractures  were  fibrous,  except  that  part  which  followed  an  un- 
welded  seam. 

Bod  L  55  was  first  tested  by  compression,  and  after  a  permanent  de- 
flection of  1".57  was  received  it  was  tested  by  tension.  The  tensile 
fractures,  four  in  number,  all  showed  fibrous  metal. 

One  bar,  taken  from  the  middle  part  of  the  rod,  is  reserved  for  future 
test. 

Side-rod  test  Ko.  645,  marked  No.  1,  was  in  use  on  a  locomotive  which 
had  been  run  twenty-eight  years  and  eight  months  in  passenger  serv- 
ice and  one  year  in  general  train  service.    In  all  it  ran  910,030  miles. 

The  locomotive  weighed  27  tons ;  about  18  tons  were  on  the  driving 
wheels.  Diameter  of  driving  wheels,  5^  feet;  cylinder,  15"  by  22"; 
steam  pressure,  128  pounds  i)er  square  inch.  In  passenger  service  the 
speed  run  was  from  30  to  40  miles  per  hour. 

This  engine  commenced  running  in  April,  1855.  The  rod  was  evi- 
dently made  by  welding  heads  on  each  end  of  the  stem  ;  the  lines  of  the 
scarfs  were  distinctly  visible  about  15"  from  the  ends.  The  first  fract- 
ure occurred  at  one  of  these  welds,  and  at  this  point  the  metal  was 
granular,  an  appearance  frequently  observed  in  the  vicinity  of  welds. 

The  bar  was  broken  again,  the  fracture  occurring  27"  from  one  end, 
with  a  fibrous  appearance.  The  second  fracture  occurred  at  some  deep 
scratches  (".03  deep)  which  were  in  the  side  of  the  rod  before  the  test. 

Test  No.  1551,  marked  No.  2,  is  a  main  rod  which  had  been  run  thirty- 
seven  years  and  eight  months — thirty-two  years  and  eight  months  in 
freight  service,  the  last  five  years  in  passenger  service.  It  is  estimated 
to  have  been  run  860,000  miles.  The  engine  weighed  26  tons  ;  driving 
wheels,  5  feet  diameter;  steam  pressure,  128  pounds  per  square  inch. 
The  engine  commenced  running  in  March,  1847. 

The  rod  was  made  originally  circular  in  cross-section,  but  afterwards 
flattened  on  the  sides  to  lighten  its  weight. 

The  fractures  showed  imperfect  welds,  which  contained  cinder ;  oth- 
erwise the  metal  Wiis  fibrous. 

There  are  no  data  at  command  telling  what  the  original  qualities  of 
the  metal  of  these  bars  were ;  it  is  sufiQcient,  however,  to  find  toughness 
and  a  fibrous  appearance  to  the  iron  to  prove  that  brittleness  or  crys- 
tallization has  not  resulted  from  long  exposure  to  the  stresses  and  vi- 
brations these  bars  have  sustained. 

The  granulation  observed  at  the  weld  in  rod  No.  645  is  attributed  to 
the  weld,  and  not  to  any  change  in  ductility  from  the  effects  of  the  loads 
it  received  in  tervice.  This  opinion  is  based  on  the  frequency  of  gran- 
ular fractures  found  at  welds  in  new  metal. 

The  deep  scratches  in  the  side  of  rod  No.  645  give  rise  to  a  suspicion 
that  this  rod  on  some  occasion  received  a  severe  blow  at  this  point,  yet 
the  metal  was  found  to  be  ductile. 
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iNO.  488. 

Wrought-Iran  Side  Bod. 
Marks,  B  55. 

Sectional  areas:  At  center  of  rod,  5.93  square  inches;  25^'  from 
center  of  rod,  5.64  sqaare  inches. 
Ganged  length,  50^'  symmetrical  with  ends. 

Tension  Test 


AppUed  loads. 

In  ganged  length. 

Benarks. 

Total. 

Per  Bqiuffe  inch. 

Elongation. 

Set 

Section  C. 

Section  B. 

FoundM, 
5,000 
25,000 
60,000 
75.000 
100,000 
110,000 
120,000 
125,000 
130,000 
185,000 
140,000 
145,000 
150,000 
155,000 
160.000 
165,000 
170,000 
200  000 

Paundi. 

Foundg. 

Jmsh, 

0. 

.0060 
.0139 
.0218 
.0278 
.0312 
.0343 
.0360 
.0367 
.0895 
.0410 
.0429 
.0458 
.0485 
.0663 
.0980 
.2155 

Ineh. 
0. 
0. 
0. 
0. 
0. 

Initial  load. 
SlastioUmit. 

".09,  "JU 

"*— .ooii" 

26.170 

24,450 

.0012 

.0200 

.1680 

Loadr 
".11,  'M8 

(JoMed  and  6^'  Motions  i 
,  ".16,  ".19. 

".11.  ".U.  ".08^  ".07».  ".09, 

Applied  loads. 


TotaL 


Per  square  inch. 


Section  A.    Section  B. 


In  ganged  length. 


Elons^tion. 


Set. 


Bemarks. 


Poundi, 
221,800 


Pounds. 


Poundi. 


Indi. 


287,100 


Inch, 

Fractore  opened  in  neck  at  soath 

end  of  rod. 
Broke  through  bolt  hole  at  north 
end =50, 720   pounds  per  square 
inch. 

Stretch  In  5"  sections  after  aboye  load:  ".89,  ".84,  ".30,  ".27,  ".24,  ".21,  "1»,  ".21,  ".22,  ".25,  ".26. 
"•30.  ".87,  ".47. 

Tne  rod  now  damped  between  the  heads,  leaving  50"  between  the  fkces  of  the  diee. 
257.400    I       49.690    I       43,410    i I I  Tensile  strength  of  the  rod. 


Fractured  near  the  middle  of  the  rod. 

Total  elongation  of  the  rod  over  all,  KV'.SO. 

Total  elongation  from  head  to  head,  9.12. 

Total  elongation  in  gauged  length,  4.69. 

Elongation  of  5"  sections  in  gauged  length:  ''.52,  ''.45,  ".39,  ".43,  (".95 
fractured  section),  ".30,  ".33,  ".40,  ."42,  ".50. 

The  appearance  of  the  metal  at  the  first  fracture  was  fibrous  on  either 
side  of  the  bolt  hole  100  per  cent.,  varying  from  dark  to  light  color  in 
different  layers. 


1046  TESTS   OP   IRON   AND   STEEL. 

Before  reaching  the  maximam  load,  sarfac^  xractares  were  developed 
along  one  edge  of  the  rod. 

The  fracture  at  the  middle  of  the  rod  was  apparently  located  by  a 
crack  (i"  x  I")  at  the  corner. 

This  crack  oi)ened,  and  from  it  the  metal  toT%  apart  50  per  cent,  of 
the  cross-section  at  this  point,  when  an  onwelded  seam  was  reached 
along  the  middle  of  the  thickness  of  the  rod ;  following  this  seam  a 
length  of  3'^,  then  the  remaining  part  of  the  metal  was  fractnred. 

Placing  the  fractnred  ends  together,  the  metal  was  open  at  the  initial 
crack  a  width  of  1". 

Except  the  crack  and  the  seam,  the  fractnred  metal  was  fibrous. 

No  trace  of  granular  metal  was  found  in  the  rod. 

The  crack  in  the  comer  of  the  rod  above  referred  to  was  at  a  small 
detached  piece  let  into  the  rod  known,  in  shop  phraseology,  as  a  '<  Datch- 
man.'' 


!? 

«( 


I 


.So  ctuiyrx^. 

t 


O 


X*^ 


fV 


FS-_ 


"4 


O 

o 

LTL 


a^/ 

^•1 
1 


•^ 


c^- 


•a 

•9 


TESTS   OF  ISON  AND   STEEL. 
No.  489. 
Compression  Test 
Wroaghlriron  side  rod,  L  55. 
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AppUed  loads. 

Deflections  at  middle. 

Bemarka. 

TotoL 

Per  square  loch. 

HoriaontaL 

Verticsl 

Section  A. 

Section  B. 

Poundi. 
6,000 
10,000 
15,000 
20.000 
26,000 
80.000 
85.000 
40,000 
45,000 
60,000 
66,000 
60,000 

75,000 
80.000 
85,000 
00,000 
85,000 
100,000 
105,000 
110,000 
114, 000 
114,600 
115,000 
108,000 
85.000 
80.000 
80,000 
60,000 
60,000 
46,000 

6,000 

PouimZs. 

Pounds. 

Ineh«§. 
0. 
0. 
0. 
0. 
0. 
Oi 

-  .01 

-  .08 

-  .08 

-  .03 

-  .03 

-  .03 

-  .04 

-  .04 

-  .04 

-  .06 

-  .06 

-  .07 

-  .08 

-  .09 

-  .10 

-  .18 

-  .18 

-  .22 

-  .26 

-  .88 

-  .94 
-1.20 
-1.50 
-2.00 
-2.85 
—2^65 

IfUfh. 

0. 

0. 

0. 

0. 

0, 

0. 

+.01 
.01 
,01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 

Initial  load. 

* 

' 

22,870 

18.850 

Load  released  to 

initial. 

Failed  by  horizontal  deflection,  takiirg  an  ontward  direction  as  regards 
its  position  on  the  locomotive. 

The  immediate  cause  of  failure  was  probably  the  yielding  of  the 
metal  at  the  bolt  holes,  where  the  minimum  section  of  metal  is  found. 

Bar  rested  under  zero  load  40  hours,  and  then  tested  by  tensile  stress. 

Under  234,200  pounds=58,940  pounds  per  square  inch,  rod  fractured 
through  the  first  bolt  hole,  rear  end. 

Elongation  of  6"  sections  on  stem ;  forward  end,  ''.36,  ".31,  ".27,  ".24, 
".20,  ".16,  ".14,  ".16,  ".13,  ".17,  ".17,  ".24,  ".23,  ".12  rear  end. 

Appearance  of  fracture  fibrous,  100  per  cent. 

The  stretch  in  the  last  two  5"  sections  at  the  rear  end  of  the  rod 
being  so  much  less  than  that  of  the  corresponding  sections  at  the  for- 
ward end,  it  was  decided  to  turn  down  an  8"  section  If"  diameter,  in- 
included  in  these  less  ductile  sections,  for  the  purpose  of  fracturing  the 
bar  in  this  vicinity. 

Time  intervening  since  first  tensile  test,  38  hours. 

Sectional  area  reduced  section  (1§"  diameter)  1.48  square  inches. 

Rapid  stretching  occurred  at  74,000pounds  =  50,000  pounds  i>er  square 
inch. 


1048  TESTS   OF  IHON  AND   STEEL. 

Tensile  strength,  83,700  pound8=56,650  poands  per  sqaare  inch. 

Elongation  of  inch  sections  (''.31  fractured  section)  'M9,  ".08,  ''.07, 
".08j  ".11,  ".16,  "09. 

Diameter  at  fractpre,  1".27.    Area,  1.27  square  inches. 

Contraction  of  area,  14.2  per  cent. 

Appearance  of  Iractare  fibrous,  100  per  cent. 

The  rod  now  held  by  clamping  upon  sections  of  the  stem  between  the 
enlarged  ends,  and  again  loaded  by  teusile  stress. 

Tensile  strength  269^400  poundd=49,520  pounds  per  square  inch. 

Elongation  of  inch  sections,  l."49*,  ".66,  ".52,  ".40,  ".37,  ".31,  ".30. 


Dimensions  at  fracture,  *'$M'§   =  3.97  square  inches. 

Fractured  14"  from  enlarged  head  at  forward  end  of  rod. 
Appearance  of  fracture,  fibrous,  100  per  cent. 
From  the  middle  part  of  the  rod  two  specimens  were  planed,  one  of 
which  was  tested  eleven  days  after  the  third  fracture  of  the  rod. 

Form  of  apecimetu, 

'  Sectional  area  l".71xl".18  =  2.02  square  inches. 
Six  5"  sections  laid  off  on  specimen. 

Tensile  strength,  109,300  pounds  =  54,110  pounds  per  square  inch 
Elongation  in  30  inches,  1".19  =  4.0  per  cent. 

Elongation  of  6"  sections  after  fracture,  ".15,  .91»,  ".12,  ".00,  ".00, 
^'.01. 
Area  at  fracture,  1".47  x  1".04  =  1.53  square  inches. 
Contraction  of  area,  24«2  per  cent. 
Appearance  of  fracture  fibrous,  100  per  cent. 
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TESTS   OF   IB  ON   AND   STEEL.  1049 

No.  645. 

Drought-Iron  Side  Rod. 
Mark,  No.  1. 

Sectional  area  at  middle  of  length,  3.77  square  inches. 
Gauged  length,  SO". 

Eod  secured  by  the  stem,  just  inside  the  heads  in  the  hydraulic  jaws 
of  the  testing-machine. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Persqnaie 
taioh. 

Slongatlon. 

Set 

Powndt. 

8.770 

18,850 

87,700 

60,550 

00,000 

04,000 

08,000 

72,000 

75,400 

70,000 

78,000 

80,000 

82.000 

84,000 

80,000 

88,000 

90,000 

92,000 

94,250 

90,000 

98,000 

100,000 

102.000 

104,000 

100,000 

108.000 

110,000 

112,000 

113,100 

110.870 

120,040 

124, 410 

128,180 

181,950 

185,720 

139,490 

143,200 

147,030 

150,800 

154.670 

158,840 

102,110 

165.880 

109,050 

178,420 

178,400 

Poundt. 

1,000 

6,000 

10,000 

16^000 

Jnehst. 
0, 
.0042 

.0106 
.0181 
.0191 
.0201 
.0211 
.0218 
.0228 
.0220 
.0280 

.0249 
.0258 
.0204 
.0272 
.0280 
.0291 
.0299 
.0300 
.0318 
.0330 
.0375 
.0499 
.0590 
.0721 

■.^ 

.1490 

.1990 

.2840 

.85 

.42 

.61 

.01 
'  .71 

.87 

.98 
120 
1.40 
1.00 
1.98 
2.40 

Inch. 
0. 
0. 
0. 
0. 

Initial  load. 

1 

20,000 

.0000 

Elaatlo  limit 

26,000 

.0021 

27,690 

[ 

80,000 
81,000 
82,000 
88,000 
34,000 
85,000 
80.000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
40,000 

47,820 

.0489 

TensUe  atrength,  Int  ftnotare. 
Fraotored  15^'  ftom  end  Ls  at  a  scarf  weld. 
TensUe  streDgih,  2d  fraoinre. 
Fractured  27"  ftom  end  Li,  at  some  scratohea  in 
side  of  rod. 

• 

Total  elongation  in  3(V',  3.89  =  13  per  cent. 

Elongation  of  5"  sections,  (l".78  second  fracture),  ''.66,  ".52,  ".21, 
".24,  ".48. 

Area  at  first  fracture,  3,30  square  inches.    Contraction,  12.5  per  cent. 

Appearance,  granular,  varying  in  degree  of  coarseness  70  per  cent; 
followed  scarf  weld  30  per  cent. 

Area  at  second  firacture,  2.30  square  inches.    Contraction,  39  per  cent 

Appearance  fibrous,  100  per  cent. 


PHOTOGRAPH  OF  THE  FIRST  FRACTURE  OF  WT.  IRON 

SIDE  ROD  No.  645,  SHOWING  GRANULAR  APPEAR- 

ANCE  OF  THE  METAL  AT  THE  WELD. 


■jm^ 


S.  Ex.  36,  49.  ». 


PHOTOGRAPH  OF  THE  SECOND  FRACTURE  OF  WT.  IRON 
SIDE  ROD  No.  645.    FIBROUS  METAL  THROUGHOUT. 


S.  Ex.  36.  49.  I. 
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TESTS  OF  IROK  AND  STEEL.  1051 

No.  1561. 

Wrought-Iran  Main  BocL 

Mark,  No.  1. 

Bod  cat  into  three  pieces,  and  each  turned  down  in  the  lathe  to  l'M29 
diameter,  by  W  16ng,  and  marked  A,  B,  and  0. 

Specimen  A. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Gani^ed  length,  10^^ 


Applied  loAds. 


TotaL 


Per 


rsqiiAre 
ioch. 


In  ganged  length. 


Elgogstlon. 


Set 


Bemarka. 


1,000 

fi4,600 

80.700 

0 


1,OCO 
M,000 
80,700 

0 


Inch, 

0, 


.05 


Inch. 
0. 


Initial  load. 
ElaaticUmit. 
Tensile  atrongth. 

Fraotared  at  weld ;  20  per  oent.  flbrone  metal ;  80 
per  oent.  of  fraictnred  anrface  followed  tlie 
oblique  direction  of  the  weld,  which  ahowed 
conalderable  cinder. 


Specimen  B. 


Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Oauged  length,  lO''. 


Applied  loada. 

In  ganged  length. 

Semarka. 

Total. 

Per  aqnare 
incL 

Elongation. 

Set. 

Pounds. 

1,000 

20,200 

41,180 

PoundM. 

1,000 

20,200 

41,180 

0 

Inehst. 
0. 

Inch. 
0. 

Initial  load. 
Elaatio  limit. 
Tensile  strength. 

L51 

Elongation  of  inch  sections,  ''.07,  'M0,'M3,  'M8,  ''.20,  ".23,  ".33»,  ".13, 
^'.08^  ".06.  7        7        7        ?        7  ?        > 

Diameter  at  fracture,  ".94. 
Area,  .694  square  inch. 
Contraction,  30.6  per  cent. 
Appearance  of  fracture  fibrous,  spongy. 
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TESTS   OP   IRON  AND   STEEL. 


Specimen  0. 

Diameter,  V'.129. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  10"'. 


AppUed  loads. 

In  ganged  length. 

Bemarka. 

TotaL 

Par  square 
Inch. 

Elongation. 

Bet. 

Poundt. 

1.000 

21,400  • 

42.080 

0 

Poundt. 

1.000 

21.400 

42,080 

0 

Inehtt, 
0. 

Inch, 
0. 

Initial  load. 
ElaatioUmit. 
Tenaile  strength. 

1.37 

Elongation  of  inch  sections,  ''.04,  '',06,  ".07,  ".07,  ".07,  ".10,  ".16,  ".61», 
".11,  ".08. 

The  stem  fractured  close  to  the  neck  one  side  of  the  seam,  which  ex- 
tended along  the  center  of  the  bar,  the  other  half  firactored  4  inches 
farther  from  the  neck.    Appearance  fibrous. 


TESTS   OF   IBON   AND   STEEL.  1053 


S3.— STEEL   SFEOIMEHS   FBOM  OLD  EDLE-BOX   07  LOCOMOTIVE 

BOILEB. 


._o.-__o._..o___a--_o.__a___Q___o. 


-  —  /— .  —  — 


O   O   G   O   O 


13'^ 


0 


-< 


o  o  o  o  o 

O   O   O   G   O 

o      o 

OOOOOOOOOOO0O; 


G  G 

D  G 

b  G 

b  G 

P  G 

'G 

O  O  O 


SExM«1 


TESTS   OP   IRON  AND   STEEL.  1055 

Tbe  steel  flre-box  from  which  these  specimens  were  taken  was  in  an 
old  locomotive  which  had  originally  a  copper  fire-box.  The  steel  had 
been  in  nse  a  number  of  years,  the  exact  time  is  not  known,  when  a 
crack  was  found  in  the  crown  sheet.  , 

The  construction  of  the  fire-box  was  such  as  to  necessitate  its  removal 
from  the  shell  in  order  to  make  the  repairs.  In  doing  this,  while  chip- 
ping off  the  stay-bolt  heads,  one  side  sheet  cracked  in  two  places,  and 
shortly  afterwards  the  opposite  sheet  cracked  in  one  place,  as  shown 
by  the  sketch  giving  the  positions  of  the  tensile  specimens  here  recorded. 

This  part  Of  the  sheet  was  sheared  out  and  forwarded  to  the  arsenal 
for  testing. 

The  crack  extended  into  five  stay-bolt  holes,  stopping  3^^^  short  of  the 
edge  of  the  sheet.  These  holes  were  l'^  diameter;  they  were  threaded 
and  spaced  3f  apart  each  way. 

There  was  no  apparent  contraction  in  the  thickness  of  the  sheet  along 
the  line  of  the  crack.  The  metal  was  granular  with  a  marked  radiant 
appearance,  with  stay-bolt  hole  A  as  the  center  of  radiation ;  hence  it  is 
believed  that  the  crack  began  at  this  hole  and  extended  each  way  from  it. 

Three  specimens  were  prepared,-from  which  the  strength  of  the  sheet 
in  the  vicinity  of  the  crack  was  ascertained. 

After  rupture  by  tension  the  stem  of  specimen  No.  3  was  bent  cold 
180O  and  closed  down }  also  apiece  of  the  sheet  which  was  taken  from 
one  edge  of  the  crack  was  bent  cold  180<^  and  nearly  closed  down. 

The  elongation  of  the  inch  sections  which  were  laid  off  on  the  stems 
of  the  specimens  showed  an  elongation  after  fracture  of  10  per  cent,  or 
more,  while  the  contraction  in  thickness  at  the  point  of  rupture,  except 
the  first  fracture  of  bar  No.  3,  amounts  to  'Ml  to  'M3. 

Here  is  illustrated  a  metal  which  under  certain  conditions  fails  with 
extreme  brittleness,  while  under  other  conditions  displays  a  fair  degree 
of  toughness  and  ductility,  and  even  taken  along  the  line  of  first  fail- 
ure can  be  bent  cold  without  injury. 

The  analysis  showed  the  steel  to  contain  .17  per  cent,  of  carbon. 

Farm  of  ipoeimena. 
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1056  TESTS   OF   IRON  AND   STEEL. 

No.  484, 

Specimen  1. 

Sectional  area,  ''1,496  x ''.360  =  .538  square  inch. 
Gaaged  length,  10''. 


AppUedloada. 

In  ganged  length. 

BemarkB. 

TouL 

Per  Muam 
Inok. 

Set 

Poundi, 
638 

2,690 
6,880 
8,070 
10,760 
18.460 
16.140 
16,600 
17,000 
17,400 
17,800 
18,200 
18,600 
18,830 
19,000 
19,400 
19,800 
20,200 
20.600 
21,000 
21,400 
21.620 
21,800 
22,200 
22,600 
23,000 
23,400 
23,800 
24.210 
24.000 
25.000 
25.400 
25,800 
26,200 
26,600 
26,900 
20,590 
82,280 
84,970 
85.460 
29,800 

Powndi, 
1,000 
6,000 
10,000 
35,000 
20,000 
25,000 
80,000 

Jnehst, 

0. 

.0011 
.0026 
.0038 
.0054 
.0070 
.0086 
.0087 
.0090 
.0098 
.  .0096 
.0098 
.0101 
.0102 
.0108 
.0106 
.0108 
.0111 
.0114 
.0118 
.0128 
.0124 
.0124 
.0127 
.0181 
.0187 
.0142 
.0146 
.0154 
.0162 
.0176 
.0169 
.0204 
.0848 
.1485 
.1976 
.80 
.57 

1.08 

L48 

Inch. 

0. 

0. 

0. 

0. 

0. 

.0002 
.0002 

Initlalloftd. 

ElAfltio  limit 
Tensile  strength. 

85,000 

.0002 

40,000 

.0006 

44^240 
46^000 

.0028 

60,000 
65,000 
60,000 
65,000 
65,910 

.1802 

Elongation  after  fracture,  1".95=19.5  per  cent 
.    Elongation  of  inch  sections,  ".12,  ".16  (^'M  fractured  section),  ".24, 
".18,  ".18,  ".15,  ".14,  ".11,  ".12. 

Area  at  fracture,  1".13  x  ".23  =  2.60  square  inches. 

Oontraction  of  area,  51.7  per  cent. 

Appearance  of  fracture  fine,  silky,  lamellar. 


TESTS   OF   IRON  AND   STEEL. 

Fo.  485. 

Specimen  2. 

Seotioual  area,  1''.500  x  ''.353  =  .53  square  inch. 
Gauged  length,  W. 
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Applied  loads. 

In  ganged  length. 

Kemarka. 

• 

Total. 

Per  Bouare 
incli. 

Elongation. 

Set. 

Pounds. 
530 
2,650 
6,800 
7,950 
10,600 
18,250 
15,900 
16,400 
16,800 
17,200 
17.600 
18.000 
18,550 
18,800 
19, 200 

PwndM. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80.000 

Jnehe». 

0. 

.0012 
.0029 
.0043 
.0051 
.0078 
.0004 
.0008 
.0(00 
.0102 
.0105 
.0108 
.0112 
.0114 
.0116 
.0118 
.0123 
.0125 
.0128 
.0182 
.0136 
.0139 
.0:46 
.0148 
.0163 
.0158 
.0179 
.0268 
.0325 
.0386 
.0450 
.0552 
.0718 
.1602 
.1915 
.85 
.62 

1.26 

Inch. 

0. 

0. 

0. 

0. 

0. 

.0002 
.0002 

Initial  load. 

• 

Elasticlimlt. 
Tensile  strength. 

85^000 

.0002 

10,600 
20,000 
20,400 
211,800 
21.200 
21  600 

40,000 

.0007 

22;  000 
22  400 

*    2*'  800 

23  200 

1    23  600 

44,580 
45.000 

1    23,8.50 
24.000 
24.400 
24,800 

1    25,200 
25,600 

.0040 

1    26,000 

1    26.400 

'    26  500 

60,000 
55,000 
60.000 
64,000 

1    20,150 

81.800 
83,920 

Elongation  after  fracture,  l'',52  =  15.2  per  cent. 
Elongation  of  inch  sections  ( ".49  fractared  section),  'M7,  'Ml,  ".12, 
'Ml,  'Ml,  'Ml,  ".11,  ".11,  ".08. 
Area  at  fracture,  1".20  x  ".25  =  .300  square  inch. 
Contraction  of  area,  43.4  per  cent. 
Appearance  of  fracture  fine,  silky. 

S.  Ex.  36 67 
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TESTS   OF   JCRON  AND   STEEL, 


Fo.  486. 

Specimen  3. 
Sectional  area,  l^'.SOOx  ''.333  =  .53  square  inch. 


Gauged  length, 

10." 

Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  Ronare 
iocu. 

Elongation 
per  inch. 

Set. 

Pounds. 

630 
2,650 
6,800 
7,050 
10.600 
13,250 
15,000 
16.400 
16,800 
17,200 
17,600. 
18,000 
18,550 
18,800 
10, 200 
10,600 
20,000 
20,400 
20,8uO 
21, 200 
21,600 
22,000 
22,400 
22.800 
23,200 
23, 000 
23,850 
24,000 
24,400 
24,800 
25,200 
25.600 
26,000 
26,400 
26,500 
26.800 
27.200 
27,600 
28,000 
20,150 
81,800 
84.400 

Immedii 
fract»ired 
85,050 

Poundt. 

1,000 
.5,000 
10,000 
13, 000 
20,000 
23,000 
30,000 

Inch. 
0. 

.0014 
.0032 
.0018 
.0J62 
.0078 
.0007 
.0008 
.0100 
.0102 
.0104 
.0108 
.0112 
.0115 
.0117 
.0118 
.  0121 
.0125 
.0127 
.0120 
.0133 
.0138 
.0142 
.0144 
.0148 
.0153 
.0155 
.0158 
.0162 
.0167 
.0173 
.0170 
.0188 
.0100 
.0202 
.0215 
.0420 
.1100 
.2030 
.28 
.45 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

loitialload. 

XlMtio  limit. 

Tensile  atrengtb,  first  fi«otare.    Fraotnied  sud- 
denly in  the  neck.    Appearancs  fine  granolar, 
radiating  from  a  dark-colored  soot  of  metal 
".15  diameter  at  tbe  edge  of  thefVactiired  snr- 

fore  tbe  balance  of  the  fractnre  occnrred.   Two 
seams  were  Tisible  in  tbe  fractared  sarface  |" 
and  iV  in  length  respectirely.    This  fractara 
occurred  at  the  farther  neck  from  the  crack  In 
tbe  sheet. 

n  was  broken  again  by  clamping  the  stem  at  the 
nd  being  secured  by  its  enlarged  end  as  before. 
Tensile  strength,  second  fracture. 

■*'35."ogp" 

■"*40,000' 

0. 





""'45,660" 

.0010 

'■*46,'706" 

50.000 

.0047 



65,000 
60,000 
64.010 

itelj-  after  th 

end  Id  tbe  he 

67,830 

is  fracture. 
»]derjaw8,  tl 

tbe  specime 
tie  opposite  e 

Elongation  after  fracture,  V'.IG  =  17.6  i)ercent. 

Elongation  of  inch  sections  =  ('M3  first  fracture),  'Ml,  'M4,  'M6,  'M3, 
'M2,  'Ml,  M6,  (''.58,  second  fracture),  ".13, 

Area  at  second  fracture,  l".12x".23  :s  .258  square  inch. 

Contraction  of  area,  51.3  per  cent. 

Appearance  of  second  fracture  fine,  silky,  lamellar. 

The  thickness  of  metal  at  thft  first  fracture  is  ".317, 

After  the  second  fracture  the  stem  was  bent  coldl80o,  and  closed  down 
on  Itself.  •  At  some  laminated  spoti^the  metal  opened  slightly;  otherwise 
no  signs  of  injury  were  visible. 


PHOTOGRAPHS  OF  FRACTURED  ENDS  AND  COLD  BENT 

SPECIMENS,  FROM  OLD  FIRE  BOX  OF 

LOCOMOTIVE  BOILER. 


D, 


-»c. 


B,^- 


-^- 


ir-v 


S.  Ex.  36.  49. 


A.  SILKY  FRACTUBE  OF  SPECIMEN  No.  486. 

B.  GRANULAR  FRACTFRE  OF  SPECIMEN  No.  486. 

C.  STEM   OF  SPECIMEN   No.  486,    BENT   COLD,    AFTER 

TESTING. 

D.  PIECE  OF  SHEET,  CONTAINING  ORIGINAL  CRACKED 

SURFACE,  BENT  COLD. 
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21.— TEMPERATURE  TESTS  OF  WROUOHT-IRON  BARS. 

A  number  of  preliminary  tests  of  hot  wrought-iron  bars  have  been 
made  preparatory  to  an  extended  series  of  tests  of  wrougbt-iron,  steel, 
and  cast-iron  bars  wbich  has  been  projected,  and  the  material  obtained. 

In  these  few  trials  the  bars  were  heated  in  an  open  forge  fire,  then 
placed  in  the  testing-machine  and  observations  made  on  the  contractile 
force  developed  by  their  cooling,  the  elastic  limits  and  ductility  of  the 
hot  and  cold  sections  when  strained  to  the  limit  of  rupture. 

No.  100. 

Wrought-Iron  Bar. 

Length,  96'', 

Sectional  area,  2".53  x  l'^25  =  3.16  square  inches. 

Three  20^'  sections  laid  off  along  the  midjile  of  the  length  of  the  bar 
before  the  test. 

The  middle  part  of  the  bar  was  heated  in  a  forge  fire ;  a  length  of  8'' 
was  burnt. 

When  placed  in  the  testing-machine,  12^'  was  light  red;  the  ends  of 
the  bar  were  cool. 

Length  between  holders,  68''. 

The.  ends  were  rigidly  clamped  in  the  holder  jaws. 

A  micrometer  with  extension  rods  reached  from  holder  to  holder; 
this  was  applied  for  the  purpose  of  keeping  a  fixed  distance  between 
them. 

As  the  specimen  cooled,  causing  a  load  of  tension  on  the  bar,  the  dis- 
tance between  the  holders  was  maintained  constant  by  a  slight  move- 
ment of  the  piston  of  the  straining-press,  to  compensate  for  the  com- 
pression of  the  main  screws  and  resisting  portions  of  the  testing- 
machine. 

Means  were  not  at  hand  for  determining  the  temperature  of  the  bar 
during  the  progress  of  the  test. 

Immediately  upon  clamping  the  bar  in  the  testing-machine,  the  con- 
tractile force  was  felt,  and  was  gradually  increased  as  the  temperature 
fell,  to  the  maximum  of  99,900  pounds  =  31,610  pounds  per  square  inch 
on  the  bar. 

The  cooling  was  hastened  by  wetting  the  bar  when  the  contractile 
force  had  reached  93,800  pounds,  which  had  the  effect  of  suddenly  in- 
creasing the  force  to  99,900  pounds,  when  there  was  sudden  yielding, 
the  load  falling  to  90,000  pounds,  accompanied  by  an  increase  in  length 
between  the  holder  jaws  of  ".002. 

This  movement  of  ".002  was  doubtless  due  to  the  recovery  of  the  parts 
of  the  testing-machine,  when  the  load  on  the  test  bar  fell. 

From  90,000  pounds,  the  reduced  load,  there  was  a  gradual  increase 
of  the  contractile  force  to  the  maximum  amount,  and  then  again  the 
load  fell  as  before,  except  it  did  not  go  below  94,000  pounds. 

The  contractile  force  again  increased  to  99,000  pounds.  The  bar  was 
now  allowed  to  cool. 

WJien  its  temperature  had  reached  the  temperature  of  the  room  (78^ 
Fahr.) ;  two  hours  in  the  mean  time  having  elapsed,  it  was  found  that 
104,700  pounds  tension  on  the  bar  was  required  to  restore  the  holders 
to  their  original  distance  apart. 
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Wbeu  releasing  the  load  the  permaneut  stretch  of  the  bar  was  found 
''.0474  in  a  length  of  60".      • 
Tensile  test  now  made  with  the  bar  cold. 
Elongations  measured  in  a  gauged  length  of  60". 


Applied  loftds. 

In  gauged  length. 

Krmarka. 

TotaL 

Persqaare 

inch. 

Elongation. 

Set 

Pounds. 

3,160 

15,600 

81.600 

47,400 

63,200 

79,000 

04,800 

96,000 

87,000 

98.000 

90,000 

100,000 

101,000 

102,000 

103,000 

104,000 

105,000 

106,000 

107, 000 

108.000 

109,000 

110,600 

118.760 

116.9^0 

120.080 

123, 240 

126.400 

164,200 

Pounds. 
1.000 
6,000 
10,000 
15,000 
20.000 
25,000 
80,000 

Inehss. 
0. 

.0088 
.0199 
.0305 
.0414 
.0323 
.0633 
.0612 
.06i9 
.0655 
.0661 
.0068 
.0675 
.0684 
.0602 
.0700 
.0709 
.0719 
.2600 
.5030 
.6065 
.6020 
.76 
.94 
1.17 

i.a4 

Inch. 

0. 

.0003 
.0000 
.0003 
.0003 
.0004 
.0006 

Initial  load. 

Elaatio  limit 
Tensile  strength. 

83,540 



85,000 
86,000 
87,000 
88,000 
80. 000 
40,000 
51,960 





1.56 



Elongation  after  rupture,  8".58  =  14.3  percent. 

Elongation  of  10"  sections,  l".8l,  l".74»,  1.10,  1.09,  r'.30,  V'.M. 

Area  at  fracture,  2''.30 x  l'M2  =  2.58  square  inches.  * 

Contraction,  18.4  per  cent. 

Appearance  of  fracture,  fibrous,  laminated;  small  granular  spots  5 
per  cent  of  surface. 

The  tensile  test  of  this  bar  shows  that  the  contractile  force,  due  to 
cooling  from  a  dull  red  of  the  middle  portion  of  the  bar,  was  eqaal  to 
the  load  at  the  elastic  limit  of  the  metal  cold. 

This  contraction  was  sufficient  to  cause  a  permanent  set  of  '^0474  dis- 
tributed over  a  length  of  60^'. 

The  elongations  of  the  10^'  sections  measared  after  fitictare  show  less 
stretch  along  the  middle  sections,  where  the  bar  had  been  slightly  burnt, 
than  at  the  ends. 
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No.  101. 
(Same  kind  of  iron  as  No.  100.^ 

Total  length  of  bar,  96'^ 

Sectional  area,  2".53  x  1''.25  =  3.16  square  inches. 

Distance  between  holder  jaws,  TC. 

Ten  inches  length  along  the  middle  of  the  bar  was  heated  light  red 
in  a  forge  fire.    The  ends  were  cool,  and  conld  be  handled. 

The  bar  was  placed  in  the  testing-machine,  and  when  cooled  so  that 
the  color  had  just  left,  the  ends  were  clamped  and  a  strain  of  tension 
applied. 

The  object  of  this  test  was  to  begin  the  stretch  of  the  metal  when  at 
a  temperature  of  about  1,000^  Fahr.,  and  so  regulate  the  time  of  the 
test  that  the  bar  should  have  cooled  to  about  300<^  Fahr.  at  the  time  of 
rupture. 

Under  the  load,  42,000  pounds  =  13,290  x>ounds  per  square  inch — 
which  wa3  at  once  applied,  rapid  stretch  began,  indicating  that  the 
elastic  limit  of  some  portion  of  the  bar,  at  the  temperature  it  then  had, 
was  reached. 

The  stretching  went  on  continuously  as  the  temperature  of  the  bar 
fell ;  at  the  same  time  the  resistance  gradually  increased. 

When  100,000  pounds  tension  was  reached  the  peculiar  behavior  ob- 
served in  bar  No.  100  was  displayed  by  this  specimen ;  that  is,  there 
were  momentary  periods  in  which  the  load  sustained  by  the  bar  would 
suddenly  fall,  but  which  the  metal  quickly  recovered  from.  These 
fluctuations  ranged  from  2,000  pounds  to  6,000  pounds,  and  occurred 
at  intervals  of  2  to  4  seconds  of  time,  and  continued  for  the  remainder 
of  the  test.  « 

While  under  140,000  pounds  tension  the  bar  was  struck  three  heavy 
blows  with  a  6-pound  hammer,  causing  a  slight  stretch  of  the  metal,  as 
shown  by  the  momentary  fall  of  the  load  immediately  after  each  blow 
was  delivered. 

Continuing  the  stretching,  the  tensile  strength  of  the  bar  was  found 
163,200  pounds  =  51,650  pounds  per  square  inch. 

The  bar  fractured  22^'  from  the  middle  of  its  length.  Time  of  test, 
20  minutes. 

Appearance  of  fracture,  fibrous  lamellar,  with  a  small  spot  of  gran- 
ular metal. 

Area  at  fracture,  2'^30  x  I'Ml  =  2.55  square  inches. 

Contraction,  19.3  per  cent. 

Elongation  after  rupture,  7".06  in  70''  =  10.1  per  cent. 

Elongation  of  10"  sections,  1".64, 1".13,  ".39,  ".61,  ".41, 1".40*,  1".48. 

It  will  be  observed  that  the  maximum  elongation  was  16.4  i>er  cent, 
in  one  end  section,  while  the  middle  sections  only  showed  3.9  per  cent, 
to  6.1  per  cent,  stretch. 
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Tensile  test  (cold)  of  a  bar  of  the  same  kind  of  metal  as  bar  No.  100. 

Sectional  area,  2'^53  x  1''.26  =  3.1G  square  inches. 

Gangred  length,  60". 

Distance  between  holder  jaws,  70". 


Applied  loads.       j      In  gauged  length. 

Remarks. 

Totiil. 

'^^InT'"  Elongation. 

Set. 

Pounds. 
3,  IGO 
15,  SOO 
31,600 
47,^00 
63.200 
63, 000 
67.000 
69.000 
71,000 
73,000 
75,000 
77,000 
79,000 
81,000 
83,000 
85,000 
87,000 
89,000 
90,000 
91.000 
92.000 
93. 000 
94.000 
94.800 
96.000 
97.000 
98,000 
99,000 
100,000 
101.000 
102,000 
108,000 
104,000 
105,000 
106,000 
107,000 
108,000 
109.000 
110,600 
113,760 
116,920 
120,080 
123.240 
126,400 
M8.600 

Pounds. 

1,000 

5,000 

10. 000 

1\000 

20«000 

Inches. 
0. 
.OOr-7 

.0207 
.  (>31'8 

.04;n 

.0444 
.0401 
.047IJ 
.0400 
.O.HU 
.  0:.2O 

.  o:.34 
.  o:.5i 
.  o:.GO 

.  Oof  3 
.  0000 
.OtiU 
.  U036 
.  0(;48 
.0656 
.0004 
.r679 
.  0089 
.0703 
.0723 
.0737 
.  070.' 
.0^53 
.1330 
.1400 
.  2500 
.4000 
.5080 
.5570 
.5880 
.6140 
.6S90 
.6^70 
.7450 
.82 

1.02 

1.21 

1.73 

L97 

Itich. 

u. 

(». 

u. 
.  Of^Ol 
.0005 

Initial  load. 

Elaatic  limit. 

1 
t 

ToMile  stroBgth. 

23,000 

.0013 

' 



."0057" 

30,000 

31.010 

85.000 
86,000 
87,000 
88,000 
89,000 
40,000 
il,71i 

Elongation  after  rupture,  11''.28  =  18.8  per  cent. 

Elongation  of  10''  sections,  1".82,  2'Ml,  2''.44%  1''.97,  1''.62, 1".52, 
V'A5. 

Area  at  fracture,  2''.25  x  1''.07  =  2.41  square  inches. 

Contraction,  23.7  per  cent. 

Appearance  of  fracture  fibrous,  laminated ;  small  spots  of  granular 
metal  at  one  corner. 
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No.  104. 
Wrought'Iron  Bar. 


^ 


Sectional  area,  1.73  square  inches. 

Ten  inches  at  the  middle  of  the  bar  heated  bright  red  in  a  forge  fire. 

When  taken  from  the  fire  the  expansion  in  20"  sections  was  as  follows: 

End  A,  ".0206;  Middle,  'M324;  End  B,  ''.0058.  Showing  a  total  ex- 
pansion of  ".1588  in  60"  length  of  bar. 

Before  clamping  in  the  holder  jaws,  the  temperatare  of  the  middle 
section  was  reduced  to  just  below  re^l  hot. 

During  the  time  of  cooling  the  holder  jaws  were  held  at  a  fixed  dis- 
tance apart,  as  in  the  other  tests;  hence  the  contractile  force  caused  a 
permanent  set  in  the  bar,  which  micrometer  measurements  of  the  bar 
when  cold  showed  to  be  as  follows: 

End  A,  ".0067 ;  Middle,  ".0091 ;  End  B,  ".0016. 

Total  permanent  set,  ".0173  in  60". 

The  maximum  contractile  force  developed  was  67,700  pounds  = 
33,350  pounds  per  square  inch. 

This  force  was  gradually  developed  while  cooling  of  the  bar  took 
place,  until  55,000  pounds  tension  was  reached,  when  there  was  a  re- 
duction to  53,200  pounds  from  which  the  bar  recovered  to  57,100  pounds, 
then  fell  to  55,700  pounds,  again  recovered  and  reached  the  maximum 
57,700  pounds,  and  again  fell  to  54,700  pounds,  then  recovered  to  57,000 
pounds,  where  it  remained  till  the  bar  became  cold. 

Tensile  test  now  made  with  the  bar  cold. 

Elongations  measured  in  a  gauged  length  of  60". 


Applied  loads.       |      In  gauged  ^engtb. 

Remarka. 

T»t«l-    |^*LX."*I'aongatlon. 

Set. 

Poundt. 
1,730 
8,650 
17,300 
25,050 
84.600 
43,250 
51,900 
53,000 
54,000 
55,000 
66,000 
57.000 
58,000 
59.000 
60,000 
61,000 
62, 000 
62.280 
65,740 
69,  200 
72.660 
76, 120 
79,580 
83,040 
86,500 
89.960 

Poundt. 
1.000 
5,000 
10.000 
15,000 
20,000 
25,090 
80.000 

Inch. 

0. 

.0085 
.0196 
.0308 
.0420 
.0539 
.0643 
.0658 
.0669 
.0685 
.0698 
.0710 
.0723 
.0736 
.0751 

Inch. 

0. 

0. 

0. 

-.0001 
-.0001 
-.0002 
-.0002 

Initial  load. 

ElaaticUmit. 
Tenaile  etrength. 

84,680 

86.000 
88.000 
40.000 
42.000 
44.000 
46.000 
48,000 
50.000 
52.000 
53.170 

1    91,980 

'."'.V.'.V.V.'. 



Elongation  after  rupture,  7".79  =  13.0  per  cent. 

Elongation  of  10"  sections,  I'M 9, 1".14, 1".04,  1".22, 1".69»,  1".51. 

Area  at  fracture,  l".62x".87  =  1.41  square  inches. 

Contraction,  18.5  per  cent. 

Appearance  of  fracture,  fibrous,  90  per  cent.;  granular,  10  per  cent. 
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No.  105. 
(Wrought  iron  from  same  bar  as  No.  104.) 

Sectional  area,  1".78  x  ^'.97  =  1.73  square  inches.  Six  lO''  sections  laid 
off  on  bar  before  the  test. 

Ten  inches  at  the  middle  heated  bright  red  in  a  forge  fire.  . 

The  expansion  in  three  sections  of  2(y'  each  was  measured  when  the 
bar  was  first  placed  in  the  testing  machine,  and  the  elongation  of  these 
sections  observed  at  intervals  during  the  application  of  tensile  loads. 


Applied  loAds. 

Elongation  of  20"  eeotiona. 

i 

Total. 

Per  square 

iDOh. 

End  A. 

Middle. 

EndB. 

Remarks 

1 

.  Poundt. 
;   0. 

1  »• 

40.000 

50,000 
65,000 
60,000 
65,000 
70,000 
75,000 
80,000 
8.5,000 
90,000 
92,900 

Pounds, 

0. 

0. 

Inehei. 
0. 
.0140 

.0808 

.035C 
.0388 
.1138 
.2520 
.4228 
.6113 
.8979 

1.20 

1.87 

Inch, 
0. 
.1820 

.1816 

.1519 

.1785 

.2345 

.2994 

.3680 

.4660 

.5830 

.68 

.84 

Inches. 
0. 
.0044 

.0247 

.0291 
.0^13 
.1124 
.2765 
.4580 
.6887 

1.0060 

1.38 

2.21 

j 

Bar  cold. 

Bar  hot,  6"'  of  middle  section  bright 

red. 
Tempenfctore  jnst  below  rod   hot  ; 

at  midale  section. 

DuU  thads  heard. 
Tensile  strength. 

68,700 

Elongation  of  lO''  sections  after  rupture,  1''.56,  '^68,  ''.42,  ''.43, 1".09 
2".03». 
Area  at  fracture,  ^".58x'^87  =  1.37  square  inches. 
Contraction,  20.8  per  cent. 

Total  elongation  in  60"^  after  fracture,  G".21=10.3  per  cent. 
Fractured  at  end  B.    Appearance  fibrous  100  per  cent. 
The  temperature  was  below  300^  Fahr.  at  close  of  test. 
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25.— SETEST  BT  TEVSIOV  OF  A  BAB  OF  EXTBA  BEFIHED  WBOUOHT 
ntON  AFTER  43  MONTHS'  BEST. 

The  first  test  of  the  bar  was  made  in  April,  1881,  which  famished  the 
following  results: 
Sectional  area,  3'^03x  I'^Ol  =  3.06  square  Inches. 
Elastic  limit,  88,740  pounds  =  29,000  pounds  per  square  inch. 
Tensile  strength,  157,400  pounds  =  51,440  pounds  per  square  inch. 
Elongation  in  80^'— 12'^03  =  15.0  per  cent. 
Contraction  of  area,  20.3  per  cent. 
Appearance  of  fracture,  fibrous  90  per  cent.,  granular  10  per  cent. 

No.  103. 

The  average  sectional  area  is  now  2^^86x^^94  =  2.69  square  inches. 

The  first  test  of  the  bar  after  the  rest  of  43  mouths  gave  for  its 
tensile  strength  172,000  pounds  =  56,210  pounds  per  square  inch  on 
the  primitive  sectional  area,  or  63,940  pounds  per  square  inch  on  the 
reduced  area.  Tbere  was  little  additional  stretch,  and  the  fracture  was 
granular  100  per  cent. 

The  longer  fractured  end  after  the  second  test  was  heated  cherry-red 
and  cooled  in  the  open  air,  and  this  annealed  bar  tested. 

Bapid  stretching  began  with  80,300  pounds  =  29,850  pounds  per 
square  inch,  which  was  approximately  the  elastic  limit  of  the  metal. 

Tensile  strength,  132.400  pounds  =  49,220  pounds  per  square  inch. 

Elongation  of  10''  sections  after  fracture:  1".30»,  r'.04,  rM3,  V'.25. 
lf'.02. 

Area  at  fracture,  2''.63x''.84  =  2.21  square  inches. 

Contraction,  27.8  per  cent. 

Appearance  of  fracture,  fibrous  100  per  cent. 

Fifteen  hours'  rest  elapsed  and  the  bar  again  broken,  its  tensile 
strength  being  151,500  pounds  =  57,070  pounds  per  square  inch. 

Appearance  of  fracture,  fibrous  100  per  cent. 

Immediately  following  the  bar  was  again  broken  for  the  third  time 
since  annealing.  Its  tensile  strength  was  151,400  pounds  =  56,280 
pounds  per  square  inch. 

Appearance  of  fracture,  fibrous  100  per  cent. 


PHOTOGRAPH  OF  THE  FRACTURED  ENDS  OF  BAR  103. 


S.  Ex.  36,  49,  I. 


A.  GRANULAR  APPEARANCE  WHEN  BETESTED  AFTER 

43  MONTHS'  REST.    NOT  ANNEALED. 

B.  FIBROUS  APPEARANCE  WHEN  RETESTED  AFTER  43 

MONTHS'  REST.    ANNEALED. 


TESTS   OP  IRON  AND   STEEL. 
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26.— TEHSIOH  TEST  OF  STEEL  STRAP. 

IFomiahed  l>y  Faller,  l>aaa  &  Fitz,  Boston,  Mass.,  for  improred  gan-carriagea.] 

The  strap  was  cut  into  three  test  pieces  by  longitudinal  cuts,  in  a 
planer. 

Initial  strains  in  the  metaf  caused  the  outside  strips  to  spring  con* 
cave  on  the  inside  edge  of  each.    The  middle  strip  was  straight. 

Sketch  showing  springing  of  test  pieces  when  removed  from  removed  from  the  planer, 

rThe  Spang  Steel  St,  Iron  Co.,  Limited. 
Strap  branded  I  ^^  Pittsburgh. 
I  T.  S. 


>/ 

A 

Str»4^. 

3 

itJ 

C 

rs.Q 


Before  testing,  specimens  A  and  0  were  straightened,  by  planing  their 
edges. 

No.  457. 

Tension  Test. 

Specimen  A. 


Sectional  area,  2'M6x  ".983  =  2.12  square  inches. 
Length  between  faces  of  holder  jaws,  50''. 
Gauged  length,  40". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Inch. 
0. 

.000007 
. 000007 
.  000007 
. 000007 
.000007 

Snccessive 
permanent 

set. 

Inch. 
0. 

.000007 
0. 
0. 
0. 
0. 

Remarks. 

Total. 

Per  sqnare 
inch. 

Poundg. 
2,120 
10,600 
21, 200 
31,  800 
42.400 
53,000 
54.000 
55.000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
63,000 
&».000 
65,  000 
66,000 
67,000 
68.000 
69,000 
70, 000 
71.000 

Pounds. 
1.000 
6.000 
10,0(0 
15,000 
20, 000 
25,000 

Inch. 

0. 

. 000146 
.  0110320 
.  000500 
.000672 
.000855 
.000860 
.000882 
.000897 
.000915 
.  0O09.<7 
. 000950 
. 000967 
. 0009K5 
.000997 
.001015 
.001027 
.001032 

-.001050 
.001062 
.001077 
.OOI0}»7 
.001117 
.001127 
.001147 

Inch. 
0. 

. 000145 
.000175 
. 000180 
.000172 
.000183 
. 000005 
.000022 
. 000015 
.0000 lb 
. 000022 
.000013 
.000017 
.  000018 
.000012 
.000018 
.000012 
.000005 
.000018 
. 000012 
.000015 
. 000020 
.000020 
. 000010 
. 000020 

Initial  load. 





"■'30,666' 

.000010 

.000(03 
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TESTS  OP  IRON  AND  STEEL. 


AppUed  loads. 

Elongation 
per  inch. 

Snooeeeive 
eloDfration 
per  inch. 

Permanent 
aet. 

Snccesaive 

permauent 

aet. 

Remarks. 

TotaL 

Per  square 
iucii. 

Poundt. 
72,000 
73, 000 
74,000 
74,200 
7%  000 
76,000 
77,000 
78,000 
79,000 
80,000 
81,000 
82,000 
83,000 
84,000 
84,800 
86,920 
89, 040 
91.160 
93, 280 
95,400 
97.520 
99,640 
101, 760 
103,880 
106, 000 
110, 240 
114.480 
118.720 
122.960 
127,  200 
131,440 
131,900 
123,  000 

Poundt. 

Inch. 

.  001172 

.001190 

.001202 

.001210 

.001222 

. 001240 

.001297 

.001485 

.002037 

.004160 

.004925 

.006850 

.009000 

.016500 

.021375 

.0230 

.0242 

.0260 

.0270 

.0290 

.0312 

.0350 

.0367 

.0302 

.0425 

.0480 

.0580 

.0687 

.0807 

.  1012 

.1512 

.1775 

Inch. 

.000025 

.000018 

.000012 

.000008 

.000012 

.000018 

.000057 

.000188 

.000552 

.002118 

.000775 

.001025 

.002150 

.007500 

.004875 

.001625 

.0012 

.0018 

.0010 

.0020 

.0022 

.0038 

.0017 

.0025 

.0033 

.0055 

.0100 

.0107 

.0130 

.0205 

.0600 

.0263 

Inch, 

Inch. 

Elasticlimit 

Tensile  atranj^th. 
Load  at  time  of  mptarew 



85,000 
"""85,856* 

.000027 

. 000017 

........... 



40,000 
41.000 
42, 000 
48,000 
44,000 
4.^000 
46,000 
47,000 
48,000 
49,000 
50,000 
62,000 
54,000 
66.000 
58.000 
60,000 
62,000 
62,220 

Elongation  per  inch  after  rupture,  'M86. 

Elongation  of  5''  sections:  '^93,  l'M8,  l'^23•,  '^93,  '^96,  ''.80,  ".83, 
^^82,  ''.70,  ".61. 

Area  at  fracture,  l".84x ''.81=1.49  square  inches. 

Contraction  of  area,  29.7  per  cent. 

Fractured  13^"  from  face  of  holder  jaws,  beginning  at  outside  comer 
of  bar.    This  corner  was  open  ".10  after  fracture. 

Appearance  of  fracture  fine  silky,  slight  lamination. 


TESTS   OP   IRON  AND   STEEL. 

No.  458. 

Tension  Test. 

Specimen  B. 

Sectional  area,  2''.425  x  ''.985  =  2''.39  square  inches. 
Length  between  faces  of  holder  jaws,  50'^ 
Gauged  length,  40''. 
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Applied  loads. 

Elongation 
per  inch. 

SacceaalTf) 

Snccesaire 

Kemarka. 

Total. 

Per  sqnare 
inch. 

elongation    '"'»•«-«'"''  permanent 
per  inch.           *®^        1        set. 

Pounds. 
2,300 
11,030 
23,000 
85,850 
47, 800 
60, 750 
71,700 
73,000 
74,000 
75,000 
76.000 
77,000 
78,000 
70,000 
80.000 
81,000 
82,000 
83.000 
83,050 
84.000 
85.000 
80.000 
87,000 
88,000 
89.000 
00,000 
01.000 
02,000 
03,000 
04.000 
03,000 
05.600 
07.000 
100,380 
102,770 
105, 160 
107,550 
100,040 
112,830 
114,720 
117.110 
110,  5U0 
124.280 
120. 060 
133,840 
138,620 
143.400 
148, 100 

Pounds. 

1,000 
6,000 
10,000 
16.000 
•     20,000 
25,000 
80.000 

Indi, 

0. 

.000122 
.000310 
.000477 
.000647 
.000822 
.  001005 
.001025 
.001047 
.OOIOCO 
.001072 
.001085 
.001110 

-.001125 
.001142 
.001160 
.001182 
.001217 
.001247 
.001292 
.001475 
.001776 
.002530 
.004500 
.006750 
.008500 
.012876 
.013000 
.014250 
.018375 
.010500 
.010800 
.021000 
.0230 
.0J47 
.0263 
.0282 
.0305 
.0330 
.0355 
.0380 
.0407 
.0475 
.0542 
.0655 
.0800 
.0065 

Inch. 
0. 

.000122 
.000188 
.  000167 
.  0OU170 
.000175 
.000183 
.000020 
. 000022 
.  000013 
.000012^ 
.000013 
.000026 
.000015 
.  001)017 
.000018 
.000022 
.000035 
.000030 
.000045 
.000183 
.000300 
.  0U0775 

IfUh. 

0. 

0. 
^000005 
—.000005 

0. 

0. 
.000010 

Inch. 
0. 

—.'606005" 
0. 

.000005 
0. 

.000010 

Initial  load. 
Elastic  Umit 

""84,780" 
35,000 

.000110 

.000100 

.001050 

.002250 

.001750 

.003875 

.000625 

.001250 

.004125 

.001125 

.000300 

. 001200 

.0020 

.0017 

.0016 

.0020 

.0023 

.0025 

.0025 

.0C25 

.0027 

.0068 

40.000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47.000 
48,000 
40,000 
50,000 
52,000 
54,000 
56.000 
68.000 
60,000 
61, 070 



. 

.0067 



.0113 
.0145 
.0185 

i 

Tensile  strength. 

1 

Elongation  per  inch  after  rupture,  'M34. 

Elongation  of  5"  sections :  ".68,  ".72,  ".68,  ".62,  ".93»,  ".62,  ".62,  ".61, 
".58,  ".59. 

Area  at  fracture  2".  17  x  ".85  =  1.84  square  inches. 

Contraction  of  area,  23.0  per  cent. 

Fractured  near  the  middle  of  the  length  of  the  bar.  '  The  fracture 
began  on  the  side  which  was  next  specimen  G  in  the  strap.  This  edge 
was  open  ".20  after  fracture. 

Appearance  of  fracture  fine  silky ;  contains  a  layer  of  light-colored 
metal. 
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TESTS   OF   IRON   AND    STEEL. 

Ko.  459. 

Tension  Test 

Specimen  0. 


Sectional  area,  2'M56x'^985=r2.12  square  inches. 
Length  between  faces  of  holder  jaws,  5(K'. 
Gauged  length,  40^'. 


Applied  loads. 


ToUl. 


Per  eqiiare 
iucli. 


ElonffatioD 
per  Inch. 


Saccessive 
eloDgation 
per  inch. 


Permanent 
aet. 


SacoeMive 

permanent 

set. 


Remarka. 


Pounds. 
2.120 
10.(iOO 
21, 200 
81.800 
42,400 
63.000 
63,600 
64, 000 
6\000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,200 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
81,000 
82,000 
83,000 
84,000 
84.800 
86,020 
80,040 
91,160 
98.280 
05,400 
07, 520 
90,640 
101.760 
103, 880 
106,000 
110,240 
114,480 
118,720 
122, 900 
127, 200 
131,440 
132,  500 


Pounds. 

I,(i00 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 


85.000 
*86.*790* 


40,000 
41,000 
42.000 
4),  000 
44, 000 
45.000 
40,000 
47,000 
48,000 
49,000 
50, 000 
5i.000 
54,000 
56,000 
58, 000 
00.000 
C2, 000 
02,530 


Inch. 
0. 

.000140 
.000305 
.000480 
.  000647 
.000812 
. 000982 
.000987 
.001012 
.  001025 
.001047 
. 001052 
.001070 
.  001087 
.  001102 
.001122 
.001135 
.001155 
.001172 
.001190 
.001205 
.001222 
.001287 
.001750 
.002325 
.004600 
.  005325 
.012250 
. 019575 
.0212 
.0225 
.0242 
.0260 
.0280 
.0300 
.  0322 
.0342 
.0367 
.0392 
.0462 
.0530 
.0637 
.0750 
.  0920 
.1187 
.1345 


Inch. 
0. 

.000140 
.  000165 
.  000175 
.000167 
.000165 
. 000170 
. 000005 
.000025 
.000013 
.000022 
.000005 
.  000018 
. 000017 
.  000015 
.000020 
.000013 
.000020 
.  000017 
.000018 
.000015 
.000017 
.000065 
.000463 
.000575 
.002275 
.000725 
.006925 
.007325 
.001625 
.0013 
.0017 
.0018 
.0020 
.0020 
.0022 
.  0020 
.0025 
.  0025 
.0070 
.0068 
.0107 
.0113 
.0170 
.0267 
.0158 


Inch. 

0. 

0. 

.000012 
.000012 
.000012 
.  000012 
.000020 


Iheh. 


Initialload. 


.000012 
0. 
0. 
0. 

.000008 


.000037 


.000017 


Elaatio  limit. 


Tenaile  strength. 


Elougation  per  inch  after  rupture,  ".132. 

Elongation  of  5"  sections,  1".26»,  '^73,  ".74,  ".67,  ".70,  ".68,  ".61,  ".59, 
".64,  ".52. 

Area  at  fracture,  l".88x".82  =  1.54  square  inches. 

Contraction  of  area,  27.4  per  cent. 

Fractured  3"  from  face  of  holder  jaws. 

The  fracture  began  on  the  inside  edge  of  the  bar.  This  side  was  open 
".10  after  fracture. 


TESTS    OP    IRON   AND   STEEL. 
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Appearance  of  fracture,  fine  silky  55  per  cent.,  including  a  layer  of 
light-colored  metal,  for  the  inside  part,  or  that  next  specimen  B  in  the 
strap.    The  outside  section  45  per  cent,  fine  granular. 

The  fractured  ends  were  submitted  to  bending  tests  with  the  follow- 
ing results : 

First  sample,  in  the  condition  it  was  taken  from  the  testing  machine, 
bent  cold  about  85°,  when  fractures  were  opened  on  the  convex  side  of 
bend. 

A  second  bar  bent  140^  and  then  showed  cracks. 

A  third  bar  bent  cold  after  annealing  ISO©  and  closed  down  without 
fracture;  also,  samples  brought  to  a  welding  heat  and  allowed  to  cool, 
and  those  tested  while  at  a  welding  heat  bent  double  without  injury. 


WEOUQHT'IBON  BABS.-^MATERIAL  FOB  GUN-CABBIAOE  STB  APS. 

[Fuinished  by  A.  G.  TompkinB  &  Co.] 
Strap  No.  1. 
ZoeaUarp  (f  specimens  iipsirti^. 


No.  531. 
Specimen  A. 

Sectional  area,  2''.32  x  1''.25  =  2.90  square  inches. 
Gauged  length,  4(K'. 


Applied  loads. 

Elongation 

Successive 
elongation 
per  incb. 

Permanent 
set 

SnccesaiTe 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

per  inch. 

Poundi. 
2,900 
14,600 
29,000 
43,500 
46. 000 
48.000 
50,000 
52,  000 
54,000 
56,000 
58,000 
60,  000 
62,000 
64,000 
66,^00 
68,000 
69.000 
70. 000 
71,000 
72,000 
72,500 
73,  000 
74,000 
75.000 
76,000 

Pounds. 
1.000 
5,000 
10.000 
15.000 

Inch. 
0. 

.000130 
.000305 
.000500 
.000530 
.000560 
.  000585 
.  000610 
.000633 
.000660 
.000087 
.  000720 
.  000745 
.000767 
.  000797 
.  000825 
.000848 
.000863 
.000875 
.000895 
.  000905 
.000923 
.000935 
.000958 
.000985 

IneK. 
0. 

.000130 
.000175 
. 000195 
.000030 
.000030 
.000025 
.000025 
.000023 
.  000027 
.000027 
.000038 
.000025 
.  000022 
.000030 
.000028 
.000023 
.000015 
. 000012 
. 000020 
.000010 
.000018 
.000012 
.000023 
.000027 

Inch. 
0. 
0. 
0. 

.000008 

Inch, 
b. 

Initialload. 

".'ooooos'" 

20,000 

.000020 

.000012 

..... ...... 

;.",*; 

25,000 

.000058 

.000038 
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TESTS   OF   IRON  AND   STEEL. 


Applied  loads. 

Elongation 

Saccesaive 

Sttooessive 

Total. 

Per  Muare 
inch. 

perbicb. 

elongation 
per  inch. 

set. 

-t    1 

Pound*. 

77.000 

78,000 

79,000 

80,000 

81,  OjO 

82,000 

83,000 

84,000 

85,000 

86.000 

87.000 

89,900 

92,800 

95,700 

98,600 

101,500 

104,400 

107.800 

110,200 

113,100 

116,000 

118,000 

121.800 

124,700 

127,600 

130,500 

138,400 

136,800 

139.200 

141,200 

142,800 

Pounds, 

Inch. 

.000998 

.001020 

.0OW5O 

.  001075 

.001100 

.001170 

.001285 

.001550 

.003400 

.004687 

.006730 

.0J78 

.0103 

.0128 

.0158 

.0185 

•  OJIO 

.0248 

.0283 

.0388 

.0388 

.0400 

.0495 

.0545 

.0625 

.0708 

.0805 

.0930 

.1035 

.1105 

.1245 

I7ich. 

.000013 

.000022 

.000030 

.000025 

.000025 

.000070 

.000113 

.  000265 

.001940 

.001197 

.002043 

.001070 

.0025 

.0020 

.0030 

.0032 

.0025 

.0038 

.0035 

.0055 

.0050 

.0012 

.0095 

.0050 

.0080 

.0078 

.0102 

.0145 

.0085 

.0160 

.0050 

Inch, 

Inch. 

Elasticlimit. 

yreti 

Tensflee  steength. 

27,930 

80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40.000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
49.240 

EloDgatioa  per  inch  after  rapture,  ^M24. 

Elongation  of  6^'  sections,  ''.57,  ''.62,  ".65,  ".63,  (".75  fractured  sec- 
tion), ".62,  ".57,  ".56. 
Area  at  fracture,  2".21  x  1.12"  =  2.48  square  inches. 
Contraction  of  area,  14.5  per  cent. 
Appearance  of  fracture  fibrous  80  per  cent,  granular  20  per  cent. 


TESTS   OF   IRON   AND   STEEL. 

No.  532. 

Specimen  B, 

Sectional  area,  2''.32 x  1''.25  =  2.90  square  inches. 
Gauged  length,  40'^ 
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AppUedloAdB. 

Elongation 
perUich. 

Soccesaive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permaneni 

set. 

Remarks. 

Total 

Per  square 
inch. 

.  Pounds. 
2.900 
14,500 
29,000 
43,500 
46.000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60.000 
62,000 
64.000 
66,000 
68,000 

Pounds. 

1,000 

6,000 

10,000 

15,000 

Inch. 
0. 

.000140 
.000333 
.000508 
.000543 
.000567 
.000505 
.000620 
.000645 
.000670 
.000698 
.000725 
.000750 
.000776 
.000800 
.000830 
.000858 
.000890 
.000900 
. 000913 
.00U938 
.000953 
.0OU975 
.000998 
.001018 
.  001038 
.001062 
.001108 
.001175 
.  001325 
.  001675 
.  001825 
.004163 
.  005150 
.00d7oO 
.008800 
.011200 
.  013475 
.016250 
.010400 
.022625 
.0270 
.0317 
.0363 
.0422 
.0483 
.0532 
.0608 
.0717 
.0820 

Inch. 
0. 

.000140 
.000193 
.000176 
.000035 
.000024 
.000028 
.000025 
.000025 
.000025 
.000028 
.000027 
.000025 
.000025 
.000026 
.000030 
.000028 
.000032 
.  000010 
.000013 
.000025 
.000015 
.00W22 
.  Ouuu^s 
.  000020 
.000020 
.  1)00024 
.000046 
.  000067 
.  000150 
.000350 
. OOOlSO 
.002338 
.000987 
.001600 
.  002U50 
. OOV400 
.  00-^275 
.002775 
.003150 
.003225 
.004375 

Inch, 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

20,000 

.000023 

.000023 



' 

70,000 

72,000 

72,600 

73,000 

74,000 

75,000 

76,000 

77,000 

78,000 

79.000 

80,000 

81,000 

8i,000 

83, 000 

84,000 

85,000 

86,  000 

87, 000 

89,900 

92,800 

05,700 

08,600 

101,  500 

104, 400 

107,300 

110, 200 

113, 100 

116,000 

118,900 

121, 800 

124. 700 

127,600 

130, 500 

183,400 

136, 300 

25.000 

.000055 

.  000032 

27,590 

Elastic  limit. 

. 

Tensile  strength. 

i 

30,000 
31.  OvO 
32.000 
3^,000 
34.000 
35,000 
36,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47, 000 

.0047 
.0046 
.0059 
.0061 
.0049 
.0076 
.0109 
.0103 



■ 



Elongation  per  inch  after  rupture,  ''.097. 

Elongation  of  6''  sections,  ''.46,  ".47,  ".47,  ".46,  ".45  (."63  fractured 
section),  ".47,  ".47. 

Area  at  fracture,  2".24  x  l'M4  =  2.55  square  inches. 
'     Contraction  of  area,  12.1  per  cent. 

Bar  tore  apart,  the  fracture  beginning  at  fhe  edge  next  specimen  C. 
This  part  of  the  fractured  surface  (55  per  cent.)  was  fibrous,  the  balance 
(45  per  cent.)  granular. 

The  fracture  of  the  granular  portion  was  accompanied  by  a  loud  re- 
port. 
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No.  533. 

Specimen  C, 

Sectional  area,  2^^32  x  1''.25  =  2.90  square  inches. 
Gauged  length,  40". 


AppUed  loads. 

Elonsation 
per  mch. 

Saocesalve 
eloDsation 
per  mcb. 

Inch. 

0. 

.000150 
.000205 
.000180 
.000030 
.000032 
.000026 

•  .000025 
.000022 
.000025 
.000028 
. 000030 
.000020 
.000024 
.000030 
.000026 
.000030 
.000024 
.OU0013 
.000015 
.000013 
.000020 
.000017 
.000016 
.000012 
.000018 
.000020 
.000028 
.000035 
.000032 
.000042 
.000060 
.000246 
.000452 
.004288 
.001687 
.002625 
. 001713 
.002562 
.002750 
.003625 
.002600 
.005276 
.0030 
.0042 
.0053 
.0052 
.0068 
.0075 
.0105 
.0110 
.0035 
.0157 
.0108 

Pennanent 
set. 

Sacceaaive 
aet. 

Kemarka. 

1    ToUl. 

1 

Persqaare 
inoh. 

Pound*. 
3,900 
14,500 
29,000 
43,600 
46,000 
48,000 
60,000 
52,000 
54,000 
56.0U0 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
72,500 
73.000 
74,000 
75.000 
76,000 
77,0U0 
78,000 
70,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85.000 
86,000 
87,000 
89,900 
92,800 
95,700 
08.600 
101, 500 
104,400 
107.800 
110,200 
113,100 
116, 000 
118,900 
121, 800 
124,700 
127.600 
130, 500 
183,400 
136,800 
139,200 
142, 100 
143,700 

Poundi 
1,000 
5,000 
10.000 
15,000 

Inch. 
0. 

.000150 
.000365 
.000536 
.000565 
.000597 
.000623 
.000648 
.000670 
.000693 
.000723 
.000753 
.000773 
.000797 
.000827 
.000853 
.000883 
.000007 
.000920 
.000996 
.000048 
.000968 
.000986 
.001000 
.001012 
.001025 
.  001045 
.001068 
.001103 
.001135 
.001177 
.001227 
.001473 
.001925 
.  006213 
.007850 
.  0!0475 
.012188 
.014750 
.017500 
.021125 
.023725 
.0200 
.0320 
.0362 
.0415 
.0467 
.0630 
.0605 
.0710 
.0820 
.0855 
.1012 
.1120 

Inch. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load.                      | 

1 

1 

■'*'20,'o6o'" 

0. 

i 

1 

1 

1 

1 

1 

23,000 

.  666625 

.000025 

1 

1 

28,620 

ElaatioUmit.                    , 

1 

""'36,'o66  ' 

31,000 
82,000 
83,000 
34,000 
35,000 
86,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
49,550 

1 

• 

Tensile  strength. 

Elongation  per  inch  after  rapture,  'M123. 

Elongation  of  6"  sections  ''.55,  ".55,  ".54,  ".53,  ".51,  (".73  fractured 
section),  ".54,  ".54. 
Area  at  fracture,  2".22  x  1".12  =  2.40  square  inches. 
Contraction  of  area,  14.1  per  cent. 
Appearance  of  fracture,  fibrous  45  per  cent.,  granular  65  per  cent. 
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WEOUGHT  IRON  MADE  FROM  COLD-BLAST  CHARCOAL  PIO. 
Strap  No.  2. 
jMf^-  ZocccUatvefepeeinun&iipgtrap, 


Z 


E 


^^^%ra0^^ 


Three  strips  planed  from  original  .bar*    Strips  1  and  3  sprang  convex 
on  the  ontside  edges  when  cat  up. 
Strips  warped  before  testing. 

No.  674. 

Mark  1. 

Sectional  area,  2''.29  x  V'.2\  =  2.77  square  inches. 
Gkiaged  length,  40^^ 


AppUed  loads. 

Eloneation 
per  inch. 

Inch. 
0. 

.000152 
.000375 
.000610 
.000670 
.000700 
.000738 
.000793 
.000850 
.000906 
.000952 
.  001025 
.  001103 
.001198 
.001486 
.002125 
.003375 
.004026 
.005418 
. 0U6413 
.009360 
.011000 
.014100 
.  016438 
.018475 
. 022875 
.02.53 
.0290 
.0345 
.0365 
.0438 
.0478 
.0552 
.0612 
.0695 
.0778 

Successiye 
elongation 
perlnch. 

Permanent 
set 

SnocessiTe 

permanent 

set. 

Remarks. 

TotaL 

Per  square 
iDcb. 

2,770 
13,850 
27,700 
41,550 
44,000 
46,000 
48,000 
60,000 
62,000 
64.000 
66,400 
66,000 
68,000 
60,000 
62,000 
64,000 
66,000. 
68,000 
60,260 
72,020 
74,790 

"PnwnAi. 

1.000 

5.000 

10,000 

16,000 

0. 

.000152 
.000228 
.000235 
.000060 
.000080 
.000038 
.000056 
.000057 
.000056 
.000047 
.000078 
.000078 
.000095 
.000287 
.000640 
.001250 
.000650 
.001388 
.001000 

Inch. 

0. 

.000023 
.000050 
.000100 

Inch, 
0. 

.000026 
.000025 
.000050 

Initial  load. 
Slastlo  limit 

20.000 

.000280 

.000180 

25.000 
26.000 
27.000 
28.000 
29.000 
80.000 
31.  OOO 
82,000 
83,000 
34.000 
35.000 
36.000 
37,000 
38.000 
39.000 
40,000 
41,000 
42,000 
43,000 

.004530 

.004250 

.002937 
.001650 
.008100 
.002338 
.002037 
.004400 
.002425 
.0037 

77,660 

80,830 
83.100 
86.870 
88,640 
91,410 
94.180 
96,050 



.0056 
.0020 
.0073 
.0040 
.0074 
.0060 
.0088 

I 

99.720 

1 

1  102,490 

1 

105,260 

108, 030 
110,800 
113,670 
116,840 
119, 110 

.0083 

1 

Elongation  per  inch  after  rupture,  ''.093. 
Elongation  of  5''  sections,  ''.60,  ".80»,  ".60,  ".42,  ".40,  ".39,  ".39,  ".40, 
".41,  ".41. 
Area  at  fracture,  2".04  x  1".07  =  2.18  square  Inches, 
Contraction  of  area,  21.3  per  cent. 
Appearance  of  fracture,  fibrous  100  per  cent.,  lamellar. 
Two  specimens  taken  from  end  of  bar  1,  No.  674. 
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No.  574a. 


Diameter,  ''.564. 

Sectioual  area,  .25  square  inch. 

Tensile  strength,  12,240  pounds  =  48,960  pounds  per  Hqaare  inch. 

Gontraotion  of  area,  27.6  per  cent. 

Elongation  in  2'',  25  per  cent. 

Appearance  of  fracture  fibrous,  lamellar. 

No.  5746. 

Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 

Tensile  strength,  12,080  pounds  =  48,320  pounds  per  square  inch. 
Contraction  of  area,  33.5  per  cent. 
Elongation  in  2",  28  per  cent. 

Appearance  of  fracture  fibrous,  lamellar.    A  small  piece  flaked  off  iu 
turning,  owing  to  an  imperfect  weld  in  the  rolling. 

No.  575. 


MarTc,  2. 

Sectional  area,  2".32  x  l".2l  =  2.81  square  inches. 

Gauged  length,  40". 

Bar  bent  before  the  test.    Micrometer  on  the  convex  side. 


AppUed  loads. 

Elonntion 
peruich. 

Saooeasire 
eloDgallon 
per  mcb. 

Permftaent 
set 

Saeceasive 

pemument 

set. 

Inch, 
0. 

-.000013 
-.000012 

Remarks. 

Total 

Per  sqnaro 
incb. 

Poundf. 
2,810 
14,050 
28,100 
42,150 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56.200 
58,000 
60,000 
62,000 
64,000 
66.000 
68, 000 
70,  250 
73,060 
75, 870 
78,680 
81,490 
84,300 
87,110 
89,920 
92, 730 
95,540 
98.850 
101, 160 
103.970 
100.780 
109,590 
112,400 
115,210 

Pwndi. 
1,000 
6,000 
10,000 
15,000 

JncA. 
0. 

.000123 
.000308 
.000480 
.000508 
.000522 
.000560 
.000578 
.000620 
.000655 
.000725 
.000798 
.000873 
. 001010 
. 001228 
.001498 
.  002080 
.  003350 
.  004475 
.007075 
.009250 
.0118 
.0145 
.0178 
.0205 
.0240 
.0273 
.0.115 
.03W 
.  0420 
.  04C8 
.0518 
.  0,'iai 
.0663 

J91«A. 

0. 

.000123 
.000180 
.000177 
.000028 
.000014 
.000088 
.000018 
.000042 
.000035 
.000070 
.000073 
.000075 
.000137 
.  000218 
.  0002(55 
.000587 
.001270 
.001126 
.002600 
.002175 
.002550 
.0027 
.0033 
.0027 
.0035 
.0033 
.0042 
.0015 
.0060 
.0048 
.0050 
.0067 
.0078 
1 

0. 

-.000013 
-.000025 

Initial  load. 
Elastic  limit. 

20,000 

.000050 

.000075 

21,350 

25,000 
26,000 
27,000 
28.000 
29. 000 
30.000 
31,000 
32,000 
83,000 
34,000 
35,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 

.002463 

.002413 

' 

1 

1 

1 

1 
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per  Inch. 

Saooetsire 
elonntion 
perlncb. 

Permanent 
set. 

Sncoeaaive 

permanent 

aet 

Bemarka. 

Total. 

PersqiiAre 
in()h. 

118,020* 

120.880 

123,640 

126,450 

128,280 

Potmdt, 
42,000 
43,000 
44,000 
46,000 
46,650 

Inch, 
.0746 
.0850 
.0966 
.1038 
.1176 

Inch. 
.0082 
.0105 
.0115 
.0078 
.0137 

Inch. 

Inch. 

Tenaile  strength. 

Elongation  per  inch  after  raptore, ".  127. 

Elongation  of  6''  sections,  ''.68,  ''.92»,  ''.55,  ".49,  ".51,  ".61,  ".65,".68, 
".76,  ".85. 

Area  at  fracture,  2".10  x  1".05  =  2.22  square  inches. 

Contraction  of  area,  21  per  cent. 

Appearance  of  fracture  fibrous,  laminated.  A  seam  extends  the 
width  of  the  bar  at  the  middle  of  its  thickness. 

Specimen  taken  from  end  of  bar  2,  fTo.  575. 

No-  576a. 

Diameter,  ".564. 

Sectional  area,  .26  square  inch. 

Tensile  strength,  11,760  pounds  =  47,000  pounds  per  square  inch. 

Elongation  in  2",  26.5  per  cent. 

Diameter  at  fracture,  ".48. 

Area,  .181  square  inch. 

Contraction  of  area,  27.6  per  cent. 

Appearance  of  fracture  fibrous,  seamy. 

Another  specimen  was  turned  down  from  end  of  bar  No.  2,  and  a  part 
of  the  threaded  head  came  off  at  an  imperfect  weld  in  the  rolling,  unfit- 
ting the  specimen  for  testing. 

No.  576. 

Marh,  3. 

Sectional  area,  2".27  x  1".20  =  2.72  square  inches. 
Gauged  length,  40". 
Bar  bent  before  the  test. 


Applied  loads. 

Slonxation 
per  inch. 

SaccessiTe 

eloDgation 

per  inch. 

Permanent 
set. 

SaooeesiTe 

permanent 

set 

Bemarka. 

TotaL 

Per  sqoare 
inoh. 

Po%md», 
2,r20 
13,600 
27,200 
40.800 
42,000 
44,000 
46,000 
48,000 
50,000 
62,000 
64,400 
66,000 
68,000 
60,000 
62,000 

Pounds. 
1,000 
5.000 
10,000 
15.000 

Tneh. 
0. 

.000125 
.000298 
.000460 
.000480 
.  000520 
.000545 
.000565 
.000590 
.000620 
.000660 
.000713 
.000763 
.000828 
.000905 

Inch. 
0. 

.000125 
.000178 
.000162 
.000020 
.000040 
.000025 
.000020 
.000025 
.000030 
.000040 
.000058 
.000050 
.000065 
.000077 

Inch. 
0. 

-.000016 
-.000026 
-.000025 

Inch. 

-.000015 
-.000010 
0. 

Initial  load. 
Elasticlimit. 

20.000 

-.000020 

.000005 

22,790 
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ToUl. 

TermMte 

perlnob. 

P<nmdt. 

Poundt. 

Ineh, 

64,000 
MtOOO 

.001100 

. 001418 

68.000 

25,000 

.001075 

70,000 
72,000 
78,440 

.002875 

.004050 

27,000 

.005700 

76.100 

28^000 

.008000 

78,880 

20,000 

.0108 

81,000 

80,000 

.0128 

84,820 

81,000 

.0155 

87,040 

82,000 

.0188 

88,760 

33,000 

.0218 

02,480 

84,000 

.0260 

9S,200 

86,000 

.0808 

97,020 

86.000 

.0848 

100,040 

87,000 

.0368 

168,860 

8K,000 

.0440 

106.080 

80,000 

.0400 

108,800 

40,000 

.0550 

111,820 

41,000 

.0553 
.0560 
.0708 

114,240 

42,000 

116,000 

48,000 

.0760 

110,680 

44,000 

.0663 

122,200 
122,400 

.0030 

46,000 

.0083 

124,250 

45,680 

.1143 

elonmtlonl^®™^®^*  permuient 
perlnch.  I        "''       \        set. 


Inch. 

. C00105 

.000318 

.000657 

.000900 

.001175 

.001650 

.002300 

.0023 

.0025 

.0027 

.0033 

.0080 

.0042 

.004s3 

.0045 

.0020 

.0072 

.0050 

.0060 

.0003 

.0007 

.0148 

.0052 

.0103 

.0067 

.0063 

.0150 


Inch. 

Inch, 

.001118 

.001138 

Semarln. 


Sastalned  load  8^. 


Tenaile  strength. 


Elongation  per  inch  after  rapture,  'M16. 

Elongation  of  6''  sections,  ''.62,  ''.51,''^48,  ''.48,  ".50,  ".62,  "•83»,  ".63. 
".69,  ".67. 
Area  at  fracture  2".08  x  1".06  =  2.20  square  inches. 
Contraction  of  area,  19.1  per  cent 
Appearance  of  fracture  fibrous,  laminated,  seamy. 

Strap  JTo.  3. 


"^ 


ic: 


-7W 


f 
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Sectional  area,  V'.92  x  1^^28  =  2.46  square  inches. 
Ganged  length,  40'^ 


Applied  loads. 


Total. 


Per  Mnare 
inch. 


Eloncfttion 
per  inch. 


SaooeeaiTe 
elongation 
I>er  inch. 


Permanent 

aet. 


Snoceaaive 

permanent 

aet. 


Remarka. 


Poundt, 
2,460 
12,800 
24.600 
36.900 
88,000 
40.000 
42,000 
44,000 
46,000 
48,000 
49.200 
60,000 
SI.  000 
62,000 
53,000 
54,000 
55,000 
66,000 
67,000 
68,000 
69,000 
60.000 
61,000 
61,500 
62,000 
63,000 
64.000 
65,000 
66,000 
66.  4'JO 
68, 8M) 
71,340 
73,800 
76,280 
78,720 
81,180 
83,640 
86,100 
88,560 
91,020 
93.480 
96.040 
98,400 
100,860 
10.1, 820 
105, 780 
108.240  ' 
110,700 
118,160 
115, 620 
118,080 
120,200 


Pound*. 
1,000 
6,000 
10.000 
16,000 


20,000 


24,800 
26,000 


27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85.000 
86,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
46.000 
46,000 
47,000 
48,000 
48,860 


Inch, 
0. 

.000183 
.000323 
.000510 
.000525 
.000555 
.000580 
.000605 
.000650 
.000678 
.000700 
.000715 
.000730 
.000748 
.000770 
.000783 
.006803 
.000828 
.000845 
.000863 
.000880 
.000008 
.000028 
.000058 
.000995 
.001033 
.001103 
.001173 
.001280 
.001530 
.005000 
.007850 
.009600 
.011650 
.018878 
.016025 
.  019126 
.0230 
.0258 
.0308 
.0333 
.0396 
.0445 
.0503 
.0573 
.0625 
.0713 
.0803 
.0900 
.1063 
.1263 


Inch, 
0. 

.000133 
.000190 
.000187 
.000015 
.000030 
.000025 
.000025 
.000045 
.000028 
.000022 
.000015 
.000015 
.000018 
.000022 
.000013 
.000020 
.000020 
.000022 
.000018 
.000017 
.000028 
.000020 
.000025 
.000042 
.000038 
.000070 
.000070 
.000107 
.000250 
.003470 
.002850 
.002250 
.002050 
.002228 
.003047 
.002200 
.003876 
.0028 
.0045 
.0030 
.0062 
.0050 
•0058 
.0070 
.0052 
.0088 
.0090 
.0097 
.0168 


Ineh. 

0. 

0. 

--.  000003 
—.000003 


Inch. 


Initial  load. 


—.000003 
0. 


.000006 


.000008 


.000080 


.000075 


Elaatio  limit. 


Tenaile  atrength. 


Elongation  per  inch  after  rupture,  'M47. 
Elongation  of  inch  sections,  ''.70,  ''.69,  ".61 
!".(»•,  ".63,  ".67. 
Area  at  fracture,  l".68x  1".08  =  1.81  square  inches. 
Contraction  of  area,  26.5  per  cent. 
Appearance  of  fracture  fibrous,  seamy. 


,69,  ",75,  ".66,  ".73, 
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Applied  loads. 

peruich. 

Snccessive 

Saooeesive 

Total. 

PerBqnara 
inck. 

elongation   --"«---^ 
per  inch.           •**• 

permanent 
Bet 

Bemarka. 

Pounds. 

77,000 

78,000 

70.000 

80,000 

81.0U0 

82,000 

83,000 

84,000 

85,000 

86.000 

87,000 

88.000 

02.800 

05,700 

88,600 

101,600 

104,400 

107,800 

110,200 

113,100 

116,000 

118,000 

121,800 

124,700 

127,600 

180,600 

138,400 

136,800 

188,200 

141,200 

142,800 

Pounds, 

Inch. 

.000008 

.001020 

.00W50 

.001076 

.001100 

.001170 

.001285 

.001550 

.003400 

.004687 

.006730 

.0J78 

.0103 

.0123 

.0163 

.0185 

.0210 

.0248 

.0283 

.0388 

.0388 

.0400 

.0405 

.0546 

.0626 

.0708 

.0805 

.0050 

.1036 

.1105 

.1245 

JticA. 

.000013 

.000022 

.000030 

.  000023 

.000025 

.000070 

.000115 

.000265 

.001040 

.001197 

.002043 

.001070 

.0025 

.0020 

.0030 

.0032 

.0026 

.0038 

.0036 

.0055 

.0050 

.0012 

.0005 

.0050 

.0080 

.0078 

.0102 

.0146 

.0086 

.0160 

.0050 

Ineh, 

Inch. 

ElaatioUmit. 

yretl 

TensQee  strength. 

27,830 

80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
86,000 
87,000 
88,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
40.240 

Elongation  per  inch  after  rapture,  ^M34. 

Elongation  of  5''  sections,  ".57,  ''.62,  "M.  ''.63,  (''.75  fractured  sec- 
tion), ".62,  ".57,  ".55. 
Area  at  fracture,  2".21  x  1.12"  =  2.48  square  inches. 
Oontraction  of  area,  14.5  per  cent. 
Appearance  of  fracture  fibrous  80  per  cent,  granular  20  per  cent. 


TESTS   OF  IRON   ANB   STEEL. 

Ko.  532. 

Specimen  B. 

Sectional  area,  2''.32 x l'^25  =  2.90  square  inches. 
Gauged  length,  4Q^', 
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Elongation 
peruieh. 

Snccesaive 
elongation 
perlnch. 

Permanent 
set 

Inch. 
0. 
0. 
0. 
0. 

Snccesaive 

permaneni 

set. 

Total. 

Per  «qaare 
inch. 

Remarlc^. 

Poundt. 
2.900 
14.500 
29.000 
43,500 
46.000 
48,000 
50,000 
52,000 
64,000 
56,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
72.500 
73,000 
74,000 
76,000 
76,000 
77,000 
78. 000 
79,000 
80,000 
81,000 
8A000 
83,000 
84.000 
8o,000 
86.000 
87.  000 
80.900 
92,800 
95,700 
98,600 
101.  ."iOO 
104.400 
107,  300 
110, 200 
113,100 
116.  000 
118,900 
121,  800 
124, 700 
127,000 
130,500 
183,400 
186,300 

Poundi. 
1,000 
6.000 
10,000 
15,000 

Inch. 
0. 

.000140 
.000333 
.000508 
.000548 
.000567 
.000595 
.000620 
.000646 
.000670 
.000698 
.000726 
.000750 
.000776 
.000800 
.000880 
.000858 
.000890 
.000900 
.000913 
.000938 
.000953 
.000975 
.000998 
.  001018 
.001038 
.001062 
.001108 
.001175 
.001325 
.  001675 
.  001825 
.004163 
.  005150 
.00o7o0 
.008800 
.  011200 
.013475 
.  016250 
.019400 
.022623 
.0270 
.0317 
.0363 
.0422 
.0483 
.0532 
.0608 
.0717 
.0820 

Inch. 
0. 

.000140 
.000193 
.000176 
.000036 
.000024 
.000028 
.000025 
.  000025 
.000025 
.000028 
.000027 
.000025 
.000025 
.000025 
.000030 
.000028 
.000032 
.000010 
.000013 
.000025 
.  0U0015 
.000022 

.  ouoo^s 

.  OU0020 
.000020 
.000024 
.000046 
. 000067 
.000150 
.  000350 
.  OOOllM) 

Inch. 
0. 

Initial  load. 





20,000 

.000023 

. 000023 

25,000 

.000055 

.  000032 



27,590 

Elastic  limit. 

i 

.002338 
.000987 

......     .       1 

30.606 
31.0U0 
32. 000 
3.1.000 
34.000 
35,000 
36.000 
37.000 
38.000 
39, 000 
40,000 
41.000 
42,000 
43.000 
44,000 
45.000 
46,000 
47,000 

.001600 
.  002050 
. 00^400 
.  OOr/75 
. 002775 

1 

.  003150 

.003225 

.004375 

.0047 

.0046 

.0059 

.0061 

.0049 

.0076 

.0109 

.0103 



• 

Tensile  strength. 

Elongation  per  inch  after  rupture,  '^097. 

Elongation  of  6''  sections,  ''.46,  ''.47,  ".47,  ".46,  ".45  (."63  fractured 
section),  ".47,  ".47. 

Area  at  fracture,  2".24  x  1".14  =  2.55  square  inches. 
*     Contraction  of  area,  12.1  per  cent. 

Bar  tore  apart,  the  fracture  beginning  at  (he  edge  next  specimen  0. 
This  part  of  the  fractured  surface  (55  per  cent.)  was  fibrous,  the  balance 
(45  per  cent.)  grannlar. 

The  fracture  of  the  granular  portion  was  accompanied  by  a  loud  re- 
port. 

S.  Ex.  36 68 


1082  TESTS   OF   IRON   AND   STEEL. 

BARS  A,  B,  AND  C  TURNED  DOWN  6"  IN  LENGTH. 


No.  of 
'    test. 


Mark 
on  speci- 
men. 


608 

A. 

609    ' 

B. 

610    1 

C. 

Diameter. 


1.129 
1.129 
1.129 


Seotional 

Elastic  limit 

TJlUmate  strength. 

Elongation  in  6". 

area. 

1 

Total. 

Persq.in. 

Sq.inck. 

I 
1 

Not  determined 
...do 

Pawndt. 
51,820 
51,590 
51, 710 

Poundt. 
51,8*20 
53,590 
5  J,  710 

Tnehet. 

1.83 
1.71 
L71 

PercenL 
30.5 
28.5 

....do  .......... 

28.5 

Area  at  fracture. 


In.  Sq.  in, 

.89  diameter=.622 

.00  (liaroeter=>.  636 

.00  diameters.  636 


Contrac- 
tion 
of  area. 


Percent. 
87.8 
36.4 
36.4 


Appearance  of  fracture. 


Fibrous,  seamy. 

, do , 

do 


Elongation  of  1"  sections. 


Inch. 
.23».  56*,.  33,.  27..  24..  20 
.22,.  19..  66*,.  24,,  21..  19 
.18,.  25,.  64*..  28,.  24,.  22 


STRAPS  NOS.  4  AND  5. 


1 

a 

a 

One  bar  without  marks. 
One  bar  marked  U.  S. 


w«  «f'    Mark 
men. 


Dimensions  in 
inches. 


687 
688 
689 


690 
691 


1 
2 
3 

1.IT.S. 

2.  U.  8. 

3.  U.  S. 


I. 


Width. 


Inch. 
.620 
.620 
.625 

.670 
.670 
.675 


Thick- 


Sectional 
area. 


Inehet. 
1.20 
1.20 
1.21 

1.25 
1.25 
1.24 


Sq.  inch. 
.744 
.744 

.756 

.837 

.837 
.837 


Elaetic  limit. 


Total. 


Poundt. 
20,650 
18,900 
18,230 

22,100 
23,200 
22,600 


Persq.in. 


Poundt. 
27.760 
25,400 
24.110 

26.400 
27.720 
27,000 


Ultimate  strength. 


Tot*l. 


Per  sq.  in. 


Poundt. 
37,490 
87,260 
31, 100 

45.800 
49.200 
48,710 


( 


Poundt. 

50.390 
5C,080 
41,130 

64.720 
58.780 
68,200 


Elongation 
in  10". 


In. 

Pr.et. 

2.34 

23.4 

2.38 

23.8 

1.57 

15.7 

2.03 

20.3 

2.82 

23.2 

2.18 

2L8 

Area  at  firact* 
nrt}. 


Contrac- 
tion 
of  area. 


In.  Sq.in.  Per  cent. 

.60X  .96=.48C  33.6 


.54xl.00».540 


.45X  .68=.  896 
.45X  .88=.396  | 
.i7X  .88  =.414  I 


27.4 


52.7 
52.7 
50.5 


Appearance  of  fWu)ture. 


Fibrous ,-  layers  of  differ- 
ent-colored metal 

Fibrous ;  seamy 

Fibrous ;  opened  at  seam : 
8"  long  X  the  width  of 
the  specimen 

Dull  A'lky.xliglitly  fibrous 


Elongation  of  inch  sections. 


Inch. 

.  18, .  17, .  17, .  17. .  18, .  20, .  21, .  33.  .46*, .  27 
.  22, .  21, .  23.  .20, .  22,  .27.  .41-,.  20, .  20. .  19 


. 06,. 06,.  12,. 14,.  U,.  11,. 23,. 43*,. 21,.  10 

.  11. .  11, .  12, .  14. .  12. .  17. .  23, .  67*. .  21. .  15 
.  65*. .  28, .  21, .  18. .  16, .  15. .  17. .  17. .  16, .  19 
.  60*, .  28, .  23, .  19, .  17, .  14, .  14, .  14, .  18, .  16  i 
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S7.~TW0  WROnOHT-IBOH  CHOSB  BABS  FOB  BOOF  OF  HEW  PEV- 

SIOH  BUHDIHO. 

[Oaneral  M.  C.  UelKS,  aiohttMt.I 


> 


I 


\ 


AiS^ 


^Jt.1 


»«.y  wTTj?.  7^<f 


Jti^7  ^Z€>L^r%. 


^A' 


JtJt.9 


SI 


Ao"^ 


-^cSrzr 


yAXo 


TESTS   Oi*   ikON   ANJ)   STF.FJ. 
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Secared  in  testing  machine  by  a  pin  at  end  A,  and  pulling  against 
blocks  in  front  of  cross- heads  end  B. 

Nineteen  10'^  sections  laid  off  on  stem,  beginning  at  inside  face  of 
cross  heads. 

No.  573. 

Diameter  of  stem,  3".67. 

Sectional  area  of  cylindrical  stem,  10.58  square  inches. 
G-auged  length,  IW'j  beginning  70"  from  cross-heads  on  cylindrical 
stem. 


Applied  loads. 

In  gaaged  length. 

Elongation 

center  of 

pin  hole 

to  oross- 

heads. 

Remarks. 

% 

ToUl. 

Per  square 

Elongation. 

Set 

Pouridi. 
10,560 
62.000 
105^800 
168,700 
166,000 
170,000 
176,000 
180,000 
185,000 
190,440 
106.000 
200,000 
205,000 
210.000 
211,600 
215.000 
220,000 
225,000 
280,000 
235.000 
240,000 
246,000 
250.000 
255,000 
260,000 
264.600 
27.\090 
285,660 
296.240 
806,820 
317,400 
327,980 
338.660 
349.140 
850,720 
370,300 

391,460 
306.500 

*  Pfnmdt. 
1,000 
6,000 
10,000 
15,000 

Jneh, 

0. 

.0160 
.0348 
.0660 
.0690 
.0609 
.0681 
.0666 
.0688 
.0720 
.0761 
.0791 
.0820 
.0865 
.0891 
.0980 
.0970 
.1017 
.1089 
.1180 
.1320 
.1430 
.1625 
.1880 
.2240 
.2780 

Inch, 

0. 

.0010 
.0016 
.0030 

IfusheM, 

.12 
.19 

Initial  load. 

«.06set. 
ElasUc  limit 

".29  set 

Bested  nnder  initial  load  one  honr. 
Tensile  strength. 



18,000 

.0008 

.24 

20,000 

.0170 

.27 

21,270 

.29 

.84 

.89 

.46 
.53 
.64 
.82 

1.0:^ 

1.28 
L61 
1.87 
2.26 
2.70 
8.14 
8.66 

8.70 

25,000 
26.000 
27,000 
28.000 
20,000 
80,000 
81,000 
82,000 
83,000 
34,000 
35,000 

37,000 
37.880 

.1824 

Total  elongation  from  center  of  pinhole  to  face  of  cross-heads, 
3''.00  =  1.4  per  cent. 

Elongation  of  IC'  sections,  beginning  at  cross-heads,  ''.04,  ''.03,  ".00, 
".08,  ".26,  ".23,  ".24,  ".24,  ".29,  ".22,  ".26,  ".16,  ".24,  ".20,  ".23,  ".17», 
".11,  ".08,  ".02. 

Elongations  of  pin  holes,  ".13  each. 

Diameter  at  fracture,  3".63. 

Area,  10.35. 

Contraction  of  area,  2.2  per  cent. 

Fractured  suddenly  under  the  maximum  load,  42^"  from  center  of 
pin  holes,  accompan^d  by  a  loud  report. 

Appearance  of  fracture,  granular  100  per  cent.;  coarse  granulation 
at  center,  finer  at  circumference. 


PHOTOOBAPH  OF  THE  FBACTUBE  OF  BAB  No.  573. 


S.  Ex.  3«,  49.  «. 


TESTS   OF   IKON   AND   STEEL. 
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*    Ko.  798. 

Diameter  of  stem,  3". 76. 

Sectional  area  of  cylindrical  stem,  11.04  square  incije6. 
Gauged  length  10(K',  beginning  W  from  cross-heads  on  cylindrical 
stem. 


Applied  loads. 

In  gauged  length. 

Elongation  i 

center  of  1 

pin  hole  to ! 

croas-headii. 

Remarks. 

Total. 

Per  square 
incb. 

1 
Elongation.' 

Set. 

Pounds. 
11.040 
55,200 
110, 400 
165,600 
108.720 
220, 800 
230,  OOO 
235,000 
240.000 
245.000 
250.000 
255. 000 
260.000 
265. 000 
270, 000 
276.000 
280.000 
285,000 
290.000 

Pounds. 
1,000 
5,000 
10.  OOO 
15,000 
18,000 
20, 000 

Inch. 

0. 

'  .0138 
.0350 
.0549 
.0668 
.0749 
.0789 
.0809 
.0829 
.0850 
.0871 
.0899 
.0023 
.0953 
.0987 
.1039 
.1100 
.1290 
.1630 
.  2028 
.2940 
.4450 
.7100 

Jwsh. 
0. 

.0006* 
.0009 
.0018 
-.0015 
.0022 

Inches. 
0. 
.08 
.14 
.20 
.24 
.27 

Initialload. 

.03  set. 
.06. 

Elasticlimit. 
".12 

1 

Craoks  in  sight  near  ends  of  cylin- 
drical stem,   one  IV  long,  and 
one  U"  long,  end  A.    Smaller 
cracks  opened  at  end  B. 

Tensile  strength. 

.205 



.84 

24,460 
25,000 

.36 

.375 

.395 

.0123 

.48 

205. 000 

800.000 
305. 000 
310.000 
320, 160 
331, 20U 
342.240 
353.280 
364.820 
375. 360 
386.400 
397,440 
408,480 

410.620 
428.200 

.66 

""20,000" 
30.000 
31,000 
32, 000 
33,000 
34.000 
35.000 
S6.000 
37,000 

38,000 
38,790 

1.14 
1.48 
1.86 
2.15 
2.47 
2.90 
3.36 
3.77 
4.28 
4.87 

5.52 

Total  elongation  from  center  of  pin  hole  to  face  of  cross-heads,  6".16  = 
2.45  per  cent. 

Total  elongation  in  gauged  length,  3''.39  =  3.39  per  cent. 

Elongation  of  10''  sections,  beginning  at  cross-heads,  ''.02,  ".02,  ".07, 
".02,  ".14,  ".16,  ".27,  ".39,  ".39,  ".43,  ".41,  ".40,  ".38,  ".34,  ".42,  ".40, 
".37,  ".33,  ".20. 

Elongation  of  pin  holes,  ".27  each. 

Diameter  at  fracture,  3".91. 

Bar  fractured  28".9  from  center  of  pin  holes  end  A,  where  cracks 
were  developed  earlier  in  the  test. 

Appearance  of  fracture,  granular  92  per  cent.,  fibrous  8  per  cent. 
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TfiStS   OF  IROK  AND   STfifiL. 


COMPRESSION  OF  TWO  10"  STEEL  CHANNELS. 
[Muterbd  for  roof  tmea  of  the  new  Pension  boilding.] 

Ends  of  channels  finished  concave  '^01. 

Compression  measurements  taken  in  a  ganged  length  (along  center 
line  of  web}  of  2(y'. 
Sectional  areas  computed  as  one-tenth  the  weight  of  channel  per  yard 

No.  478. 

Form  of  erosS'Section. 


4- 


/K 


10. 


Length,  36''.74. 

WeijGrht,  64J  pounds. 

Sectional  area,  G.5  square  inches. 


Applif 
Total. 

»dloade. 

In  gauged  length. 

Per  sqaare 
inch. 

Compres- 
sion. 

Set. 

Remarks. 

i 

TownA: 
6.500 
82,500 
65,000 
97,500 
130,000 
135,000 

1.000 
5.000 
10.000 
15,000 
20,000 

0. 

.0021 
.0054 
.0088 
.0122 
.0127 
.0131 
.0136 
.0142 
.0148 
.0152 
.0156 
.0159 
.0166 
.0171 
.0178 
.0183 
.0190 
.0199 
.01>04 
.0209 
.0216 
.0222 
.0229 
.0238 
.0242 
.0246 
.0252 
.0263 
.0277 
.0293 
.0319 
.0365 
.0420 
.0490 

IncK 
0. 
0. 
0. 
0. 
0. 

Initial  load. 

1 

140,000 

145,000 

150,000 

155.000 
160,000 
162,500 
165. 000 

26,000 

0. 

170, 000 

1 

176, 000 

180,000 

185,000 

190,000 

'""so.'ooo* 

■ 

195,000 
200,000 
205,000 
210,000 
215,000 
220,000 
225.000 

.0003 

Scale  starts  oiJ  web  and  ilangea. 

""'86,'66o" 

227,500 

230.000 

Blaatio  limit 

235.000 

36,150 
............ 

240,000 

245.000 

250,000 

Web  and  flanges  perceptibly  baokled 

Ultimate  strength, 
of  the  web,  and  concavx)  on  the  side  of  the  ' 

lUBg..                                                                                         1 

255,000 

1  200,000 

40,000 

i  266,000 

1  265,700 

40,880 

1E8T8   OP  IRON  AND   STEEL. 

Uo.  479. 

Form  of  cross-section. 
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>oX}: 


j\ 


lor 


Length,  35''.75. 

Weight,  644  pounds. 

Sectional  area,  6.47  sqaare  inches. 


Applied  loads. 

In  gauge 

Corapres- 
sion. 

Inch. 

0. 

.0021 
.0052 
.0084 
.0118 
.0123 
.  0129 
.  0133 
.0139 
.0144 
.0148 
.  0151 
.0156 
.0160 
.0164 
.0169 
.0176 
.0180 
.0183 
.0193 
.0199 
.0208 
.  0207 
.0212 
.0217 
.0220 
.0224 
.0229 
.0240 
.0252 
.0267 
.0282 
.0293 
.0300 
.0329 
.0361 

d  length.' 
Set. 

Total. 

Pounds. 
6.470 
32,350 
64,700 
97,050 
129, 400 
i:)5, 000 
140, 000 
145,  000 
150.000 
155,  000 
160,000 
161,750 
165.  000 
170.  000 
17.'i,000 
1«0,  000 
185,000 

Per  square 

inch. 

Pounds. 
1.000 
5,000 
10,000 
15, 000 
20,000 

Kemarks. 

Inch. 
0. 
0. 
0. 
0. 
0. 

Initial  load. 

25  000 

0. 

190,000 

104, 100 
•  300  000 

30,000 

0. 

206. 000 
210.  000 
215.  OOO 
220, 000 

225.  000 

226,  450 
230.  000 
•J:j5,  000 
240,  000 
245.  000 
250.  000 
255.  000 
258,  800 
260.000 
265,000 
270,000 
271, 100 

35,000 

0. 

36.320 

Blastio  limit.    Scale  starts  off  web  and  flanges. 

40,000 

.0035 

^ward  deflection  observed  at  middle. 
Ultimate  strength. 

41,900 

Failed  by  deflecting  perpendicnlar  to  the  plane  of  the  web,  and  con- 
cave on  the  side  of  the  flanges. 

The  macximnm  deflection  occurred  at  a  point  8''  from  the  end  of  the 
bar. 

Tension  test  of  steel  specimens  cut  from  channel  bars,  previonsl^^ 
tested  by  compression  for  General  M.  C.  Meigs.    (Nos.  478  and  479.) 
Material  for  new  Pension  building. 
S.  Ex.  36 69 
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ITo.  629. 
Farm  of  specimeiM, 


0)  i^ 


II  o 


35r^  — 

(From  bar  No.  478.) 

Sectional  area,  2".50x''.40=  1.00  sqaare  inch. 

Sapid  stretching  began  at  44,000  pounds. 

Tensile  strength,  73,410  pounds  per  sqaare  inch. 

Load  at  time  of  rapture,  64,000  pounds. 

Elongation  in  15'',  3".69  =  24.6  per  cent. 

Elongation  of  inch  sections,  ".18,  ".18,  ".23,  ".29,  ".70»,  ".24,  ".22, 

-^1,  ".24,  ".23,  ".23,  ".22,  ".21,  ".16,  ".15. 

Area  at  fracture,  l".94x".28  =  .543  sqaare  inch. 

Contraction  of  area,  45.7  per  cent. 

Appearance  of  fracture,  silky. 

No.  630. 

(From  bar  No.  479.) 

Sectional  area,  2".50x  ".40=  1.00  sqaare  inch. 
Rapid  stretching  began  at  45,300  pounds. 
Tensile  strength,  73,940  pounds  per  square  inch. 
Load  at  time  of  rupture,  65,000  pounds. 
Elongation  in  15",  3".40  =  22.7  per  cent. 

Elongation  of  inch  sections,  ".18,  ".16,  ".16,  ".17,  ".15,  ".18,  ".19, 
''.20,  ".23,  ".30,  ".62»,  ".27,  ".22,  ".19,  ".18. 

^rea  at  fracture,  1".97  x  ".30  =  .591  square  inch. 
Contraction  of  area,  40.9  per  cent 
Appearance  of  fracture,  silky. 

THREE  WROUGHT-IBON  BAES. 

[Fnniiflhed  by  Q«nenl  M.  C.  Mdgs,  IT.  S.  ▲.] 

Fwm  of  Nos,  799  and  800. 


^  le^ 


ti" 


i<i^ 


y        „.       J3=] 
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No.  799. 
Mark. 

Diameter,  ''.81 ;  sectional  area,  .515  square  inch. 
Blaatic  limit,  17,950  pounds  =  34,850  pounds  per  sqaare  inch. 
Tensile  strength,  28,620  pounds  =  55,570  pounds  per  square  inch. 
Elongation  in  10",  2".05  =  20.5  per  cent. 

Elongation  of  inch  sections,  ".43»,  ''.35,  ".22,  ".19,  ".17,  ".16,  ".15, 
.15,  ".13,  ".10. 

Diameter  at  fracture,  ".57  \  area,  .255  square  inch. 
Contraction,  50.5  per  cent. 
Appearance  of  fracture,  fine  fibrous. 

No.  800. 
Marie  .  . 

Diameter,  ".815;  sectional  area,  .522  square  inch. 
Elastic  limit,  18,300  pounds  =  35,060  pounds  per  square  inch. 
Tensile  strerigth,  2!),260  pounds  =  56,050  pounds  per  square  inch. 
Elongation  in  10",  2".29  =  22.9  per  cent. 

Elongation  of  inch  sections,  ".20,  ".59*,  ".30,  ".22,  ".20,  ".17,  ".17, 
".17,  ".15,  ".12. 
Diameter  at  fracture,  ".58;  area,  .264  square  inch. 
Contraction,  49.4  per  cent.  » 

Appearance  of  fracture  fine,  fibrous. 

No.  801. 
Farm  of  specimen. 


^ 


jor  =*"N- 


SeCtional  area,  .50  square  inch. 

Elastic  limit,  14,120  pounds  =  28,240  pounds  per  square  inch. 
Tensile  strength,  25,815  pounds  =  51,630  pounds  per  square  inch. 
Elongation  in  10",  1".97  =  19.7  per  cent. 

Elongation  of  inch  sections,  ".17,  ".21,  ".21,  ".21,  ".21,  ".33*,  ".20, 
.15,  "15,  ".13. 

Diameter  at  fracture,  ".68;  area,  .363  square  inch. 
Contraction,  27.4  per  cent. 
Appearance  of  fracture  fibrous,  spongy. 
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COMPRESSION  OF  BRICK  WORK  AND   CONCRETE,  SAID  TO  BE  TWENTY- 
FIVE  YEARS  OLD. 

[FaniUhed  by  Geoeral  M.  C.  Meiics,  0.  S.  A.] 
No.  419. 


:sr 


::sr 


\.              ^\ 

^v^ 

t 

^ 

i 

is: 


Foar  courses  of  bricks  laid  ia  cement  mortar.  Average  thickness  of 
joints,  I''. 

Total  weight,  178J  pounds. 

Weight  per  cubic  foot,  128.6  pounds. 

Bed  surfaces  faced  with  plaster  of  Paris  to  secure  even  bearings  in 
testing-macjiine. 

Compressed  area,  234  square  inches. 

First  crack  at  360,000  pounds  =  1,538  pounds  per  square  inch. 

Ultimate  strength,  578,000  pounds  =  2,470  pounds  per  square  inch. 


TESTS   OF   IRON   AND    STEEL. 
No.  420. 
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Irregular  block  of  concrete,  composed  of  cement  mortar  and  broken 
stones. 

Total  weight,  150^  pounds. 

Weight  per  cubic  foot,  144.5  pounds. 

Bed  surfaces  faced  with  plaster  of  Paris  to  secure  even  bearings  in 
testing-machine. 

Compressed  area,  ISO  square  inches. 

First  crack  at  112,000  pounds  =  622  pounds  per  square  inch. 

Ultimate  strength,  135,300  pounds  =  752  pounds  per  square  inch. 
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28.— TESTS  OP  HEALET  PATEVT  METALLIC  SPLICE. 

[Employed  to  hold  steel  and  iron  wire  rope  in  dead-eye  and  roand-eye  sockets,  made  for  Eqnipmeml: 
Bureau,  u.  S.  Navy  Department.] 

Elongations  recorded  in  these  tests  were  measured  from  head  to  head 
of  testing-machine,  and  inclades  stretch  of  rope,  yielding  in  sockets, 
and  elongation  of  eyes. 


.0 


.* 

e 

^ 


s 


^    I 


I 


■ } 


? 
$ 


i^l) 


TESTS  OF  mON  AND  STEEL. 
No.  439. 
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(4"  iron-wire  rope.) 


6  strands  of  7  wires  each. 
Length  between  sockets,  5^  3'^ 
Length  of  rope  in  each  socket,  8^'^ 


AppUed 
loads. 


Time  under  load  and 
elongation. 


Time.      Elongation. 


Bemarks. 


25,000 
"80,"000' 


30,000 


26,000 


30.000 
35,000 
40,000 


40,000 


41,000 
42,000 
43,000 
44,000 
45,000 
40.000 
47,000 
48,000 
40,000 
60,000 
60,000 


Minuiet, 
0  < 
0 
2 
0 
2 
0 
2 
0 
2 
0 
1 
2 
8 
4 

8 
10 
11+ 
U 
18 
14 
15 

0 

2 

4 

6 

8 
10 
12 
15 
17 
20 
22 
24 


IneheM. 

a 

.0878 
.0048 
.1640 
.1710 
.2330 
.2438 
.3080 
.8240 
.4090 
.4420 
.4400 
.4540 
.4580 
.4680 
.4648 
.4678 
.4705 
.4720 
.4738 
.4760 
.4770 
.4700 
.4805 
.4818 
.4540 
.4541 
.4648 
.4555 
.4564 
.4675 
.4580 


.4627 
.4638 
.4641 
.4039 
.5820 
.7080 
.7340 
.7430 
.7480 
.7520 
.7560 
.7670 
.7940 


.9190 
.9670 

1.00 

1.06 

1.12 

L16 


Initial  load. 


Load  backed  off  to  25, 000  poonda. 


LoadBgradnallyincreaaed  fkt>m  40,000  to  50,000  ponnda,  occu- 
pying 1  minute  between  each  Inorement  of  1,000  pounda. 


Micrometer  removed. 

Very  decided  drawing  of  the  rope  in  one  socket. 


Sixty  thonsand  pounds  were  sustained  15  minates,  daring  which  time 
the  rope  contlnaed  to  draw  from  the  socket.  When  the  rope  had  drawn 
about  J'',  loads  were  increased  to  61,200  pounds,  the  maximum,  when 
one  strand  parted  6^'  from  the  socket  in  which  yielding  had  occurred. 

The  total  amount  the  rope  drew  from  this  socket  was  i".  The  rope 
appeared  to  be  secure  in  the  opposite  socket 
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No.  440. 
{Si"  steel-wire  rope.) 


6  strands  of  7  wires  each. 
Length  between  sockets,  5'  5". 


Applied 
loads. 

Time  under  load  and 
elongation. 

Time. 

Elongation. 

Pounda. 
6,000 
10,000 
15, 000 
20,000 
25,000 
30.000 
35, 000 
40.000 

Minutes. 
0. 

Inches. 
0. 
.1120 

.  2070 

.  'JOCO 

.  3830 

.4700 

.5580 

.(>o40 

2 

4 
6 
8 
10 

.0700 

.6800 

.6870 

.6020 

.6960 

41,000 
42,000 

.7110 

.7240 

2 

.7335 

43,000 

.7460 

2 

.7590 

44,000 

.7710 

2 

.7840 

45,000 

7970 

2 

4 
6 
8 
10 

.  8110 

8190 

!8250 

.8305 

.  8365 

40,  OCO 
'"47,"66o'" 

.8190 

2 

.8570 
.8690 

2 

&850 

48,000 

"'45,"o66'" 
■'wfooo*' 

8900 

2 

.0210 
.  9350 

2 

.9570 
.  9742 

2 
4 

0 

8 
10 

9970 

1. 0100 

1. 0205 

1.0308 

"6i,"ooo" 
^52,'666" 

1.  0385 
1. 0515 

2 

1.0654 
1.0790 

- 

l.lOfiO 

53,000 

1. 1300 

2 

4 

1. 1K80 

].2:i40 

54,  OCO 

1. 2515 

2 

1. 2690 

55,000 

1.2850 

2 

4 
6 
8 
10 

1  3012 

1.3170 

1.3300 

1  3440 

'■68,'o66"" 

1.8540 
1. 8746 

2 

1  8888 

,67,000 
■'68,'6oo"* 
"50,'000"" 

'"6o,'666" 

1. 4055 

2 

1.4300 
1.4480 

2 

1.4875 
1. 5130 

2 

1.5510 
1. 57.50 

2 

4 
6 
8 

1  6170 

1.6410 

1.6660 

1  6840 

V  >^  c  - 

Remarkn. 


Initial  load. 


>Rope  strock  with  band-spike  and  hammer. 
Solder  started  in  south  socket. 


Wire  started  at  north  end. 


Snapping  sound. 
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Applied 
loads. 

Time  under  load  and 
eloni^tion. 

Semarks. 

Time. 

£longatioD. 

Poundg. 
60,000 

10 
12 
14 
16 
18 
20 
40 

Inchsg, 
1.7060 
1.7385 
1. 7615 
3.7820 
1.8100 
1.8350 
2.15 

Maximum  load  applied. 

"is,"  066'" 

.  67,000 

The  maximum  load,  67,000  pounds,  drew  the  rope  rapidly  from  the 
north  socket.    Forty  per  cent,  of  the  solder  carried  with  the  rope. 
Bope  in  the  south  socket  started  y. 

No.  441. 

(4''  iron- wire  rope.) 

6  strands  of  7  wires  each. 
Length  between  sockets,  4f  W, 
Length  of  rope  in  each  socket,  8J''. 


Applied 
loads. 

1 

Time  under  load  and 
elongation. 

Elongation 

in«0" 

on  rope. 

Homarlcs. 

Time. 

Elongation. 

Poundu, 
25,000 

Minutet. 
0. 
7 

15 
30 

»Ter  night,  1 

Jnehet. 
0. 

.0097 
.0145 
.0248 

5  hours,  und 

.0033 
.0540 
.0572 
.0582 
.0582 
.0640 
.0643 
.0704 
.0714 
.0773 
.0781 
.0849 
.0860 
.0940 
.0960 
.0971 
.0983 
.0994 
.1001 
.1004 
.1060 
.1078 
.1150 
.1184 
.1260 
.1296 
.1382 
.1420 
.1505 
.1548 
.1571 
.1590 
.1600 

Inch, 

Initial  load. 

After  15  hours. 
Initial  reading  on  rope. 

Started  in  socket,  north  end. 

Bested  < 

16,000 
25,000 

erload. 

19 
22 
25 

0. 

.0007 
.0007 
.0036 
.0030 
.0071 
.0076 
.0109 
.0111 
.0150 
.0159 
.0106 
.0205 
.0210 
.0213 
.0219 
.0220 
.0221 
.0253 
.0260 
.0299 
.0310 
.0353 
.0368 
.0413 
.0428 
.0471 
.0490 
.0500 
.0503 
.0509 

26,000 

2 

27,000 

2 

28,000 
"29,"o66"' 

■'30,"666" 

2 

2 

2 

4 

6 

8 

10 

15 

:.... 

31,000 
"32,'6o6" 

2 

I 

2 

33, 000 
"34,"  066" 
"35,' 000"' 

2 

2 

2 

4 
6 
8 
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Applied 

Time  under  load  ftnd 

Elongation 
inlO" 
on  rope. 

Kemarks. 

Time. 

EIoDgatioD. 

f 

Poundf. 

MinuU*. 
10 
12 
14 
16 
18 
20 
22 
24 
26 

32 
34 
36 

38 
40 

Inehet. 
.1614 
.1626 
.1638 
.1650 
.1658 
.1660 
.1678 
.1089 
.1696 
.1704 
.1713 
.1720 
.1731 
.1740 
.1747 
.1754 

'  .1817 
.1834 
.1024 
.1958 
.2050 
.2092 
.2100 
.2235 
.2338 
.2389 
.2420 
.2454 
.2480 
.2502 
.2600 
.2634 
.2730 
.2790 
.2889 
.2054 
.3042 
.3162 
.3260 
.3355 
.3455 
.3568 
.3662 
.8795 
.3905 
.4048 
.4100 
.4368 
.4470 
.4665 
.4785 
.4885 
.4996 
.5085 
.5168 
.5260 
.5375 
.6480 
.5598 
.6730 
.6870 
.6045 
.6215 
.6460 
.6720 
.7140 
.7520 
.8105 
.0260 

L07 

1.35 

L85 

Inch. 
.0512 
.0514 
.0518 
.0520 
.0621 
.0524 
.0525 
.0529 
.0530 
.0531 
.0532 
.0533 
.0535 
.0538 
.0539 
.0540 
.0570 
.0679 
.0621 
.0638 
.0678 
.0700 
.0745 
.0772 
.0820 
.0838 
.0847 
.0858 
.0862 
.0868 

Oatofaocketli". 

'*85,"666'" 

"86,666" 

"87,*666" 
"i8,'666" 
"89;666  " 
''46,"6o6" 

2 

2 

2 

2 

2 
4 
6 

8 
10 

41,000 

'42,606* 
"43,'666" 

"44,'6o6" 

■'45,666" 
■46»'666" 
"47,066" 
*'48,"666" 
'49,666" 
"66;666" 

2 



2 

2 

2 

2 

2 

2 

2 

2 

2 
4 
6 
8 
10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
80 
32 
34 
36 
38 
40 
42 
44 
46 

"6i'666" 

Eope  drew^  out  of  socket  at  north  end,  carrying  with  it  60  per  cent, 
of  the  solder. 
Eope  barely  started  in  the  south  socket. 


TESTS   OF   IRON   AND    STEEL. 

No.  442. 

(3^''  iron- wire  roi)e.) 

6  strands  of  7  wires  each. 

Length  of  rope  between  sockets,  5^  1". 
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Applied 
loade. 


Time  under  load  and 
elongftUon. 


Time.      Blongation. 


Bemarke. 


Poimdff. 
5,000 
20,000 


0 


2!s000 
"80,'000' 


85^000 

's^'ooo' 


88,000 


88.000 


80,000 

'46,"ooo" 


2 
4 
6 
8 
10 
12 
U 
16 
18 
20 
22 
24 
26 
28 
80 
82 
34 
86 
38 
40 
42 
44 
46 
48 
60 
52 
54 
66 
58 
60 
62 
66 
68 
70 
75 
81 


41,000 

'ii'ooo' 


Inehei. 
0. 

.2530 
.2670 
.4850 
.4525 
.6020 
.6248 
.7820 
.8160 
.0500 
1.0200 
1.0684 
1.0630 
1.0640 
1.0720 
1.0778 
1.0830 
1.0870 
1.0918 
1.0060 
1.0993 
1.1025 
1.1060 
1.1090 
1.1U5 
1. 1147 
1. 1170 
1.1197 
1.1221 
1.1242 
1.1262 
1.1285 
1.1805 
1.1881 
1.1850 
1.1868 
1.11)90 
1.1410 
L1428 
1.1447 
1.1464 
1.1490 
1.1507 
1.1580 
L1570 
1.1605 
L1788 
1.1800 
1.2520 
1.8070 
1.4270 
1.6560 
1.7400 
2.07 


Initial  load. 


Began  to  draw  in  both  aocketa. 


XTltimate  strengtli  of  rope. 


Parted  one  strand  at  face  of  socket, 
socket 


Bope  started  slightly  in  each 
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TESTS   OF   IRON   AND    STEEL, 
(3J"  iron- wire  rope.) 


6  strands  of  7  wires  each. 
Length  between  sockets,  6'  3". 
Length  of  rope  ia  each  socket,  6|'^ 


AppUed 
loads. 

Time  under  load  and 
elongation. 

Elongation 

in  8". 
north  eock- 

etand 

rope. 

4 

Bemarka. 

Time. 

Elonj^tioD. 

Potindt. 
20,000 

mnutsi. 
0 
5 
10 
15 
20 
25 
80 
85 
40 
45 
50 
55 
60 
05 
70 
75 
80 
85 
90 
05 
100 
120 

IneK 

0. 

.00g3 
.0159 
.0210 
.0248 
.0278 
.0300 
.0322 
.0350 
.0866 
.0388 
.0405 
.0418 
.0480 
.0440 
.0447 
.0480 
.0470 
.0480 
.0400 
.0500 
.0535 

Jneh, 

Initial  load. 

Bested  15  hours  under  load. 

After  15  hours. 

Evidence  of  drawing  in  north  socket. 

Initial  reading  for  8"  gauged  length. 

ovember  22, 1884. 

4, 1884,  at  4.45  p.  m.,  after  a  rest  under  sero 

load 

'  "20,006"' 

''ie,"oo6" 
20,000 

.0852 
.0883 
.0800 
.0899 
.0908 
.0918 
.0921 
.1000 
.1012 
.1118 
.1142 
.1244 
.1286 
.1404 
.1458 
.1582 
.1640 
.1762 
.1832 
.1942 
.2032 
.2152 
.2240 
.2382 
.2467 
.2608 
.2718 
.2796 
.2885 
.8487 

5 
10 
15 
20 
25 
30 

0. 

.0004 
.0006 
.0012 
.0017 
.0025 
.0030 
.0037 
.0045 
.0065 
.0074 
.0090 
.0101 
.0121 
.0131 

**2"i,"6oo"' 
'"now"* 
'"2i,'oo6'" 
"itooo" 
"itooo"' 
■"28,666"' 
■'27,'666"' 
'■28,"666" 

"29.'o66"' 

"86,'666'" 

5 

5 

5 

5 

5 

5 

5 

5 

6 

5 

10 

15 

•      20 

25 

Bemove 
of&hou 
80,000 

dftomtestii 
laoedlntest 
ra  and  46  mil 

iff-machine  a 
Lngmachine 
intee. 

.8970 

tlla.m.,11 
November  2 

5 
10 
15 
85 

.4076 
.4131 
.4178 
.4316 

'■36,'o66" 

TESTS   OP   IRON  AND   STEEL. 
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The  rope  was  left  under  strain  15  hours^  during  which  time  the  load 
fell  to  15,000  pounds.    The  rope  started  in  each  socket. 

The  full  load,  30,000  pounds,  again  applied  and  maintained  till  the 
rope  drew  completely  from  one  socket. 

The  following  readings,  showing  the  effect  of  the  continued  loading 
on  the  total  elongation,  and  the  additional  time  required  to  produce 
failure : 


Applied 
loads. 


Pounds, 
30.000 


Time  under  load  and 
elongation. 


Time. 


Elongation. 


30,000 


MinuUa, 


15 
25 
35 
45 
50 
64 
70 
75 
85 
05 
105 
115 
125 
135 
145 
155 
165 
175 
185 
195 
205 
215 
225 
242 
253 
262 
272 
282 
292 
302 
312 


Inclut. 
.5342 
,5878 
.5456 
.5516 
.5576 
.5644 
.5705 
.  5752  . 
.5-1)1 
.5860 
.5023 
.6001 
.6004 
.6)87 
.6292 
.6390 
.6508 
.66G4 
.6776 
.6932 
.7007 
.7294 
.7522 
.7777 
.8270 
.8782 
.0370 
1.0440 
1.1850 
1.3810 
1.6810 
2. 2370 


Remarks. 


Drawing  rapidly  in  north  eocket. 


Kope  drawn  from  north  socket  |". 


The  speed  with  which  the  rope  drew  from  the  north  socket 
continued  to  increase,whlle  the  load  was  still  kept  at  30,000 
pounds  till  it  had  drawn  2|"  fhim  socket. 


After  this  the  rope  was  no  longer  able  to  sustain  30,000  pounds,  but 
dropped  rapidly  as  the  rope  drew  from  the  socket.  The  rope  at  this 
end  left  the  solder  within  the  socket. 

The  total  amount  of  drawing  in  the  south  socket  was  i" ;  in  part  the 
rope  drew  from  the  solder,  and  in  part  the  solder  was  drawn  with  the 
rope  from  the  socket. 
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Ko.  447. 

(^i"  Steel- wire  rope.) 


Length  between  sockets,  5'  3^'. 
Length  of  rope  in  each  socket,  8^', 


AppUed 
iMds. 


Pounds. 
6,000 
lO.OOO 
15.000 
20,000 
26,000 
30,000 
85,000 
40,000 


28,000 
40,000 
35,000 
40,000 
35.000 
40,000 
28,500 
40,000 


42,000 
"44,"000' 

"ii^'oco' 


48,000 

"6o,'oo6' 


62,000 
*64,'000" 


66.000 
'68,'000* 

'io,*ooo' 


Time  under  load  and 
elongation. 


Time.      Elongation. 


MUnuUi. 


5 

10 
25 


8 
18 
18 
80 
60 


6 
10 
15 
20 
25 
30 
86 
40 
45 
60 
«0 
70 
75 
80 
86 


Inehet. 
0. 

.1264 
.2300 
.3226 
.3990 
.4845 
.5720 
.6610 
.6000 
.0980 
.7095 
.6920 
.7840 
.7780 
.8150 
.8100 
.8471 
.8320 
.0155 
.9208 
.9248 


.9362 
.0536 
.9576 
.9740 
.9802 
1.0006 
1.0218 
1.0690 
1.0882 
1.1198 
1.1888 
1.1725 
1.1900 
1.2294 
1.2472 
1.2860 
1.8068 
1.8495 
1.8772 
1.4180 
L4509 
1.4666 
1.4842 
1.4998 
1.6464 
1.6604 
1.6756 
1.6002 
1.7000 
1.7280 
1.7525 
1.7845 
L805a 
L8284 
L8620 


Bemarks. 


Initial  load. 


After  15  honts  rest  under  load. 

After  4  horns  reet  under  load. 

After  4  hours  rest  under  load. 

After  15  hours  rest  under  load. 

Bope  drew  ^'  to^'  in  north  socket,  started  tdightly  in  aoath 

socket. 
One  wire  broken  at  fiMe  of  south  socket. 


Sope  struck  with  6-ponnd  hammer. 


Sharp  snapping  sonnd. 
Broken  wire  in  sight 
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Applied 
loads. 

Time  under  load  and 

Bemarks. 

Time. 

Elongation. 

Poundt. 

MimUM. 

00 

0» 

1.05 

1.20 

L8810 
L0070 

Loseo 

2L1042 

• 

Sharp  snapping  sound. 

Bapid  drawing  of  the  rope  in  each  socket. 

• 

The  rope  Anally  drew  from  the  south  socket  1  hour  and  40  minutes 
after  rapid  drawing  in  each  socket  began,  and  45  hours  from  the  time 
the  first  load  was  applied. 

The  speed  at  which  the  rope  drew  from  the  sockets  was  accelerated 
near  the  close  of  the  test. 

By  employing  a  rapid  movement  of  the  piston  of  the  straining-press, 
60,000  pounds  tension  was  kept  on  the  rope  till  it  had  been  drawn  1'' 
from  the  north  socket  and  2^"  from  the  south  socket. 

The  solder  remained  in  the  socket  from  which  the  rope  was  drawn. 

Four  broken  wires  were  in  sight  after  the  test— two  at  the  face  of  the 
south  socket,  one  6'^  from  this  socket,  and  one  at  the  face  of  the  north 
socket. 
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(3"  iron-wire  rope.) 


6  strands  of  7  wires  each. 
Lenf^th  between  sockets,  5'  8". 


AppUed 
loads. 

Time  nndor  load  and 
elongiltloiL 

1 
BAmaika. 

Time. 

jarmgrnMnn 

Pounds. 
20.000 

Minulu, 

0 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

56 

60 

65 

70 

75 

80 

85 

05 

105 

115 

125 

135 

Inch. 

0. 

.0205 
.0876 
.0450 
.0478 
.0617 
.0655 
.0573 
.0600 
.0614 
.0640 
.0656 
.0670 
.0685 
.0703 
.0726 
.0740 
.0766 
.0780 
.0808 
.0826 
.0841 
.0878 

1 
Initial  load. 



20,000 

.:.:.:... 

Seated  under  aero  load  24  hooii,  and  again  placed  In  the  teBting*maeliine. 


20,000 


H600 
20,000 


20,000 


18,000 
20,000 
17,800 


10 
20 


50 


10 

20 

30 

40 

50 

63 

70 

80 

00 

100 

110 

120 

130 

140 

150 

160 

170 

180 

190 

200 

210 

220 

278 

280 

800 

835 

365 

410 

425 

455 

485 

515 


.0873 
.0025 
.0868 
.0000 
.1027 


.1410 
.1448 
.1460 
.1478 
.1487 
.1490 
.1515 
.1525 
.1530 
.1551 
.1560 
.1571 
.1584 
.1506 
.1604 
.1615 
.1620 
.1643 
.1650 
.1671 
.1670 
.1604 
.1702 
.1773 
.1785 
.1704 
.1887 
.1879 
.1930 
.1064 
.2004 
.2047 
.2079 


.2650 


After  15  honn*  rest  vnder  load. 
Evidence  of  rope  drawing  in  each  socket 


After  15  hours*  rest  ander  load. 
Rope  has  drawn  in  north  socket. 
After  4  hours*  rest  under  load. 
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1 

Tim«  under  load  ud 

fiemerks. 

Time. 

Ptoimdc. 
20.000 
17.000 
90,000 
18,400 
20,000 

MtmUtt. 

.2858 

After  6  hours'  rest  under  load. 
Bope  hM  drawn  in  north  aocket  |". 

Bope  hunmered  with  e-poond  hammer. 

Bope  hammered  with  6-poand  hammer. 
Da 

.8133 

.8710 
.8766 
.8700 
.8878 
.8058 
.4068 
.4169 
'  .4208 
.4847 
.4886 
.4698 
.4816 
.7688 
.7689 
•  7780 
.8660 
.9978 
1.0188 
L0236 
1.0468 
1.0661 
1.1600 
1.1988 
1.4678 
1.6578 
L7093 

10 
20 
60 
80 
110 
140 
156 

"2i;ooo" 
"ii'ooo" 

6 

6 
10 

"ii'ooo" 

6 
8 

"i4,'666"* 

25^000 

■"itooo" 

"27,*000"" 
"28,'6oo"' 

6 

6 

0 

29 
87 

The  principal  part  of  the  drawing  of  the  rope  in  the  sockets  occnrred 
at  the  north  end  where  the  movement  was  i".  At  the  sonth  end  the 
movement  was  i". 

No.  449. 

(Sy^  steel- wire  rope. 

6  strands  of  7  wires  each. 

Length  between  sockets,  5'  4/'. 

Length  of  rope  in  each  socket,  8}'^ 

Loads  immediately  increased  from  zero  to  the  breaking  load. 

Under  78,500  pounds  tension  the  eye  of  the  north  socket  (malleable 
iron  r^64  diameter,  carrying  a  1}''  pin)  fractnred.  The  rope  and  solder 
started  in  the  south  socket. 

The  rope  at  the  north  end  clamped  in  circular  dies  and  the  test  re- 
sumed. 

At  78,800  pounds  the  eye  of  the  south  socket  fractured. 

The  total  drawing  in  the  south  socket  was  i'\  carrying  the  solder 
along  with  the  rope.  In  the  north  socket  the  rope  was  not  disturbed. 
S.  Ex.  36 70 
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No.  450. 
(3"  iron-wire  rope.) 

6  strands  of  7  wires  each. 

Length  between  sockets,  5'  8''. 

Length  of  rope  in  each  socket,  about  6''. 

Tested  by  the  immediate  application  of  the  breaking  load. 

Tensile  strengtli,  29,350  pounds. 

Parted  one  strand  12,"  from  the  face  of  the  north  socket. 

Bope  started  slightly  in  each  socket. 

No.  451. 
(If"  iron- wire  rope.) 

6  strands  of  18  wires  each. 
Length  between  sockets,  5'  8'^ 
Length  of  rope  in  each  socket,  about  4". 
Tested  by  the  immediate  application  of  the  breaking  load. 
Tensile  strength,  10,480  pounds. 

Parted  the  rope  at  the  face  of  the  socket.     Bope  in  the  opposite 
socket  not  disturbed. 

No.  462. 

(1  J"  iron-wire  rope.) 

6  strands  of  7  wires  each. 

Length  between  sockets,  5'  10". 

Length  of  rope  in  each  socket,  about  3". 

Tested  by  the  immediate  application  of  the  breaking  load. 

Tensile  strength,  6,080  pounds. 

Parted  3  stranda  1"  from  the  face  of  the  socket. 

Bope  not  disturbed  in  the  sockets. 

No.  453. 

(If"  iron- wire  rope.) 

6  strands  of  18  wires  each. 
Length  between  sockets,  6'  1". 
Length  of  rope  in  each  socket,  about  4". 


Applied 
loads. 

Time  nnder  lond  and 
elongation. 

Time.       Elongation. 

I 
Bemarks. 

tf,0UU 

MinvJtet. 
0 
3 

Ineh. 

U. 

.0195 
.1110 
.1415 
.2651 
.3036 
.5030 
.5498 
.8920 
.9930 

IniUalload. 
Tensile  atrengtb. 

J 

7,000 
'"'8,066 

3 

8 

9,000 

"i6,'666"' 
*"i6,'586*" 

3 

5 

Parted  3  strands. 

Hope  not  disturbed  in  the  sockets. 
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No.  454. 

(1  J"  iron-wire  rope.) 

Length  between  sockets  5'  KV^ 

Length  of  rope  in  each  socket,  abont  3^'^ 


1107 


Applied 
loads. 

Time  under  load  and 
elongation. 

Remarka. 

Time. 

Elongation. 

PoundM. 
4,000 

"*6."6o6"" 

IftnvtM. 

Inch, 

0. 

.0200 
.1560 
.1015 
.6130 

Initial  load. 

Tensile  strength.                                                    * 

8 

8 

6,000 

Snapping  sounds  were  heard  when  6,000  pounds  tension  were  applied. 
Alter  sustaining  this  load  2  minutes,  1  strand  parted  near  the  mid- 
dle of  the  length  of  the  rope.  ^ 

Bope  not  disturbed  in  the  sockets. 


No.  456. 

Tension  test  of  two  i"  iron  plates  soldered  together  with  the  same  composi- 
tion as  used  in  the  sockets. 


y  Sold^ntd.  Joint. 


<£&> 


^ 


srx^r 


^sr 


Area  of  soldered  surface  5.2  square  inches. 
Gauged  length,  10''. 


Applied 
loads. 

Time  nnder  load  and 
elongation. 

Remarks. 

Time. 

Elongation. 

Pwrndt. 

.•WO 

1,000 

JftntitM. 
0 

Inch, 

0. 

.0007 
.0008 
.0013 
.0014 
.0023 
.0030 

\ 
Initial  load. 

Tensile  strength  of  joint. 

1 

a 

1.600 

"i'ooo" 
""%m" 

2 

2 
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"So.  456. 
Tension  teat  of  the  solder  used  in  the  sockets. 
Composition  said  to  be :  Tin,  49 ;  lead,  49 ;  antimony,  2. 


.^^^;=r- 


^^r 


tn 


^1.02  x:98 


Sectional  area,  .99  square  inch. 
Ganged  length,  *'\h. 


Applied 
loads. 


Pounds. 
200 
400 


600 


800 
1,000 
1.200 
1,400 
1,600 
1,800 
2,000 
2,200 
2,400 
2.000 
2,800 


8,000 


8,200 
8,400 


8,600 
8,800 
4,000 


4,200 


4,400 


4.400 


4,600 
4,800 
5,000 


6.200 
6,400 
5,600 
5,800 
6,000 


6.200 
6.400 
6,640 


Tim*  under  load  and 
elongation. 


Time.       Elongation. 


MinuUi. 


Inch, 

0. 

.0004 
.0005 
.0011 
.0012 
.0021 
.0030 
.0041 
.0051 
.0062 
.0077 
.0089 
.0107 
.0120 
.0142 
.0157 
.0168 
.0180 
.0191 
.0220 
.  0240 
.0258 
.0278 
.0305 
.0350 
.0390 
.0425 
.0468 
.0308 
.0543 
.0590 
.  06s>0 
.0690 
.0730 
.0760 
.0800 
.0840 
.0885 
.0912 
.0948 
.0980 
.1047 
.1155 
.1325 
.1480 
.1690 
.1910 
.2310 
.2900 
.3300 
.3830 


Remarks. 


Initialload. 


TeDsilo  strength  =  6,606  pounds  per  square  inch. 


Ragged  irregular  fracture.    Tore  apart  from  one  corner. 
Time  employed  in  making  the  test,  40'. 
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No.  431. 
SPECIMENS  WITH  DEAD-EYE  SOCKETS, 
f  Seonred  in  tectlng^maohine  by  pins  passed  throagh  the  dead-eyes.  1 

(4''  steel- wire  rope.) 

G  strands  of  7  wires  each,  with  hemp  core. 

It  was  intended  to  load  tne  rope  with  50,000  pounds  tension  and  al- 
low it  to  remain  40  hours. 

At  47,500  pounds  tension  the  socket  of  one  dead  eye  pulled  off. 

The  rope  behind  the  socket  at  the  fractured  end  now  clamped  in  cir- 
cular dies  and  the  test  resumed. 

The  50,000  pounds  tension  was  applied  and  left  on  the  rope  at  the 
close  of  the  day's  work. 

The  following  day  (15  hours  later)  the  load  had  fallen  to  17,000 
.pounds.  It  was  increased  'to  50,000  pounds  and  allowed  to  stand  4 
hours  more,  when  the  rope  was  inspected  and  the  load  found  at  17,000 
pounds.  50,000  pounds  again  applied  and  5  hours  afterward  (24  hours 
in  all)  load  found  at  17,000  pounds  as  before. 

The  fourth  application  of  50,000  pounds  caused  immediate  yielding  of 
the  rope  in  the  socket,  and  after  standing  15  hours,  making  in  all  39 
hours  from  the  time  of  the  first  application  of  50,000  pounds,  the  load 
was  found  at  12,000  pounds,  the  rope  in  the  mean  time  ha.ving  drawn  V^ 
in  the  socket. 

The  load  was  again  increased  to  50,000  pounds,  under  which  the  rope 
slowly  drew  from  the  socket. 

By  a  rapid  application  the  load  was  increased  to  60,700  pounds,  the 
drawing  out  still  going  on,  after  which  the  rope  was  drawn  out  alto- 
gether from  the  socket. 

A  fracture  was  started  at  the  base  of  the  second  socket  in  the  malle- 
able iron. 

The  soft  solder  employed  in  making  this  fastening  appeared  to  fill  nil 
the  interstices  of  the  wire  rope,  but  did  not  adhere  to  the  wires.  It 
could  be  readily  flaked  off  with  the  hand. 

Both  ends  of  the  rope  were  now  held  in  circular  dies. 

Under  60,000  pounds  three  strands  parted  at  the  face  of  the  dies. 
The  grip  apparently  weakened  the  rope  at  this  point 

No.  432. 
*  {2i"  steel-wire  rope.) 

6  strands  of  18  wires  each,  with  hemp  core. 

Length,  center  to  center  of  socket,  T. 

Length  of  socket,  4^". 

It  was  intended  to  apply  a  load  of  25,000  pounds,  and  allow  the  rope 
to  remain  under  tension  a  number  of  hours.  When,  however,  this  load 
was  reaohed,  the  rope  immediately  drew  from  one  socket. 

The  fractured  end  of  rope  was  now  held  in  semicircular  dies  and  test 
resumed. 

Gradually  applying  the  load  the  rope  began  to  draw  from  the  socket. 
At  17,800  pounds  tension  it  was  drawn  te",  and  continued  to  yield. 
Then  the  load  was  suddenly  increased  to  26,60!o  pounds,  for  the  purpose 


1110 


TESTS   OP   IRON   AND   STEEL. 


of  ascertaiuiug  how  much  the  appareut  resustance  could  be  increased 
by  the  rapid  application  of  the  loads.  During  this  time  the  rope  con- 
tinued to  draw  from  the  socket,  and  finally  drew  out  altogether  from 
the  socket . 

Both  ends  of  rope  were  now  clamped  in  semicircular  dies  and  again 
loaded. 

At  28,800  pounds  tension  one  strand  parted  at  the  face  of  the  dies. 
Continuing  the  loads,  under  25,500  pounds  two  other  strands  parted  at 
the  same  place.    The  grip  apparently  weakened  the  rope  at  this  point. 

29— HteHP  AND  MANILA  CORDAGE. 

Sixteen  tests  were  made  of  rope  manufactured  at  the  Boston  navy- 
yard,  and  the  same  number  of  tests  of  purchased  rope,  nominally  of 
corresponding  sizes. 

The  ends  of  the  specimens  were  secured  by  taking  one  turn  around 
a  G''  grooved  iron  pulley,  and  then  fastening  the  end  back  of  the  pulley 
hy  a  hitch.    About  6'  of  each  rope  was  tested  between  pulleys. 

The  recorded  elongations  were  measured  in  4'  along  the  middle  of  the 
length. 


CORDAGE  MANUFACTURED  AT  THE  BOSTON  NAVY-YARD, 

No.  1034. 

(4^'^  manila  rope.) 

3  strands  of  58  yarns  each. 
GO';  weight,  44  pounds. 


Applied 
Poundt. 

EloDxation 
m4'. 

Bemarks. 

Inche9. 

i 

1,000 

0. 

Initial  load. 

2,000 

0.75 

3,000 

2.10 

4,000 

3.00 

6,000 

3.76 

6,000 

4.40 

6,800 

4.62 

6,800 

4.75 

7,000 

4.90 

8,000 

6.12 

9,000 

5.87 

10,000 

5.62 

14,900 

Parted  1  strand  at  aooth  pulley.                           f 

TJiiSTS   OV   lllON   AND   STEEL. 

No.  1036. 

(4^"  Russia  hemp.) 
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3  strands  of  60  yarns  each. 
60';  weight,  50  pounds. 


1 
Applied 

Elon^tion 

,    loads. 

In  4'. 

i  Poundt, 

Inehet, 

1, 000 

0. 

Initial  load. 

2.000 

0.88 

3.000 

1.62 

4.000 

1.88 

5,000 

2.25 

B.000 

2.60 

7.000 

2.62 

8,000 

2.88 

9.000 

3.00 

10.000 

3.12 

13,000 
20,030 

Vartod  1  strand  a1 

Betnarks. 


No.  1038. 
(4"  Russia  hemp  rope.) 


3  strands. 

CO';  weight,  40  pounds. 


Applied 
loads. 

Elonf^ation 
in  4'. 

Remarks. 

Poundg. 

Inches. 

1.000 

0. 

Initial  load. 

2,000 

0.87 

3,000 

0.75 

4.000 

1.25 

6.000 

1.37 

6,000 

1.62 

7,000 

1.75 

8,000 

1.88 

9.000 

2.00 

1    10,000 

2.12 

ll.?00 

16^400 

Farted  1  strand  at  sontli  pnUey. 
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No.  1040. 
(3^''  Bossia  hemp  rope.) 


3  strands  of  43  yarns  each. 
OO' ;  weighty  30  pounds. 


Applied 

InV 

Bemazka. 

Ptovfidf. 

JndUt. 

1,000 

0. 

Initial  load. 

2,000 

0.88 

8,000 

L18 

4.000 

L60 

8,000 

L88 

8,000 

2.12 

7.000 

2.87 

8,000 

2.60 

8,000 

2.88 

10.000 

188 

10.800^ 

Parted  1  atrand  at  north  pnUey. 

Seeond 

tatt  to  atoerUIn  whether  the  tnining  of  the  pulley  and  hitoh  weekened  the  rope  per- 

Parted  letmnd  at  the  north  poUey. 

Ko.  1042. 
(3''  Bossia  hemp  rope.) 


3  strands  of  32  yarns  each. 
OO' ;  weight,  22  pounds. 


Applied 
lofwti 

inSr^ 

Bemarka. 

PdttfMbL 

Iwihu, 

1,000 

0. 

Inillal  load. 

2.000 

0.50 

3,000 

1.00 

4,000 

1.87 

8,000 

L82 

8,000 

L88 

7,000 

100 

8,000 

128 

8,450 

Parted  1  atrand  2  feet  from  aouth  polley. 

Ko.1044. 
(2^"  Bussia  hemp  rope.) 


3  strands  of  22  yams  each. 
60^;  weight,  16  pounds. 


kiada. 

Elongation 
.   In  4'. 

Bemarka. 

• 

Ponndff. 
1,000 

Sooo 

8,000 
4,000 
6,000 
MOO 

Iwihn. 
0. 

0.88 
L87 
L88 
125 

Initial  load. 

Parted  aU  8  atranda  except  7  yama  at  the  middle  of  the  lengtli  of  the 
rope. 

fESTs  oip  Iron  aNd  'stEfiL. 

So.  1046. 
(2"  Bassia  hemp  rope.) 


liiS 


3  strands  of  14  yarns  each. 
W ;  weighty  9  pounds. 


^^ 

Elon/Kfttioii 

EemArks. 

Poundt. 
600 
1.000 
1.50O 
2,000 
2^500 
8,000 
8,880 

0. 

0.50 

0.88 

1.87 

L76 

2.00 

Initial  load. 

Parted  1  strand  1  foot  ftom  north  pnlley. 

No.  1048. 
(3.y  Russia  herap  bolt-rope). 


3  strands  of  53  yams  each. 
6(K;  weight,  28  pounds. 


Applied 
loada. 

Elongation 
in  4'. 

Bamarks. 

PoundM, 

JnehM. 

1.000 

0. 

Initial  load. 

2.000 

0.75 

8.000 

1.12 

4,000 

1.62 

5.000 

1.75 

6.000 

2.00 

7.000 

2.12 

8.000 

2.25 

9.000 

2.87 

9.650 

Parted  1  strand  at  north  pulley. 

No.  1060. 
(3"  Bussia  hemp  bolt-rope.) 


3  strands  of  38  yams  each. 
GO^;  weighty  20  pounds. 


Applied 
loads. 

Elongation 
in  4'. 

Semarlu. 

Pounds. 
1.000 
2.000 
8,000 
4.000 
5.000 
6.000 
7,000 
7,200 

Inches, 
0. 

0.62 
1.00 
1.87 
1.62 
1.88 
2.00 

Initial  load. 

Parted  1  strand  2  feet  from  lonth  polley. 

IIU 


Tfil9TS   OP   IROH   AND    StfiEt 

No.  1052. 
(2^''  Russia  hemp  bolt-rope.) 


3  Btrauds  of  27  yarns  each. 
W  5  weight,  14  pounds. 


Applied 
loads. 

Eloogatioa 
In  4'. 

Remarks. 

Poundi, 
1,000 
2.000 
8.000 
4,000 
6.000 
6.180 

InefiM. 
0. 

0.88 
1.87 
1.76 
2.25 

InitialloiMl. 

Parted  1  strand  at  the  middle  the  length  of  the  rope. 

No.  1054. 
(4^'  inanila  rope.) 

3  strands  of  49  yarns  each. 
60^ ;  weighty  28  pounds. 


Poundt. 

Inehei 

1,000 

0. 

Iiiit 

2.000 

0.75 

3.000 

1.02 

4,000 

2.40    1 

4,000 

8.00 

6.000 

8.12 

0.000 

3.75 

7.000 

4.12    , 

8,000 

4.76 

9,000 

6.37 

10,000 

6.02 

J2,9W 

Par 

Parted  1  strand  at  south  polley. 


No.  1056. 
(3^'^  manila  rope.) 


3  strands  of  39  yarns  each. 
60^ ;  weighty  22  pounds. 


Yosr 

Elongation 
in  4'. 

Semarks. 

Poundt. 

Inehtt. 

1,000 

0. 

Initialload. 

2.000 

0.88 

3,000 

1.37 

4,000 

2.00 

6,000 

2.76 

6,000 

8.00 

7,000 

3.37 

8.000 

8.60 

9.000 

3.75 

10.000 

4.00 

11,200 

Parted  1  strand  at  the  north  puUey. 

TESTS   OF   IROX   AKD   STfiKl 
No.  105S. 

(3"  maiiila  roi)e.) 

3  8traud8  of  27  yarns  each. 
G(y ;  weight,  14  poands. 
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Applied 
luada. 

Eloneatlon 
in  4'. 

Remarks. 

Poundt, 

1,000 

0. 

Initial  load. 

2,000 

1.W 

3,000 

2.75 

4,000 

3.62 

5,000 

4.12 

6.000 

4.75 

7,000 

6.00 

8.000 

5.75 

0.000 

5.78 

O.GjO 

Parted  1  strand  at  north  pnlley. 

No.  1060. 
(2i"  manila  rope.) 


3  straDds  of  18  yarns  each 
CO';  weight,  10  poands. 


Applied 
loads. 

Elon^tion 
In  4'. 

Remarks. 

Pminda. 
1,000 
2.  COO 
8.000 
4.000 
5,0C0 
H,000 
7,460 

Indie*. 
0. 

1.88 
3.00 
8.76 
4.87 
4.62 

Initial  load. 

Parted  1  strand  at  north  polley. 

No.  1062. 
(2'^  manila  rope.) 


3  strands  of  12  yams  each. 
60^;  weight,  6  poands. 


Applied 
loads. 

"•'£'5!««»                                    E«.«i>.. 

Pound*. 

Inehet. 

500 

0. 

Initial  load. 

1.000 

1.60 

1,600 

2.88 

2.000 

8.87 

2,500 

4.25 

8,000 

4.62 

8,400 

6.00 

8,600 

6.25 

4,000 

6.76 

4,270 

Parted  1  strand  8"  from  south  pulley. 
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Tests  of  iron  and  sTeKL. 


CORDAGE  POBCHASED  BY  TEE  NAVY  DEPARTMENT, 

No.  1035. 

(^^"  manila  rope.) 

3  strands  of  46  yarns  each. 
50^^  weight,  31  pounds. 


Applied 
loads. 

Blonicatloii 
ln4'. 

1 
RemarkB. 

Pounia. 

Inehf. 

. 

1,000 

0. 

2.000 

1.00 

8,000 

1.88 

4.000 

2.82 

\ 

ft.  000 

8.87 

6.000 

3.76 

«.000 

3.88 

7,000 

4.25 

8,000 

4.80 

0.000 

ft.  00 

10,000 

5.25 

18,480 

Parted  1  straod  at  south  paUey. 

No.  1037. 

(4J''  hemp  rope.) 

3  strands  of  47  yarns  each. 
50^;  weight,  43  pounds. 


Applied 
loads. 

Blongation 
in  4'. 

Remarks. 

Poundt. 

JnchM, 

1,000 

0. 

Initial  loads. 

2.000 

0.88 

8.000 

1.37 

4.000 

1.62 

5.000 

2.00 

6.000 

2.26 

7.000 

2.37 

8,000 

2.62 

9,000 

2.75 

9  200 

10,000 

3.00 

18,600 

Parted  1  straod  at  south  pulley. 

No.  1039. 

(4J"  hemp  rojie.) 


3  strands  of  37  yarns  each. 
50^;  weight,  33  pounds. 


Applied 
loads. 

Elongation 
ln4'. 

Remarks. 

Pou%d9. 

Ineh^ 

1,000 

0. 

Initial  load. 

2,000 

0.88 

8.000 

1.12 

4,000 

1.62 

6,000 

2.00 

6,000 

2.25 

7,000 

2.37 

8,000 

2.62 

9.000 

2  75 

0,500 

10,000 

i75t 

Ganso  points  pTolialily  shifted. 

11.400 

Parted  1  strand  at  north  pulley. 

3  strands. 

5(K;  weight,  24  poands. 


TESTS   OF   IRON   AND   STEEL. 
No.  1041.  , 
{3i"  hemp  rope.) 
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Applied 
loads. 

in  4'. 

RemarkB. 

Poundi. 

Inehu. 

1,000 

0- 

Initial  load. 

2.000 

0.75 

3,000 

L25 

4,000 

1.82 

• 

5,000 

1.88 

6,000 

2.12 

7.000 

2.87 

8,000 

2.02 

9,000 

2.88 

10,000 

8.00 

10,300 

Parted  1  strand  at  north  pulley. 

Second  Test 


9,400 

Farted  1  strand  at  north  palley. 

No.  1043. 
(3''  hemp  rope.) 


3  strands  of  21  yarns  each. 
50^9  weight,  18  pounds. 


Applied 
loads. 

InV 

Bemarks. 

Poundt. 
1.000 
2,000 
8,000 
4,000 
5,000 

e.000 

7,000 
7,200 

0.  ' 
0.88 
1.50 
1.88 
2.25 
2L60 
2.88 

Initial  load. 

Parted  1  strand  atsooLh  palley. 

No.  1045. 
(2J''  hemp  rope.) 


3  strands,  15  yarns  each. 
60^;  weight,  13  pounds. 


Applied 
loads. 

• 

inV. 

Remarks. 

Poundt. 
1,000 
2.00O 
8,000 
4,000 
5,150 

Jnehet, 
0. 

1.00 
1.02 
2.00 

Initial  load. 

Parted  1  strand  at  north  palley. 
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TESTS   OF    IRON   AND    STEEL. 

No.  1047. 

(2"  hemp  rope.) 


3  strands  of  10  yarns  each. 
50';  weight,  9  poands. 


Applied 
loads. 

Elongation 
in4'. 

Bemarks. 

Paundi, 
600 
1,000 
1,600 
2,000 
2,600 
2,640 

0. 

1.87 

2.00 

2.12 

2.62 

Initial  load. 

Parted  1  strand  V  from  suath  pulley. 

3  strands  of  41  yarns  each. 
50^;  weight,  20  pounds. 


No.  1049. 
(3J''  hemp  bolt-rope.) 


Applied 
loads. 

Elongation 

Remarks. 

Pounds. 

Inches 

• 

1.000 

0. 

Iniiial  load. 

2,000 

0.62 

8,000 

1.12 

4.000 

1.62 

6,000 

1.88 

6,000 

2.26 

7,000 

2.50 

8,000 

2.76 

Parted  1  strand  at  south  pulley. 

No.  1051. 
(3''  hemp  rope.) 


3  strands  of  30  yarns  each. 
50';  weight,  15  pounds. 


Applied 

Elongation 

loads. 

In  4'. 

Pounds. 

Inehes. 

1,000 

0. 

Initial  load. 

2,000 

0.88 

8,000 

1.62 

4,000 

2.00 

5,000 

2.37 

6,000 

2.88 

6.660 

Parted  1  stn 

Remarks. 


TESTS   OF   IRON   AND   STEEL 

No.  1053. 

(2^^'  hemp  bolt-rope.) 
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3  strandn  of  22  yarns  each. 
50';  weight,  11  pounds. 


Applied 
loads. 


Elongation 
in  4'. 


Pounds. 

InehM. 

1,000 

0. 

2.0U0 

1.26 

3,000 

2.00 

4,000 

2.62 

4,020 

Remarks. 


Inltialload. 


Parted  1  strand  at  north  palley. 


No.  1055. 
(4''  raauila  rope.) 


3  strands  of  38  yarns  each. 
50';  weight,  26  pounds. 


i  Applied 


Elongation  i 

I      in  4'.       i 


Remarks. 


Poundt. 

InehM, 

1.600 

0. 

2,000 

1.26 

8.000 

2.37 

4,000 

3.25 

5,000 

8.75 

0,000 

4.25 

7,000 

5.^ 

8,000 

0,000 

6.60 

10,000 

6.75 

11,960 

Initial  load. 


Parted  1  strand  at  north  palley. 


No.  1057. 
(3i"  manila  rope.) 


3  strands  of  39  yarns  each. 
50';  weight,  20  pounds. 


AST 

^3***^°'                                                   Remarks. 

Poundt. 

Tnehsa. 

1,000 

0. 

Initial  load. 

2.000 

0.88 

8,000 

1.88 

4,000 

2.62 

5,000 

8.25 

8,000 

8.76 

7,000 

4.12 

aooo 

4.62 

8.000 

4.75 

10,000 

6.12 

10,750 

Parted  1  strand  at  north  palley. 
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TESTS    OF   lECN   AND    STEEL. 
No.  1059. 


(3"  manila  rope.) 


3  strands  of  23  yarns  each. 
50';  weight,  15  pounds. 


Applied 
loads. 

Elongation 
In  4'. 

Remark. 

Pifundt. 
1.000 
2.000 
3.000 
4,000 
5,000 
6,000 
7,000 
7,800 

0. 

1.62 

3.25 

4.37 

5.00 

5u62 

0.25 

Initial  load. 

Parted  1  strand  at  north  pnlley. 

No.  1061. 
{2i"  manila  rope.) 


3  strands  of  16  yarns  each. 
54' ;  weight,  11  pounds. 


Ap,j1ied 
loads. 

Elongation 
in  4'. 

Remarks. 

Poundt. 
1.000 
2,000 
8.000 
4.000 
4,800 
5,000 
6,000 

InchM. 
0, 

1.75 
8.12 
4.00 
4.50 
4.88 

1 

1 

Parted  1  strand  at  north  polley. 

No.  1063. 
{2"  manila  rope.^ 


3  strands  of  11  yarns  each. 
50^ ;  weight,  7  pounds. 


Applied 
loads. 

Elonsralion 
in4'. 

Bemorks. 

Pounds. 
500 
1,000 
1,500 
2.000 
2.500 
2.700 
8,000 
8,500 

Inches. 
0. 

?.25 
8.62 
4.62 
5.26 
5.76 
6.00 

Initial  load. 

Parted  1  strand  at  north  pnUey. 

TESTS   OP  IRON  AND   STEEL. 
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TESTS   OP   IRON   AND   STEEL. 


80.— 0.  H.  STEEL  BOILEE  PLATE,  UNAHNEALED  BAES. 

No.  587. 

(i"  plate.) 

Sectional  area,  1''.63  x  ^'.244  =  .398  square  iuch. 
Gauged  length,  10'^ 


AppUedloftds. 

In  gaagf 

TotaL 

Persqaare 
inch. 

Elongation. 

Pounda, 

378 

1,866 

8,730 

!      ^595 

1      7,460 

1      9,826 

11,190 

12,000 

Poundt. 
987 
4,686 
9,372 
14,058 
18,744 
23,430 
28,116 

Inch. 

0. 

.0016 
.0031 
.0049 
.0061 
.0078 
.0094 
.0101 

12,200 

.0105 

1     12, 400 

.0106 

12,600 

.0108 

'     12,  bOO 

.0110 

,     13,  OUO 

.0112 

;     13,200 

.0114 

13,400 

.0116 

13,  OUO 

.0118 

13,800 

.0120 

14,000 

.0122 

1     14,200 
14.  4ij0 

.0124 
.0125 

14,600 

.0127 

I     14, 8U0 

.0129 

1     15,000 

.0130 

15,200 

.0183 

15,400 

.0186 

15,600 
15,800 
16.000 
16,200 
16,400 
16,600 
16,800 
17,000 
17,200 
17,400 
17,600 
17,800 
18,000 
18,200 
18,400 
18,600 
18.800 
ISi.OOO 
19,  200 
10, 400 
10.600 
19,b00 

•0188 

.0141 

■  0145 

40,700 

.0149 
.0161 

.0194 

.0520 

.  1280 

.2000 

.2850 

.2940 

.3000 

.3100 

.3200 

.8300 

.3450 

.8790 

.3900 

.4050 

.4190 

.4355 

.4560 

20,000 

.50 

20,200 

.52 

20, 400 

.54 

20.  (300 

.56 

20,800 

.59 

21,000 
21, 200 
y  1.400 
21,600 
21,800 
22,000 
22,200 
22.400 
22.600 

.61 

.65 

.68 
.70 
.74 
.78 
.82 
.87 
.92 

Romarka. 


Set.        i 


Inch. 


I  TniUal  1 


Elaatic  limit 


TESTS   OF   lEON   AND   STEEL. 
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Applied  loads. 


Total.    U*«jn°«"> 


Pound*.  Pound. 

22,800      , 

23.000       , 

2:{,200    !  

23.400    ' 

23,Ci00     ! 

23,FO0     I , 

24,000      

24,110  !        OO.SSO 


In  ganged  length. 
Elongation. 


Remarks. 


Set. 


Inches. 
.08 
1  05 
1.14 
1.23 
1. 35 
1.58 
1.70 
2.18 


Indies. 


Tensile  stronjith. 


Elongiition  after  riipluro,  L^^.C")  =  2G.5  per  cent. 
Elonjratioii  of  inch  .Mictions,  ".21,  ".19,  ".19,  ".18,  ".19,  ".22,  ".24, 
".34,  ".47*,  ".26,  ".21,  ".18,  ".lli,  ".20,  ".28,  ".21,  ".22,  ".21,  ".21,  ".20. 
Area  jit  fracture,  1".37  x".lT  =  .233  square  inch. 
Contraction  at  area,  41.5  ])er  c^nt. 
Appearance  of  fracture  silky,  lamellar. 


1124  TESTS  OF  IRON  AND  STEEL 

Na'688. 

(i'' plate.) 

Sectional  area  1''.628  x  ".460  =  .749  square  inch. 
Ganged  length,  10." 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total 

PerMoore 
inoh. 

Elongation. 

Set 

Poundt. 
740 
3.745 
7,490 
11.235 
14.080 
18,725 
22,470 
23,0«K) 
23,400 
28.800 
24,200 
24,600 
25,000 
2^400 
25,800 
26,200 
26.400 
26,600 
26.800 
27.000 
27.200 
27,400 
27,600 
27,800 
28,000 
28,400 
28,800 
20.200 
20,600 
80,000 
81,000 
82.000 
33,000 
84,000 
86,000 
86,000 
37,000 
88,000 
80,000 
40,000 
41.000 
42,000 
42,010 

Pound*. 
1.000 
5.000 
10,000 
15,000 
20,000 
25,000 
80,U00 

Incket. 
0. 

.0011 
.0028 
.0047 
.0063 
.0070 
.0004 
.0007 
.0000 
.0101 
.0103 
.0105 
.0107 
.0100 
.0110 
.0112 
.0113 
.0114 
.0116 
.0118 
.0220 
.0121 
.0600 
.0745 
.0768 
.0800 
.0060 
.1005 
.1215 
.1550 
.18 
.25 
.84 
.40 
.44 
.40 
.67 
.63 
.71 
.82 
.05 
1.14 
1.58 

Inch. 
0. 

Initial  load. 
EUatic  limit 
Tensile  strength. 

86,560 

67,290 

Elongation  after  rupture  li".29  =  22.9  per  cent. 
Elongation  of  inch  sections,  ''.67»,  ''.22,  'M9,  'M9,  ".17,  ".20,  ".17, 
'M8,  ".16,  ".14,  ".12,  ".14,  ".13,  ".14,  ".16,  ".15,  ".18,  ".18,  ".16,  ".16. 
Area  at  fracture  1".22  x  ".32  '=  ,390  square  inch. 
Contraction  of  area,  47.9  per  cent. 
Appearance  of  fracture  silky,  Isvmellar. 


TESTS  OV  IKoN  AND  STEEL. 

No.  689. 

(it"  plate.) 

Sectional  area,  1".G30  x  ''.842  =  1.37  square  inches. 
Ganged  length,  10". 
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Applied  loftds. 

In  gauged  length. 

Semarka. 

TotoL 

Persaiuffe 
inch. 

Elongation. 

Set 

Pound*. 
1.370 
6,850 
13,700 
20.550 
27.400 
84.250 
84.600 
35,000 
35,400 
85,800 
86,200 
86,600 
87,000 
37,400 
87,800 
88,200 
88,600 
39,000 
39,400 
89,800 
40,200 
40,600 
41, 000 
41.400 
41.800 
4ti,200 
42,600 
43,000 
43,400 
43,800 
44,200 
44.600 
45,000 
45.400 
45,800 
46,200 
46,600 
47,000 
47,400 
47,800 
48,000 
49.000 
50,000 
52.000 
64,000 
66.000 
58.000 
60,000 
62.000 
64,000 
66.000 
68.000 
70.000 
72,000 
74.000 
76,000 
78,000 
80,000 
80,880 

PotMdi, 
1,000 
5.000 
10.000 
15.000 
20.000 
25,000 

Jnehet. 
0. 

.0015 
.0032 
.0051 
.0067 
.0087 
.0088 
.0089 
.0090 
.0092 
.0098 
.0095 
.0u96 
.0097 
.0098 
.0099 
.0100 
.0100 
.0101 
.0102 
.0103 
.0104 
.0105 
.0106 
.0107 

.01U« 

.0110 

.0111 

.0112 

.0113 

.0114 

.0115 

.0115 

.0117 

.0118 

.0121 

.0134 

.0175 

.0255 

.0490 

.0720 

.1272 

.1550 

.1955 

.2200 

.27 

.30 

.38 

.41 

.44 

.48 

.55 

.60 

.61 

.73 

.85 

.96 

1.24 

1.85 

0. 

Initial  load. 
BlaaUo  limit 

83,720 



r 

»   58,670 

Elongation  after  rupture,  1''.88  =  18  8  ]>er  cent. 
Elongation  of  inch  sections,  ".54»  "'.2.">,  'M6,  ".16,  ".16,  ".13,  ".14,  ".13, 
.10,  ".12,  ".11,  ".12,  ".14,  ".14,  ".14,  ".11,  ".13,  ".13,  ".11,  ".14. 
Area  at  fracture,  1".32  x  ".03  =.832  square  inch. 
Contraction  of  area,  39.3  per  cent. 
Appearance  of  fracture  silky,  Ia.mellar,  stratified. 
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31.— PHOSPHOB  BBONZE. 

[Specimen  turned  down  from  bar  1"  in  diameter.] 

No.  427. 
,  Tension  Test. 


Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

(;^auged  length,  3".00. 


Applied  loads. 


Total 


PouniU. 

250 

1.2A0 

2.500 

3,750 

5,000 

6, 2r.0 

7,500 

7.750 

8,000 

8,250 

8.500 

8,750 

9,000 

,   9.250 

0.500 

11,750 

.  10, 000 

10,260 

10,500 

10,750 

11,000 

11,250 

11. 500 

11.760 

12,000 

12,250 

12, 500 

12, 750 

13,000 

13, 250 

13. 500 

13.750 

14,000 

14,250 

14, 500 

14,750 

15,  000 

15,250 

15, 500 

15. 750 

16.000 

10,250 

16,860 

10,440 

11,000 


Porsqaare 
inch. 


Poundt. 

1,000 

6,000 

10,000 

15.000 

:o,ooo 

25,000 
30,000 
31,000 
32.000 
33,000 
34,000 
35,000 
36.000 
87.000 
38,000 
89.000 
40,000 
41,000 
42.000 
43, 000 
44,000 
4^000 
46,000 
47.000 
48,000 
49.000 
50,000 
61,000 
52, 000 
f3,000 
64,000 
65,000 
56,000 
57, 000 
58,000 
60,000 
60,000 
61,000 
62,000 
03,000 
64.000 
66,000 
85,440 
65,760 


£lonf2:ation 
per  inch. 


Ineh. 
0. 

.000238 
.000533 
.000800 
.001100 
.001J33 
.001033 
.001667 
. 001767 
.001800 
.001867 
.001933 
.001967 
. 002067 
.002133 
.  002167 
.  002200 
.  OO-'SOO 
.  002333 
. 002367 
.002467 
.0025Q0 
.001!533 
.002600 
.  002667 
.002700 
.002800 


.002933 

.002067 

.003000 

.  003133 

.003200 

.  003267 

.003400 

.003600 

.003800 

.004033 

.004638 

. 005367 

.0300 

.0867 

.1867 


Successive 
elongation 
per  inch. 


Inch. 
0. 

.  0002:13 
.000300 
.000267 
. 00U300 
.  000233 
.000300 
.000034 
.000100 
.000033 
.000067 
.000066 
.000034 
.000100 
.0000641 
.000034 
.000033 
.000100 
.000033 
.  000034 
.000100 
.  000033 
.000033 
.000067 
.000067 
.000033 
.000100 
.000033 
.000100 
.000034 


.000133 

.000067 

.000067 

.000133 

.000200 

.000200 

.000233 

.000600 

.000734 

.024633 

.0567 

.1000 

.0166 


Permanent 
set 


Ineh. 


.000033 


.000087 


.000067 


.000100 


.000167 


.000600 


Snocewive 

permanent 

set. 


Ineh. 


.000033 


.000067 


.000083 


.000067 


Semarka. 


IniUalloAd. 


Elastlclimit. 


Micrometer  remoTad. 


Ultimate  Btrenctb. 
Load  at  time  ortuptareL 


General  summary. 

Tensile  strenfftli  per  square  inch  of  original  section pounds..      65,760 

Elastlclimit  per  souare  inch  of  original  section do....      57.000 

Elongation  per  incn  after  rupture Inoh..     Ol8138 

Elongation  perinch  under  strain  at  elastic  limit do 003267 

Redaction  in  diameter  at  point  of  rupture do 234 

Reduction  in  area  after  rupture,  per  cent,  of  original  section 63w8 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surf  see,  fine  silky.    Separation  occurred  in  a  spiral  plane.    A  number  of  small 

holes  in  the  center  of  the  fractured  surface. 
Elongation  of  inoh  sections 'M6  (".ei  fractured  section),  ".17 
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32.— COTTON  CLOTH. 

Samples  of  cotton  cloth  tested  in  strips  2'^  wide,  with  a  length  of  12 ' 
between  the  holder  jaws  of  testing-machine. 

Strips  cut  crosswise  the  cloth  and  parallel  to  the  filling. 

Each  end  of  the  samples  were  held  in  the  testing  machine  by  being 
compressed  between  pine  cushions. 


Hannfactnren'  marks. 

Tensile 
strength. 

Mean 

tensile 

strenisth. 

202 
100 

!  - 

106 
143 

\  '" 

I          155 
j          170 

\          "^ 

!  - 

178 

i          140 
[          124 

\       m 
\       - 

\       "' 

145 

Mannfaotnrer  A : 

Item  No.  1 « 

Do 

Pounds. 
202 
203 
202 
201 
174 
104 
163 
145 
16a 
160 
205 
215 
\S4 
-02 
202 
120 
152 
147 
126 
126 
146 

157 
130 
144 
158 
152 
166 
161 
174 
174 
172 
174 
188 
180 
176 
107 
160 
182 
176 

145 

147 

127 

136 

116 

120. 

105 

124 

135 

120 

128 

118 

162 
140 
144 
151 
116 
'             1% 
155 
144- 
1)6 
127 
152 
142 

Do 

Item  No.  2 

Do 

Do 

Item  No.  8 

Do 

Do 

IlemNo.4     

Do 

Do 

It«mNo.  6 

Do    

Do  

Item  No.  6 

Do 

Do ! .' 

Peqnot 

Do 

Do 

ManofaoturerB: 
ItemNo.  1           V 

1           Do    .    . 

I           Do"                                     

'        Iti«mNo*2'*.   *.*       * .* 

Do      

Do     ^ 

1       ItemNo.3 

I           Do        , 

Do      

Item  No.  4 

Do      

Do    

ItemNo  6              ".          

Do    

Do 

;       ItemNo.  6 

♦           Do    .             

]           Do  

Manufactarer  G : 
Item  No.  1  twilled     

Do 1 

Do 

Item  No.  2.  twilled 

Do 

Do 

Item  No.  4  twilled     

Do • 

Do 

ItemNo.  6.  twilled  

Do    .... 

Do 

liannfaotarerD: 
Item  No.  1.  nlain 

Do 

Do 

Ttem  No. 2  nlain t--,^ t 

Do • 

Do 

Item  No  3  nlain «... 

Do « 

Do '.'..'. 

Item  No  4  nlain        

Do 

Do      • 
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MuitifftCtafen'  marks. 


Maiinfacrurer  D— <?oiitiiiae(l : 

Item  No.  .\pUiD 

Do 

Do 

Item  No.  6,  plain 

Do 

Do  

IffanufiMtarer  £ : 

X"";.::::-.::::::::::::::: 

Do 

Do 

MannfactarerF: 
Ka  2, 72"  wMe;  Ka  5,  W  wide. 
Ka  6, 75"  wide 

Do 

Manuf aoturer  O : 
No.2,W;  item  No.  1,2, 3, 4, 6.6 

Do 

No.  8,  B  ;  item  Ko.  1,2, 8, 4, 6,0  . 

Do 


TeDPile 
nliviit^th. 


Pound*. 
118 
127 
145 
15C 
146 
153 

106 
97 

105 
86 
89 
99 


!     Mean 

I     tennile 
atr«ng:th. 


130 


152 


103 


91 


181 
182 
170 

108 
77 
124 
102 


178 


118 
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33.— WBOUGHT-IBOH  LATTICED  COLUMHS. 

[Pin  ends.    Tested  In  horlsontal  position,  with  plane  of  pins  Terileal.    Wronghi-iion  pin  stesting  in 

csst-iion  bolsters.] 
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No.  3900. 

Length,  center  to  center  of  pins,  27'  0''. 

Gauged  length  (along  center  line  of  channel  A),  2  0'^ 

Total  weight,  1,235  pounds. 

Counter-weight  at  middle,  G20  pounds. 

Sectional  area  (channels),  9.30  square  inches. 

There  are  four  \f'  holes  in  the  web  of  channel  bar  B,  about  9'  3''  from 
center  of  north  pin  hole. 

At  the  south  end  of  the  column  the  ^.hannel-bar  flanges  were  cut 
away  to  1^^'  in  width  for  a  distance  of  6''  inside  the  pin  holes. 


Appli«)d  loads. 

In  ganged  length. 

DeflecUons  at  middle. 

Deflection  sets. 

Total. 

Per  square 
Inch. 

Compres- 
sion. 

Set. 

Horizontal. 

VerticaL 

HorlzontaL 

Yertioal. 

Pounds. 
10.000 
20.000 
30.000 
40.000 
60.000 
60,000 
70,000 
80,000 
90,000 
100,000 
110.000 
120,000 
130,000 
140, 000 
150,000 
160,000 
170, 000 

Pounds. 

Inch. 

0, 

.0087 
.0180 
.0276 
.0370 
.0461 
.0555 
.0640 
.0740 

.0925 
.1010 
.1105 
.1200 

Ineh. 

0. 

0. 

0. 

.0003 
.0008 
.0000 
.0011 
.0018 
.0016 
.0020 
.0021 
.0021 
.  0021 
.0021 

Ineh, 

0. 

u. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.03 
.03 

Inch. 

0. 

0. 

0. 

0. 

0. 

—.01 
—.01 
—.01 
—.01 
—.01 
—.01 
—.01 
—.01 

0. 

0. 

0. 

+  Ji 

.02 
.03 
.08 
.08 
.04 
.04 
.05 
.00 
.06 

Initial  loa< 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
.01 

Ineh. 
-nOI 
-.01 
-.01 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

+.01 
.02 

.  1289              -  0021 

.1381 
.1474 
.1563 
.1650 
.1760 
.1842 
.1940 
.2031 
.2128 
.2180 
.2220 

.0021 
.0021 
.0021 
.0024 
.0026 
.0027 
.0029 
.  0038 
.0039 

180, 0<H) 

190,000 
200,000 
210,000 
220,000 
230,000 
240,000 
245,000 
250,000 

.0047 

.01 

.03 

Scale  started  in  the  Ticinity  of  ig"  holes  in  c 

hannel  B. 

.06 
.07 
.07 
.08 

255.000 
260,000 
265,000 
270.000 

.2270 
.  2320 
.2380 
.  '^432 

.03 
.03 
.03 
.03 

.0039 

.01 

.03 

.0080 

.01 

.04 

. 

Scale  generally  diiitii 

rbed  in  front  of  pins  and 

I  at  intervals 

.03 
.03 
.03 
.03 
.03 
.01 

(           .01 

{         0. 
0. 
0. 

alonfc  the  le 

ngth  of  each  ohanneL 

275,000 
280, 000 
285,000 
290, 000 
200.300 
296.000 

206,100 
290.000 

.2490 
.2551 
.  2615 

.09 
.10 
.12 
,17 
.19 
.20 
.26 
.150 

.60 
.85 

.01                   .06 

Ultimate  strength. 

1  Readings  tAken  after 
•  >  pausing  the  maximum 

.0118 

81,840 

275,000 

1 

i 

The  post  failed  at  the  south  end.  The  web  of  channel  bar  A  buckled 
in  front  of  the  pin,  also  opposite  inside  ends  of  the  side  plates.  Both 
channels  took  a  sharp  bend  at  the  outside  ends  of  the  side  plates  at  the 
same  end  of  the  post,  also  at  the  ends  of  the  eye  plates. 
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At  intervals  along  the  channel-bar  webs,  lines  of  scale  at  right  angles 
to  the  axis  of  the  post  were  raised. 

Elongation  of  pin  holes,  '^06  each. 

At  the  north  end  of  the  post  it  was  necessary  to  cut  off  the  inside 
heads  of  eight  rivets  (which  were  not  countersunk)  in  eaeh  eye  plate, 
in  order  to  make  room  for  cast-iron  bolsters  for  the  pin  seat. 

It  was  not  apparent  that  tbe  resistance  of  the  post  was  weakened  by 
the  removal  of  these  rivet  heads. 
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No.  3910. 

Length  center  to  center  of  pin  holes,  26^  (K^ 
Gauged  length  (along  center  line  of  channel  A),  200". 
Total  weight,  1,554  pounds. 
Counter- weight  at  middle,  777  pounds. 
Sectional  area  (channels),  9.79  square  inches. 

The  gauged  length  was  taken  symmetrical  with  the  sides  plates,  hence 
Includes  only  the  &tticed  portion  of  the  column. 


Appliod  loadi. 

In  gai^ged  length. 

Deflection  sets. 

Total. 

Persqoare 

Compres- 
sion. 

Set. 

Hori2ontaL 

Vortical. 

HorizontaL 

VerticaL 

Inch. 
-.02 
—.08 
—.08 
-.08 
—.08 
—.08 
-.04 
-.04 
—.04 
—.05 
—.05 
—.06 
-.06 
-.06 
—.06 
—.06 
—.07 

PMindt. 

10.000 

20,000 

80,000 

40,000 

50,000 

60,000 

70.000 

80,000 

90,000 

100,000 

110,000 

120,000 

180,000 

140,000 

150,000 

160,000 

170,000 

180,000 

190,000 

200.000 

Pounds. 

Inch. 

0. 

.0053 
.0123 
.0191 
.0261 
.0330 
.0401 
.0472 
.0544 
.0618 
.0683 
.0760 
.0838 
.0913 
.0990 
.1060 
.1140 
.1215 
.1300 
.1385 

Inoh, 

0. 

0. 

0. 

.0002 
.0003 
.0007 
.0007 
.0008 
.0008 
.0008 
.0010 
.0010 
.0016 
.0017 
.0018 
.0028 
.0029' 
.0033 
.0040 
.0051 

Inch. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 

0. 

0. 
-.01 
—.01 
—.01 
—.01 
—.01 
—.02 
-.02 
—.08 
—.03 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

-.01 
-.01 
-s02 
—.03 
—.08 
-n04 
—.05 
-.06 
—.07 
-s07 

Initial  load 

Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

-.01 
-.01 
—.01 
—.01 
-.01 
—.01 
—.02 
—.01 
-.01 

SoalAtturtaoff  ohMmelBatadistanoeof6to7feetfromplxiat  aoathend. 

210.000 
220.000 
230»000 

.1472 
.1557 
.1660 

.0064 
.0075 
.0102 

—.03 
—.03 
—  04 

—.07 
—.08 
—.08 

—.01 
—.01 
-.01 

-.07 
—.08 
-.08 

Lines  of  aoale  generally  started  off  web  of  channel  B.  along  the  entire  length  latticed.    Oc- 
casional lines  of  scale  started  off  the  web  of  channel  ▲. 

240.000 
250.000 
260,000 
267,000 

.1758 
.1865 
.1980 

.0126 
.0154 
.0198 

—.04 
-.04 
-.05 
—.05 

—.09 
—.10 
-^18 
-.60 

—.01 
—.02 
—.02 

-s08 
—.09 
—  10 

27.270 

Ultimate  IttrAnori.!! 

Post  failed  at  the  north  end. 

Channel  A  took  a  sharp  bend  at  point  0,  opposite  the  inside  end  of 
the  eye-plate,  and  at  the  end  of  the  reduced  width  of  flange. 

Channel  B  took  a  sharp  bend  at  the  end  of  the  side  plates.  The  post 
took  a  downward  direction  at  this  end,  parallel  to  the  plane  of  the  pins. 

Elongation  of  pin  boles:  North  end,  '',06  each;  south  end,  ."02. 
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TESTS   OF  IRON  AND   STEEL, 

No.  451. 

Commmi  Brick, 

Sectional  area,  3'^35  x  2'M8  =  7.3  square  inches. 

Length,  7.60. 

Gauged  length,  6'^ 

This  brick  was  medium  hard  burnt ;  dark  red  color. 
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Applied  loAds. 

In  ganged  length. 

Bemarks. 

Total. 

Per  aqnare 
inob. 

Comprea- 
aion. 

Set. 

Founds, 
730 
1,460 
2,190 
2,920 
8,650 
4,380 
5,840 
7,300 
8,760 
10, 220 
11,680 
13,140 
14,600 
16^060 
17, 520 
18, 980 
20, 440 
21,900 
23,360 
24, 820 
26,280 
27, 740 
29,200 
30,660 
82, 120 
33,580 
35. 040 
36,600 
37,960 
39.420 
40, 880 
42, 340 
43,800 
45, 260 
46, 7  JO 
48, 180 
49,640 
51, 100 
62, 560 
54, 020 
55,480 
60, 940 
58. 4U0 
59, 800 
61,320 
62.780 
64,210 
65. 700 
67,160 
68.620 
70, 080 
71,540 
73,000 

17, 520 
74,460 
75,920 
77,380 
'   78,840 
80,300 
81,760 
83,220 

Pounds. 
100 
200 
300 
4U0 
500 
600 
800 
1,000 
1, 200 
1,400 
1,600 
1,800 
2,000 
2.200 
2.400 
2.600 
2,800 
3,000 
8,200 
3,400 
3,600 
3,800 
4.000 
4.200 
4,400 
4.000 
4,800 
5,000 
5,  200 
5,400 
5,600 
5,800 
6,000 
6, 200 
0.400 
6,600 
6,800 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 
8.200 
8,400 
8,600 
8,  800 
9,000 
9,200 
9,400 
0,600 
9,800 
10, 000 

2,400 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 

Inch, 

0. 

0. 

.0001 
.0001 
.0002 
.0003 
.0004 
.0006 
.0009 
.0013 
.0017 
.0019 
.0023 
.0027 
.0029 
.0034 
.0037 
.0041 
.0045 
.0048 
.  tool 
.0054 
.0056 
.0050 
.0064 
.0070 
.0073 
.0076 
.0079 
.0082 
.0085 
.0090 
.0093 
.0096 
.0099 
.0102 
.0105 
.0111 
.0118 

' .  0118 
.0121 
.  0123 
.0127 
.0130 
.  0134 
.0137 
.0140 
.0143 
.0146 
.0149 
.0153 
.0156 
.0159 

Inch. 
0. 

1 
Initial  load. 

...... ...... 

1 

0. 

0. 

0. 

0. 

.0001 

.0002 

.0008 

.0003 

Small  piece  flew  ont  of  middle  of  one  face. 

£  =  8,750,000;  between  5.000  and  10,000  pounds 

per  square  inob. 
Rested  under  this  load  10  honrs. 

."oooi"" 

.0004 

.0163 
.0167 
.0169 
.0173 
.0176 
.0178 
.0181 

, 

.0004 

1 1 


*'■/ 


^ 


+  Lul 


'H 

^f^ 
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TESTS   OP   IRON   AND   STEEL. 
No.  3912. 
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Length  center  to  center  of  pin  holes,  24'  0'^ 

Ganged  length  (along  center  line  of  channel  A  symmetrical  with  lat- 
ticed section),  200'^ 
Total  weight,  1,105  pounds. 
Counter-weight  at  middle,  550  pounds. 
Sectional  area  (channels),  9.45  square  inches. 


Applied  loadA. 

In  ganged- length. 

Deflections  at  middle. 

Deflection  sets. 

Total. 

Per  inch. 

Compres- 
sion. 

Sot. 

horizontal. 

Vertical. 

Horizontal. 

Vertical. 

Poundt. 

10,000 

20,000 

80,000 

40,000 

50,000 

60,000 

70,000 

80, 000 

90,000 

100,000 

110, 000 

120,000 

130, 000 

140.  000 

150,000 

160,000 

170, 000 

180,000 

190,000 

200,  000 

210, 000 

220,  OOO 

230, 000 

240.  OOO 

250, 000 

260,000 

270, 000 

280,  000 

290,  000 

800,000 

305,000 

300,500 

Founda. 

Inch. 

0. 

.0054 
.0120 
.0190 
.  01157 
.0328 
.0400 
.0470 
.0540 
.0615 
.0689 
.0758 
.0830 
.0905 
.0080 
.1050 
.1125 
.1205 
.1280 
.1358 
.1435 
.1515 
.1599 
.1680 
.1732 
.1820 
.1920 

JneK 
0. 
0. 
0. 

-.0004 
-.0007 
-.0010 
-.0010 
-.0010 
-.0010 
-.0010 
-.  0010 
-.  0010 
-.0010 
-.0011 
-.0012 
-.0012 
-.0012 
-.0010 
-.0007 
-.0003 
0. 

.0008 
.0012 
-.0010 
.0005 
.0020 
.0045 

Inch. 
0. 
0. 

_%i 

-.01 
-.01 
-.01 
-.02 
-.02 
-.02 
-.02 
-.02 
-.02 
-.02 
—.03 
-.04 
-.05 
-.  05 
-.06 
-.06 
-.07 
-.07 
-.08 
-.06 
-.07 
-.08 
-.10 
-.12 
-.20 
-.28 
-.35 
-.88 

Inch. 

0. 

0. 

0. 

.01 
.01 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.01 
.01 
.01 

0. 

0. 

S: 

0. 
.01 
.03 
.03 
.05 
.10 
.16 
.28 
.48 
.60 

Initial  load. 

Inch. 
0. 
0. 
-.01 

Inch. 
0. 
0. 

-.02    1         — -02    1 

-.02 
-.02 
-.02 
-.02 
-.02 
-.02 
-.02 
-.02 
-02 
-.02 
-.03 
-.02 
-.03 
-.04 

-.01 
0. 

-.03 
-.02 

-.02 
-.02 
-.03 
-.02 
-.02 
-.02 
-.03 
—.03 
-.03 
-.04 
-.04 
-.04 
-.06 
-.04 
-.03 
-.04 
-.04 
-.04 
-.03 

32,430 

Ultimate  StrAniriit.         1 

° 

Post  failed  near  the  north  end. 

Both  channels  took  sharp  bends  at  0  and  D,  at  ends  of  eye-plates, 
and  between  the  reduced  widths  of  flanges  of  channels  and  side  plates. 
Lines  of  scale  started  off  each  channel. 

Elongation  of  pinholes:  Forth  end;  'MOand'MS;  south  end,  "M  each. 
S.  Ex.  36 72 


1144  TESTS    OF   IRON    AND    STEEL. 

No.  465. 

Face  Brick, 

Sectional  area,  3'^60  x  2'M6  =  7.78  square  inches. 
Length,  7".78. 
Gauged  length,  6''. 

This  brick  was  loaded  with  1,000  pounds  per  square  inch  before  apply- 
ing the  micrometer. 


Applied  loadfl.       1      Id  gan/^ed  length. 

1 
j 

TotAl. 

PerBQiiare'   Compres- 
inch.              sion. 

1 
Set. 

Kemarks. 

Fourdt. 
778 
1,556 
3,112 
4,668 
6,224 
7.780 
9,336 
10,892 
12,448 
14,004 
15,660 
17, 116 
18,672 
20, 228 
21,784 
23,840 
23,340 
24,896 
26,452 
28,008 
29,564 
81,120 
31,120 
32,676 
84,232 
85,788 
37,844 
88,900 
88,900 
40.456 
42,012 
43,668 
45,124 
46,680 
46,660 
54,200 

Foundt.    \      Inch. 
100           0. 
HOO            U- 

Inch. 

0. 

iDlUal  load. 

400 
600 
bOO 
1,(100 
1,200 
1,400 
1,600 
1,800 
2.000 
2,200 
•    2,400 
2,600 
2,800 
3,000 
3,000 
3,200 
3,400 
3.600 
8,800 
4,000 
4.000 
4,200 
4,400 
4,600 
4.800 
5,000 
5,000 
6.200 
5,400 
5,600 
5,800 
6,000 
6,000 
6,970 

.0003 
.0006 
.0007 
.0010 
.0012 
.0015 
.0018 
.0021 
.0025 
.0029 
.0033 
.0036 
.0039 
.0044 
.0044 
.0047 
.0052 
.0057 
.0059 
.0065 
.0065 
.0069 
.0073 
.0077 
.0082 
.0087 
.0087 
.0092 
.0097 
.0102 
.0106 
.0108 
.0111 

0. 

.0005 

.0009 

After  detennining  the  set 

' 

.0010 

After  determining  tiie  set. 

E  =:  3,150,000;  between  4,000  and  6.000  poanda. 
A  iter  determining  the  set 

SnapplDff  Bonnda. 

After  detemiininKthe  set. 

Craahing  strength. 

.0013 

.0014 

TESTS   OP   IRON   AND   STEEL. 

K"0.  466. 

Face  Brick. 

.sectional  area,  3'^58  x  2'^21  =  7.91  square  inches. 
Length,  7''.68. 
Ganged  length,  6". 
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1       Applied  loads. 

In  j;aaged  length. 

Total. 

Per  square  ,  Compres-           o„* 
inch.       1      8ion.              ^*^^' 

1                     1 

Bemarks. 

Pounds. 
701 
1,5(^ 
3,164 
4,746 
6^328 
7,910 
7,910 
9,492 
11.074 
12.656 
14,238 
15.820 
16.820 
17.403 
18,984 
20.566 
22.148 
23.780 
28,730 
25.312 
26.894 
28.476 
30,058 
31,640 
31, 640 
33,222 
34.804 
36.386 
37,968 
39.550 
89,550 
41,132 
42.714 
44,206 
45,878 
47.460 
47,460 
40,042 
60,624 
62,206 
66,500 

Pounds, 
100 
200 
400 
600 
800 
1,000 
1,000 
1,200 
1.400 
1,600 
1.800 
2.000 
2,000 
2,200 
2,400 
2,600 
2,800 
3,000 
3,000 
3,200 
,        3,400 
3,600 
3.800 
4.000 
4.000 
4.200 
4.400 
4,600 
4.800 
5,000 
.%000 
5.200 
6.400 
5.600 
5,800 
6^000 
6^000 
6,200 
6,400 
6,600 
7,140 

Inch. 

0. 

.0001 
.0002 
.0003 
.0004 
.0006 
.0006 
.0008 
.0011 
.0014 
.0017 
■      .0020 
.0020 
.0024 
.0026 
.0030 
.0032 
.0036 
.0036 
.0039 
.0042 
.0040 
.0049 
.0053 

ioOCT 
.0061 
.0064 
.0067 
.0071 
.0070 
.0075 
.0079 
.0084 
.0087 
.0089 
.0091 
.0096 
.0098 
.0104 

Inch. 
0. 

Initial  load. 

A  ftcr  determining  the  set. 

-.0001 

.0001 

After  determining  the  set. 

After  deteiminiixg  the  set. 

After  determining  the  set. 

E  =  3,750,000;  between3,000and  6,000  pounds. 

After  determining  the  set 

After  determining  the  set 

Craoked. 

Crushing  strength. 

.'o6o2"" 

.0003 

.0003 

.0004 

1146  TESTS   OF   IRON  AND   STEEU 

Ko.  467. 

Face  Brick. 

Sectional  area,  3'',58  x  2'M0  =  7.52  square  inches. 

Length,  7'^70.' 

Ganged  length,  6.00  square  inches. 


AppUed  loads. 

In  gauged utrongth. 

, 

ToUL 

Persqnare 

Compres- 

Set. 

Bemarks. 

Powndt, 
752 
1,504 
8,008 
4  112 
6,016 
7.620 
7,60) 
0,024 
10,628 

Pounds, 

100 

200 

400 

600 

800 

1.000 

1,000 

1.200 

1,400 

1.600 

1,800 

2,000 

2,000 

2,200 

2,400 

2,600 

2,800 

8,000 

3,000 

8,200 

3,400 

oiooo 

3,800 
4,000 
4  000 
4,200 
4,400 
4,600 
4,800 
5,700 

Inch. 

0. 

.0001 
.0004 
.0007 
.0010 
.0018 
.0018 
.0017 
.0021 
.0022 
.0025 
.0028 
.0028 
.0031 
.0086 
.0038 
.0041 
.0045 
.0046 
.0050 
.0052 
.0056 
.0060 
.0064 
.0064 
.0068 
.0072 
.0076 
.0077 

Inch. 
0. 

Initialload. 

0. 

After  determiniiig  the  set 

12,032 
13,686 
15,040 
16,040 
16,644 
18,048 
19,652 
21,056 
22,660 
22.600 
24,064 
25,668 
27,072 
28,676 
80,080 
30,080 
81,684 
88,088 
84,692 
86,096 
42,900 

.0001 

.0002 

After  determining  the  aet 

E=8.800,000;  between  3,000  and  4.000  pounda. 

.0002 

After  determining  the  set 

Cracked. 

Crushing  strength. 

TESTS    OF   IRON   AND    STEEL, 

ISTo.  468. 

Fctce  Brick. 

Sectional  area,  3".62  x  2".16e=7.S2  square  inches. 
Length,  7".70. 
Ganged  length,  C'^ 
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AppUed  loads. 

In  gauged  length. 

Total. 

Per  aqaara 
Inch. 

Compres- 
eion. 

Set. 

Bemarks. 

Pounds. 

782 

1,664 

3,128 

4,692 

6^256 

7.820 

9,884 

10,948 

12,612 

14,076 

15.640 

17.204 

18,768 

20,832 

21,896 

23,460 

25,024 

26,588 

28,152 

29,716 

81,280 

32,844 

34,408 

85,972 

87,636 

89,100 

40,664 

42,228 

43,792 

45,856 

46,920 

Poundt, 
100 
200 
400 
600 
800 
1,000 
1,200 
1,400 
1,600 
1,800 
2,000 
2,200 
2,400 
2,600 
2,800 
3,000 
3,200 
3,400 
3,600 
8.800 
4,000 
4.200 
4,400 
4,6C0 
4.800 
5,000 
5,200 
5,400 
5,600 
5,800 
6,000 

J[neh. 
0. 

.0000 
.0002 
.0006 
.0009 
.0012 
.0018 
.0021 
.0023 
.0029 
.0033 
.0038 
.0042 
.0047 
.0052 
.0066  • 
.0061 
.0066 
.0070 
.0074 
.0079 
.0084 
.0089 
.     .0094 
.0090 
.0104 
.0109 
.0115 
.0122 
.0128 

Inch. 

0. 

Initial  load. 

0. 

• 

1 

0. 

.0001 

.0001 

E  =  2,500,000 ;  between  4,000  and  5,000  pounds. 

Snapping  aoaiids. 
Crashing  strength. 

.0002 

1148  TESTS    OF   IRON   AND    STEEL. 

2s'o.  4C9. 

Common  Brick  {light  red  color). 

Sectional  area,  3''.36x2".26  =  7.59  square  inches. 
Length,  7''.70. 
Gauged  length,  C. 


AppUed  loads. 

In  gauged  length. 

Semarks. 

Tofi.  ^•LX" 

Compres- 

SiOB. 

Set. 

Pwnd$. 
750 
1,518 
3,036 
4,554 
6.072 
7,600 
0,108 
10,626 
12,144 
13,662 
15,160 
16,608 
18.2161 
10,734 
21,252 
22,770 
24,288 
25,806 
27,324 
28,842 
80,860 
31,878 
83,896 
34,014 
36.432 
37,050 
80,468 
40,086 
42,604 
44,022 
45,640 
47,058 
48,576 
60,004 
61,612 
63, 180 
64,648 
66^166 
67,684 
68,100 

Poun<f«. 
100 
200 
400 
600 
800 
1,000 
1,200 
1,400 
1.600 
1,800 
2,000 
2,200 
2,400 
2.600 
2.800 
3,000 
3.200 
3.400 
3.600 
3,800 
4,000 
4.200 
4,400 
4.600 
4,800 
6,000 
6,200 
5,400 
5.600 
5,800 
0,000 
6,200 
6,400 
6,600 
6,800 
7,000 
7,200 
7,400 
7  600 
7,650 

Inch, 
0. 

.0001 
.0007 
.0010 
.0016 
.0022 
.0026 
.0032 
.0036 
.0041 
.0045 
.0051 
.0056 
.0061 
.0068 
.0071 
.0078 
.0085 
.0091 
.0096 
.0102 
.0108 
.0112 
.0110 
.0122 
.0128 
.0137 
.0141 
.0147 
.0152 
.0157 
.0162 
.0168 
.0175 
.0182 
.0188 
.0106 
.0202 
.0200 

Inch. 
0. 

Initial  load. 

0. 

6. 

.0001 

E  =  2, 200, 000 ;  between  5.000  and  7.000  ponnda.     ^ 

.oooi 

.0003 

•      1 

1 

.0004 

Snapping  sounds. 
Snapping  sonnda  repeated. 

Crashing  strength. 

.0006 

TESTS   OP   lEON  AND   STEEIl. 

No.  470. 

Common  Brick  (light  red  color). 

Sectional  area,  3''.46x2''.27=7.85  square  inches. 
Length,  7''.90. 
Gauged  length,  6''. 
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Applied  loads. 

In  gaagedlength. 

Remarks. 

Total. 

Per  Hanaro 
inch. 

Compres- 
sion. 

Set. 

Poundt, 

785 
1,570 
8,140 
4,710 
6,280 
7.850 
9,420 
10, 900 
12,500 
14, 130 
15,700 
17,  270 
18,840 
20, 410 
21, 080 
23,550 
25, 120 
26. 690 
28,260 
29, 830 
31,400 
82,970 
34,640 
86,110 
87, 680 
80,250 
40, 820 
42, 390 
43,960 
45, 530 
47, 100 
48,070 
50. 240 
51,810 
53,880 
54.950 
56.400 

Pounds. 
100 
200 
400 
600 
800 
1,000 
1,200 
1,400 
1.600 
1,800 
2,000 
2,200 
2,400 
2,600 
2,  800 
3,000 
3,200 
3,400 
3,600 
8,800 
4,000 
4,200 
4,400 
4,600 
4,800 
5,000 
5,200 
5,400 
5,600 
5,800 
6,000 
6,200 
6,400 
6.600 
6,800 
7,000 
7,180 

Inch. 

0. 

.0002 
.0008 
.0013 
.0020 
.0025 
.0032 
.  0038 
.0045 
.0052 
.0059 
.0064 
.0072 
.0079 
.  0086 
.0093 
.0101 
.0110 
.0117 
.0124 
.  OWl 
.0140 
.0148 
.0155 
.0103 
.0170 
.0178 
.0185 
.0191 
.0199 
.0207 
.0215 
.0222 
.0229 
.0230 
.0243 

IncJi, 
0. 

Initial  load. 

0. 

.0002 

.0002 

■ 

£  =  1,700,000;  between  3,000  and  6,000  pounds. 

.0006 

.0010 

.0011 

Small  piece  flew  off. 
Cmahlng  strength. 

.0016 

1150  TESTS   OF   IRON   AND   STEEL. 

No.  471. 

Common  Brick  {light  red  color). 

Sectional  area,  3'^37  x  2'^27  =  7.65  square  inches. 

Length,  7''.68. 

Gauged  length.  6^^ 

Brick  concave  on  one  bed  face,  '^08 ;  opposite  face  convex. 


AppUed  loads. 

In  ganged  length. 

Total 

Per  sqaare 
incn. 

Compree- 
Bion. 

Set 

Bemarka. 

i 
1 

t 

Pounds, 

765 

1,630 

3,060 

4,500 

6,120 

7.650 

9,180 

10, 710 

12, 240 

13, 770 

!.•>.  300 

16.830 

18,  360 

10,  8  "0 

21,420 

22,  950 

24. 4h0 

26,010 

27.  540 

29, 070 

Pounds. 
100 
200 
4H0 

too 

800 
1,000 
1,200 
1,400 
1.600 
1>00 
2,000 
2,200 
2. 400 
2,  flOO 
2.  800 
3,000 
3,200 
3.400 
3,000 
3,800 

JndL 
0. 

.0001 
.0007 
.0010 
.0013 
.0017 
.  0021 
.0025 
.0020 
.0034 
.0039 
.0043 
.0048 
.0051 
.0057 
.0061 
.0066 
.  0071 
.(;075 
.0079 
.0084 
.00:?8 
.0003 
.0090 
.0104 
.0108 
.0111 
.0118 
.0121 
.0127 
.0132 
.0137 
.0141 
.0147 
.0151 
.0150 
.0160 

Inch. 
0. 

1 
Initial  load.                                                             | 

1 

0. 

.0001 

.0005 

1 

30.  too 

32,  no 

4,000 
4,200 

.0006 

33,  fiUO 

4,400 
4,CnO 
4,800 
,<).  0(0 
5, 200 
5,  400 

5,  <m 
5, 800 
6,000 
0, 200 

6,  4«'0 
6,600 
6,800 
7,000 
7,200 
7,880 

35  190 

36,  720 

E  s  2,700,000;  between  4,000  and  7,000  poands. 

38, 250 
89,  7»<0 

.0008 

41,310 

42. 840 

44,370 
45,900 
47. 430 

.'oooo" 

48,060 

50,490 
62, 020 
63,660 
55,080 
60,800 

.0010 

1 
Snapping  sonndfu 
Cnxsning  strength.                                                   , 

TESTS   OF  IKON  AND   STEEL. 
No.  472. 
Common  Brick  {medium  red  color ). 
Sectional  area,  3^^33  x  2''.24  =  7.46  square  inches. 
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Applied  loads. 

In  gaaged  length. 

Bemarks. 

Total. 

Per  aquare 
inch. 

Compres- 
Bion. 

Set. 

P(nmd$. 
746 
1,492 
2,984 
4.476 
6.968 
7,460 
8,952 
10,444 
11.936 
13,428 
14, 920 
16.412 
17, 904 
19. 306 
20.888 
22.380 
23,872 
25,364 
26.856 
28,348 
29, 840 
81.332 
32, 824 
34,316 
35.808 
37, 800 
38.792 
40,284 
41, 776 
43, 268 
44,  760 
46, 252 
47, 744 
49, 236 
60, 728 
52,220 
53,712 
55.204 
66.696 
58,188 
59,  660 
61. 172 
62,664 

w,i5e 

65,648 
67, 140 
68,632 
78.200 

Poundt. 
100 
200 
400 
600 
800 
1,000 
1.200 
1,400 
1,600 
l.fcOO 
2,000 
2,200 
2,400 
2,600 
2,  800 
3.000 
3.200 
3.400 
3.600 
3,800 
4, 000 
4,200 
4,400 
4,000 
4,800 
5,000 
5, 200 
5, 4(0 
5,600 
5,800 
6.000 
6,200 
6.400 
6,600 
6,800 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 
8,200 
8.400 
8.600 
8,800 
9,000 
9,200 
10.480 

Inch. 

0. 

.0001 
.0002 
.0003 
.0004 
.0007 
.0010 
.0013 
.0018 
.0021 
.0023 
.0028 
.0031 
.0036 
.0039 
.0042 
.0047 
.0032 
.0055 
.0060 
.0064 
.0069 
.0073 
.0078 
.  0081 
.0086 
.0091 
.0096 
.0100' 
.0104 
.  0109 
.0111 
.0118 
.0121 
.  0126 
.  0131 
.0136 
.0141 
.0143 
.0148 
.0131 
.0157 
.0161 
.0165 
.0170 
.0174 
.0179 

Inch. 
0. 

Initial  load. 

E=2,700,000;  between  6,000  and  8.000  pounds. 

i 

"  0.' 

0. 

0. 

0. 

.'oooi"* 

.0001 

.0001 

.0002 

j 

Snapping  sounds. 

.0002 

1 
Piece  flew  off. 

Crashing  strength. 

1152  TESTS   OF   lEON   AND    STEEL. 

No.  473. 

Common  Brick  (medium  red  color). 

Sectional  area,  3''.28  x  2''.20  =  7.22  square  inches. 
Length,  7''.58. 
Gauged  length,  C'.OO. 


AppUed  loftda. 

In  ganged  length. 

i 

Total. 

Per  square 
inch. 

Compres- 
Bion. 

Set 

Bcmarkt. 

PotindM, 

722 

1,444 

2,888 

4,332 

6,776 

7. 220 

8,664 

10, 108 

11,552 

12,096 

14,440 

15,884 

17, 328 

18,772 

20,216 

21,600 

23. 104 

24,548 

25,093 

27, 436 

28,880 

80, 324 

31,708 

33,212 

34, 656 

36,100 

37, 544 

3K.  08M 

40. 432 

41, 876 

43, 3ii0 

44,704 

40. 208 

47, 652 

49, 036 

60,  540 

Loads 

722 

7, 220 

14, 440 

21,660 

28, 8*^0 

86, 100 

43.320 

60, 540 

722 

Theb 

722 

7,220 

14,440 

21,660 

28,880 

86,100 

43,320 

60,540 

722 

61,984 

63,428 

64,872 

66,316 

67,760 

69,204 

60,648 

62,092 

63.636 

Pounds. 

100 
200 
400 
600 
800 
1,000 
1,200 
1,400 
1,600 
1,800 
2,000 
2,200 
2,400 
2,600 
2,800 
3,000 
3,200 
3,400 
3,600 
3,800 
4,000 
4,200 
4,400 
4,600 
4)800 
5,000 
•  5,200 
6,400 
5,600 
5.800 
6. 000 
6,200 
6.400 
6,600 
6,800 
7,000 
repeated. 
100 
1. 000 
2.000 
3.000 
4,000 
5.000 
6,000 
7, 000 
100 
lick  wan  noi 
100 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
100 
7,200 
7,400 
7,600 
7,800 
8,000 
8,200 
8,400 
8.600 
8,800 

Inch, 

0. 

.0000 
.0000 
.0001 
.0001 
.0002 
.0006 
.0008 
.0011 
.0014 
.0017 
.0020 
.0023 
.  0026 
.0029 
.0033 
.0037 
.0040 
.0043 
.0046 
.0019 
.0052 
.0005 
.0058 
.0001 
.0064 
.0068 
.0071 
.0075 
.0078 
.  (1083 
.  0085 
.00^8 
.0092 
.0006 
.0100 

.0004 
.0007 
.0017 
.0033 
.0049 
.0068 
.0083 
.0100 
.0004 
V  wet  withoi 
.0004 
.0007 
.0019 
.0036 
.0052 
.0008 
.0084 
.0101 
.0004 
.0104 
.0108 
.0111 
.0116 
.0119 
.0122 
.0126 
.0130 

Inch. 
0. 

Initial  load.    ., 

1 



1 

0. 

.0001 

E- 3.750,060 ;  between  2,000  and  7.000  pounds.       . 

,0001 

.0002 

.0003 

, 

.0004 

.6664 

1 

1 

rrom  the  machine.    Water  absorbed  60  c.  o. 

it  removing; 

1 

• 

1 

1 

.0004 

Cmshing  atrangth. 

TESTS   OP   IRON    AND   STEEL. 

No.  474. 

Vammon  Brick  {medium  red  color). 

Sectional  area,  3^^31x2^^20=7.28  sqaare  inches. 
Length,  V'.55. 
Gauged  length,  6^'M. 
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AppUed  loads. 

In  gauged  length. 

Remarks. 

TotaL 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

728 

1,456 

2,012 

4,368 

6,824 

7,280 

8,756 

10,102 

11,648 

18,101 

14,560 

16,016 

17,472 

18,028 

20,884 

21,840 

23,206 

24;  762 

26,20i 

Pounds. 

100 

200 

400 

600 

800 

1.000 

1,200 

1,400 

1600 

i\m 

2,000 
2,200 
2,400 
2,600 
2,800 
3,000 
8.200 
8,400 
8.600 
3.800 
4,000 
4,200 
4,400 
4,600 
4,800 
5,000 
^200 
5,400 
6.600 
5,600 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
7.200 
7,400 
7,600 
7,800 
8.000 
8.200 
8,400 
8.600 
8.800 
9.000 
9,200 
0,400 
0,600 
0.800 
10, 000 

IneJL 

0. 

.0001 
.0001 
.0002 
.0003 
.0004 
.0006 
.0000 
.0012 
.0015 
.0018 
.0021 
.0024 
.0020 
.0030 
.0082 
.0034 
.0037 
.0041 
.0044 
.0047 
.0040 
'.0052 
.0054 
.0057 
.0062 
.0064 
.0068 
.0072 
.0075 
.0077 
.0080 
.0084 
.0087 
.0000 
.0005 
.0008 
.0102 
.0105 
.0108 
.0111 
.0114 
.0118 
.0121 
.0124 
.0127 
.0130 
.0133 
.0135 
.0140 
.0144 

Inch. 
0. 

Initial  load. 

• 

E  s  3,756,000  ;  between  8,000  and  10,000  pounds. 

Snapping  sonnds. 
Piece  ilew  off. 
Crushing  strength. 

0. 

0. 

a 

27,664 
20,120 
80,576 

.0001* 

82. 032 

83,488 
84.044 
86,400 
87,836 
80,812 
40,768 
42,224 
43,6<:0 
45.136 
46,502 
48,048 
40,504 
50,060 
52,416 
63,872 
55.828 
56,784 
58.240 
50,606 
61, 152 
62,608 
64,064 
65.520 
60,976 
68.432 
69,888 
71,344 
72,800 
74.000 
89,500 

.0002 

.0002 

.0002 

.0002 

.0002 

.0003 

12,200 
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1164  TESTS   OF   IRON   AND   STEEL. 

No.  476. 

Common  Brick  {dark  red  color). 

Sectional  area,  3''.23  x  2^^20  =  7.75  sqaare  inches. 
Length,  7".60. 
Ganged  length,  0'^ 


AppUed  lotds. 


ToUL 


Pnmd*. 
775 
1«&50 
8,100 
4,650 
0,200 
7,750 
9,800 
10,850 
12,400 
18,950 
15.600 
17,050 
18,600 
20,150 
21,700 
23,250 
24.800 
26,850 
27.900 
20,450 
81.000 
82.560 
34.100 
85,650 
87,200 
88,750 
40.800 
41,850 
43,400 
44.950 
46,500 
48.050 
49,600 
51.150 
5i,700 
54.250 
55.800 
57.850 
58,900 
60,450 
62,000 
63,550 
65.100 
66,050 
68,200 
09,750 
71,800 
72.850 
74,400 
75. 050 
77.500 
79,060 
80,000 
82.150 
101, 700 


Per  squftre 
Inch. 


PoundM. 
100 
200 
400 


1,000 
1,200 
1,400 
1,600 
1,800 
2,000 
2,200 
2,400 
2,600 
2.800 
8,000 
8,200 
8,400 
8.600 
8,800 
4,000 
4,200 
4,400 
4,000 
4,800 
5,000 
5.200 
6,400 
6.600 
6.800 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
7,200 
7,400 
7,600 
7.800 
8.000 
8,200 
8,400 
8,600 
8.800 
9.000 
9,200 
9,400 
9,600 
9,800 
10,000 
10,200 
10,400 
10,600 
18,120 


In  gftOj^ed  length. 


Compreft- 
Blon. 


Inch, 

0. 

.0008 
.0006 
.0000 
.0011 
.0015 
.0017 
.0020 
.0026 
.0028 


.0045 
.0046 
.0064 
.0056 


.0072 
.0076 
.0078 

.ooe4 


.0108 
.0106 
.0108 
.0118 
.0116 
.0118 
.0123 
.0126 
.0129 
.0184 
.0186 
.0188 
.0142 
.0148 
.0160 
.0163 
.0156 
.0160 
.0168 
.0165 
.0168 
.0172 
.0175 
.0178 
.0188 


Set. 


tneh. 


.0008 


.0004 


.0004 


.0006 


Ramtflu. 


Initial  load. 


Bs8,760,000;  betwem  7,000  ukd  10,000 


Piece  flew  off  tide  of  bilok. 
Crashing  strength. 


TESTS   OF   IBON   AND   STEEL. 

No.  476. 

{Common  Brick  {dark  red  color) 

SectioDal  area,  3'M8  x  2'M8  =  6.93  sqaare  inches. 
LeDgth,  7".48. 
Gauged  length,  (y\ 
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Applied  loads. 


ToUO. 


Persqaam 
inon. 


In  ginged^length. 


Comp] 


Set. 


Bemarki. 


Poundt. 
698 
1,888 
3,772 
4,158 
^M4 
8.930 
8,818 
9,702 
11,088 
12,474 
18,880 
16,240 
18.832 
18,018 
10,404 
20.790 
22, 178 
23,562 
24.  M8 
26.834 
27,720 
29,108 
30^492 
31,878 
83.264 
84,660 
86.006 
37,422 
88.808 
40,104 
41,680 
42,066 
44,862 
46.738 
47,124 
48,610 
49,896 
61,288 
62.668 
64.064 
66,440 
66.826 
68,218 
69,608 
60.984 
62,870 
63,766 
91,900 


Povmdi. 

100 
200 
400 
600 
800 
1,000 
1,200 
1,400 
1,600 
1,800 
2,000 
2,200 
2,400 
2,600 
2,800 
8,000 
8.200 
8,400 
8,600 
8,800 
4,000 
4,200 
4,400 
4.000 
4,800 
6,000 
6,200 
8,400 
6.600 
6,800 
6^000 
6,200 
6,400 
6,600 
6.600 
7.000 
7,200 
7,400 
7,600 
7,800 
8.600 
8.200 
8,400 
8,600 
8.800 
9,000 
9.200 
13,280 


0. 


.0010 
.0013 
.0016 
.0017 
.0020 
.0021 
.0028 
.0026 
.0027 
.0029 
.0081 
.0034 
.0006 
.0088 
.0040 
.0042 
.0046 
.0048 
.0050 
.0051 
.0066 
.0068 
.0060 
.0063 


.0070 
.0073 
.0078 
.0076 
.0078 
.0080 
.0082 


.0005 


.0100 
.0103 


JndL 
0. 


Initial 


.0001 


.0001 


.0001 


8=5,000,000;  between  6.000  Mid  8.000  poundA. 


.0003 


Snapping  aonnda. 
Pieoe  flew  off. 
Crashing  strength. 


1156  TESTS  OF  IRON  AND  STEEL. 

No.  477. 

Common  Brick  {dark  red  colory, 

Sectional  area,  3^^20  x  2^M8  =  6.9d  sqaare  inches. 
Length,  7".53. 
Gauged  length,  6'^00. 


Applied  loads. 


TotaL 


Founds, 
888 
1,8M 
2,702 

4,188 
^584 
6,980 
8,378 
9,772 
11,188 
12,564 
13,960 
15,356 
16,752 
18,148 
19.544 
20,940 
22,886 
23.732 
25, 128 
26,524 
27,920 
29,816 
80,712 
82.108 
83.504 
84,900 
86,296 
87.608 
80.088 
40.484 
41,880 
43,276 
44.672 
46.068 
47,464 
48,860 
50,256 
61,652 
63,048 
54.444 
55,840 
57,236 
58. 632 
60.028 
61, 424 
62,820 
64,216 
65,612 
67.008 
68.404 
69.800 
71.196 
72,692 
73,988 
75,884 
76,780 
78,176 
70, 572 
80,968 
82,364 
83,760 
85,156 
86.552 
89,900 
110, 100 


Per  Mu^ra 


Pounds, 
100 
200 
400 

4m 

1,000 
1/jOO 

],«00 

;r,ooo 

3,600 

2,  80H 
:!,«)(») 
a.  :*f)0 

3,  400 

£i,eoo 
iooo 

4,200 
4,400 

4,  e4J0 
4,  eou 

^.  000 

:\  200 

.">.  400 

^,300 
II.  <i00 
a,  liOO 
'I.  4^'D 

11.  tM 

7,  iWO 

7. 20a 

7,  4(K> 

7.  eoo 

V,  ROO 

i'  uoo 

^  JOO 
M.  400 

a.  300 

l\000 

!>,  200 

!f.  4O0 

0  iiOO 

'.*  .#£» 

]<l.  000 

lif.  L'OO 

]0.  400 

10,600 

10,800 

11,000 

11,200 

U,400 

11.600 

11,800 

12,000 

12,200 

12,4'JO 


In  ganged  lenjcth. 


Compre*- 
■ion. 


Inch. 
0. 


.0011 
.0015 
.0017 
.0021 
.0028 
.0026 
.0028 
.0031 
.0033 
.0037 
.0040 
.0042 
.0044 
.0048 
.0051 
.0053 
.0067 
.0060 
.006i 
.0006 
.0069 
.0071 
.0074 
.0077 
.0079 
.0082 
.0064 
.0087 
.0091 
.0093 
.0097 
.0099 
.0102 
.0106 
.0109 
.0111 
.0113 
.0117 
.0119 
.0121 
.0125 
.0128 
.0130 
.0133 
.0136 
.0139 
.0141 
.0144 
.0146 
.0140 
.0151 
.0154 
.0157 
.0158 
.0160 
.0164 
.0166 
.0169 
.0172 


Set 


Inch. 

a 


.0002 


.0008 


.0007 


.0008 


.0009 


.0000 


.0000 


.cooo 


.0000 


"BAnn^r^Tr 


Initial  ImmL 


E  -  4.600,000 :  between  8.000  and  12.000  povnda. 


Snapping  iioands. 

Pieces  flew  off  aides  of  brick. 

Cmshing  strength. 
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TESTS   OF   IRON    AND    STEEL. 


TABULATION  OF  COMPRE8- 


TESTS   OF   IBON   AND   Sfl'BEL. 
SION  OF  COMMON  BRICKS. 
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Cracks  In 

Crashing  strenj^th. 

Remarks. 

area. 

sight. 

Total. 

Per  sqnare 
inch. 

Pounds. 

Pound*. 

Pimndt.  ' 

24.0 

168,000 

472,900 

1&990 

26.4 

220,000 

830,100 

12.500 

25.7 

188,000 

87^200 

14.720 

24.8 

244,000 

410.000 

16.530 

2&2 

242.000 

412.000 

16.350 

* 

7.8 

61,820 

103.400 

14.160 

E-3,750,000. 

7.75 

69.500 
68,100 

8.970 

£=2.360,000. 
£=2,200,000. 
E=l,  700, 000. 

7.50 

7.650 

7.85 

54.950 

06.400 

7.180 

7.65 

60.800 
78,200 

7.880 

£=2.700,000. 

7.46 

68,632 

10,480 

£=2,700,000. 

7.22 

63.586 

8,800 

£=3,750,000. 

7.28 

74»000 

89.500 

12.290 

E=3,750.000. 

7.75 

82,150 

101,700 

13,120 

E»3,750.000. 

6.93 

63,756 

91.900 

13.260 

B=5.000,000. 

6,98 

89,900 

lid.  100 

15,770 

£=4,600,000. 

S4.5 

25, 000 

69,800 

2,860 

The  bricks  were  badlj^  shattered  at  50,000  ponnds 
compression.  When  the  maximom  load,  69,800 
poqnds  was  reached,  the  contents  of  the  largest 
fragment  was  less  than  two  on  bio  inches. 

24.4 

29,500 

104.600 

4,290 

Cracks  contlDoed  to  develop  from  the  time  when  first 
observed  till  the  hishesi  load  was  reached,  when 
the  middle  brick  was  reduced  to  fragments  of  two 
cubic  Inches  coutents  and  smaller.  There  was  less 
iqjury  done  the  end  bricks. 

24.1 

60.000 

97,100 

4.030 

Cracks  progressed  slowly  between  60,000  and  80,000 
pounds,  but  from  the  latter  load  to  the  maximum, 
rapid  deteriora'lon  occurred. 
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TfiSTS   OF  IBON   AND   8TEEL. 

TABULATION  OP  C0MPRE8 


No. 
of 


8t3*leof8p6olmen. 


450 

457 
459 


460 
461 
465 
466 
467 
468 


462 
463 
464 


Color  of  larfikce. 


Dark  red.. 

do..-. 

do.... 

.....do  .... 

Jo.... 

do.... 


Dimensions. 


1T.I.KI-   '    Compresaod 


JfMftCf.  •  /juAm.   I   Inehet. 


2.10 
2.15 
2.16 


Dark  red 

do. 

do. 


7.70 
7.76 
7.78 
7.68 
7.70 
7.70 


6.30 
6.60 
6.60 


7.70 
7.72 
7.70 


S.52 
3.50 
S.60 
3.58 
3.58 
3.62 


7.63 
7.83 
7.70 


3.55 
3.57 
8.57 


2.16 
2.14 
2.16 
2.21 
2.10 
2.16 


3L53 

aao 

3.50 


TESTS  OF  IRON  AND  STEEL. 
8I0N  OF  FACE  BRICKS, 
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' 

Orasblnff  strength 

Sectional 

Crackiin 
Bight 

Total. 

Per  nqnare. 
inch. 

Bemarks. 

**^- 

Poundi. 

Foumdt. 

Pound*. 

27.8 

168,000 

869,200 

18,520 

97.6 

148.000 

880,200 

11,960 

S7.6 

282,000 

401,000 

14,580 

7.80 

57,760 

61,800 

8.180 

Ba4,070,000. 

T.48 

50,700 
64,200 

7,970 
6,970 

£m8,  080, 000. 

7.78 

46,680 

B-8,160,000. 

7-81 

60,624 

56,500 

7,140 

E=8,750,000. 

7.52 

•     86,096 

42,900 

5^700 

Es3,800.000. 

7.82 

45^856 

46^920 

6.000 

B-2,500,000. 

28L8 
28.8 
2&9 

78.000 
78,600 
55,600 

103, 100 
106,800 
98,280 

8,790^ 
8. 650  J 

The  development  of  the  craoka  fh>m  the  time  flrat 
obeerred  progreased  slowly  till  near  the  close  of 
the  tests,  when  the  disintegraUon  was  rapid,  termi- 
nating with  a  slight  explosion.    The  interior  por- 
tions of  the  brioKs  were  a  much  lighter  red  than 
theontside.    The  line  of  demarkation,  which  was 
very  sharp,  averaged  i"  below  the  original  snr- 
face. 

1162  TESTS  OF   IHON  AND   STEEL. 


35.— CASTIBOH  BABS. 

TEAN8VEB8E  TESTS  OF  CUPOLA  lEON,  CAST  IN  GREEN  SAND  FROM  THE 

ARSENAL  FOUNDRY. 

Thid  series  of  tests  comprises  twenty -foar  bars  varying  in  depth  from 
f  ^  to  2"^  and  as  cast  were  Z"  wide,  all  taken  from  the  same  ladle  of 
metal. 

Eighteen  bars  were  tested  with  the  original  surface  on  the  tension 
and  compression  sides  undisturbed.  Twelve  of  this  number  had  their 
edges  planed,  reducing  the  breadth  from  3''  to  2^',  while  the  six  thinner 
bars  were  found  too  hard  to  plane,  and  were  left  nearly  their  original 
breadth. 

Six  3"  X  2''  bars  were  planed  to  2"  wide  and  to  depths  of  If",  1  J'',  and 
1|"  respectively,  removing  the  same  amount  of  metal  from  each  op< 
posite  face. 

These  tests  will  therefore  show  the  comparative  transverse  resistance 
of  bars  retaining  the  original  surface  of  the  casting,  and  where  the  per- 
centages of  interior  metal  varies :  also,  the  resistance  of  bars  which 
have  had  the  surface  metal  planed  oflF  to  diflferent  depths. 

The  thin  bars,  |^^  and  ^^',  were  very  hard  throughout,  and  the  metal 
at  the  corners  was  white  and  silvery.  The  thicker  bars  showed  gray 
metal,  with  fine  granulation  next  the  surface,  which  gradually  changed 
to  coarser  metal  towards  the  center. 

The  highest  modulus  of  rupture  is  found  in  the  thinner  bars.  The 
variations  in  strength  become  less  conspicuous  as  the  depth  increases. 

The  dressed  bars  show  greater  uuiformity  of  results,  and  an  increase 
in  strength  over  corresponding  bars  of  their  original  thickness. 

The  removal  of  defective  surface  metal  favors  the  employment  of 
dressed  bars. 


I         "■  1 

The  formulae  employed  in  computing  the  maximum  fiber  strain  and 
the  modulus  of  elasticity  were  as  follows : 


3P1  _     RT 


R=rru^i  E= 


where 


2bd2  ^-GdJ 

Pssload  in  pounds  applied  at  middle. 

1  =length  between  end  supports  in  inches. 

b  —.breadth  in  inches. 

d  =depth  in  inches. 

J=deflection  at  middle  in  inches. 


TESTS  OP  IRON  AND  STEEL.  11G3 

No.  6. 

The  following  bars  were  too  hard  at  the  edges  to  plane  : 

(r  bar.) 

Breadth,  3'^03. 

Depth,  "AO. 

One  edge  very  rough,  where  the  attempt  was  made  at  planing. 


Applied  loads. 

Deflection. 

set 

Bemarks. 

TotaL 

Maxinmm 
fiber  etrain. 

Pounds. 
27 
54 
81 
108 
135 
162 
189 
215 
242 
269 
296 
823 
830 
877 
404 
431 
458 
465 
512 
I         539 
1          566 

2,000 
4.000 
6.000 
8,000 
10,000 
12.000 
U,004r 
16,000 
18,000 
20,  COO 
22,000 
24,000 
26,000 

30,000 
32.000 
34.000 
86.000 
88.000 
40,000 
42.000 
48,400 

Ineh. 

0. 

.0309 
.0628 
.0930 
.1120 
.1501 
.1772 
.2081 
.2360 
.9672 
.3045 
.8318 
.8025 
.3956 
.4302 
.4780 
.5038 
.5375 
.5760 
.6100 
.6428 

Inch. 
0. 

Initial  load. 

E  =  16,271,000  between  10,000  and  20,000  poundo. 

mtimate  sttength. 

.0060 

.0188 

.0278 

:*".d5U 

6o3 

Fractured  V  from  the  middle.    Appearance  uniformly  fine  granular, 
with  white  spots  at  corners  of  bar. 
Snapping  sounds  were  frequently  heard  near  the  close  of  the  test. 
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TE8TS  OF  IBON  AMD  STEEL. 


No.  6. 

Braadth',  2".96.  <&"  ^*'"') 

Depth,  ".36. 

One  edge  very  roagh  where  the  attempt  was  made  at  planing. 


Deflection. 

Deflection 
set 

Remarks. 

ToUL 

Maxlmiiin 
fiber  stnin. 

Pounds. 
21 
48 
64 
85 
107 
128 
149 
170 
192 
218 
234 
266 
277 
298 
820 
841 
862 
884 
405 
426 
448 
466 

8,000 
4,000 
6.000 
8,000 
10,000 
12,000 
14.000 
16.000 
18,000 
20,000 
22,000' 
24,000 
26,000 
28,000 
80,000 
82,000 
84,000 
86.000 
88.000 
40.000 
42.000 
43,740 

Inoh, 

0. 

^0640 
.0635 
.0912 
.1195 
.1582 
.1808 
.2106 
.2410 
.2709 
.8070 
.8868 
.8600 
.4008 
.4380 
.4780 
.6060 
.5510 
.5910 
.6880 
.6840 

Insk, 

0. 

InitUlload. 

.OOOfl" 

E  =  18.461.000  between  10.009  nad  20.000  poimae. 

.0140 

.0261 

.0510 

mtiniftte  etivngth. 

1 

Fractared  at  the  middle. 
*\2  deep. 


Fine-grained.    White  metal  at  the  edges 

No.  7. 
li"  bar-) 


Breadth,  3^00. 

Depth.  '^51. 

One  eage  very  rongh  where  attempt  was  made  to  plane  it 


Applied  loads. 

Defieotion. 

Deflection 
set 

TotaL 

Haxinmm 
fiber  strain. 

Bemarks. 

Pounds. 
43 
87 
130 
173 
217 
260 
803 
847 
890 
434 
477 
520 
564 
607 
650 
694 
737 
780 
824 
867 
910 
954 
997 
1.088 

2,000 
4,000 
6,000 
8,000 
10.000 
12,000 
14.000 
16.000 
18,000 
20,000 
22,000 
24,000 
26.000 
28,000 
80,000 
82,000 
34,000 
86,000 
88,000 
40,000 

4-2,  oro 

44.000 
46,000 
47,910 

Inch. 
0. 

.0280 
.0429 
.0658 
.0875 
.1155 
.1856 
.1600 
.1885 
.2087 
.2860 
.2368 
.2832 
.8110 
.8886 
.8745 
.3950 
.4263 
.4560 
.4895 
.5245 
.5620 
.5970 

Insk, 
0. 

Initial  load. 

.0047 

B  =  16,551,000  betveeii  10,000  and  S0.000  pmuids. 

Snapping  sonnd. 

.0125 

.0800 

.0531 

1 

1 

' 

Ultimate  strengtli.                                               t 

1 

Fine  close-grained  fracture.    Traces  of  white  metal  at  the  oomerB. 


TESTS  OF  IBOM  AND  STEEL. 
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Breadtb,3".04. 
Depth,  ".50. 


No.  8. 
ii"  Ijar.) 


AppUed  loads. 

Deflection. 

set. 

Bemarks. 

Total. 

MaTimam 
fiber. 

Pounds. 
42 
84 
127 
168 
211 
268 
296 
888 
880 
422 
464 
507 
649 
591 
688 
676 
718 
760 
802 
844 
887 
925 

2.000 
4^000 
6,000 
8.000 
10,000 
12.000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
80,000 
82,000 
84,000 
86,000 
88.000 
40,000 
42.000 
44,110 

JfMA. 

0. 

.0265 
.0510 
.0745 
.0093 
.1802 
.1530 
.1796 
.2056 
.2345 
.2070 
.2068 
.3280 
.3510 
.3820 
.4195 
.4499 
.4860 
.5208 
.5685 
.6010 

Inch, 
p. 

Initialload. 

B  =  15,288,000  between  10.000  and  20,000  pounds. 

Snapping  sound. 
Ultimate  strength. 

.0001 

lorn 

.0828 

.0670 

Fine  close-grained  fraotare.    White  iron  at  corners. 


No.  9. 

d"  bar.) 
Breadth,  2".90. 
Depth.  ".61. 
One  edge  very  roagh  where  planing  was  attempted. 


AppUed  loads. 

■et. 

Bemarks. 

TotaL 

Maximnm 
fiber  strain. 

Pounds, 

60 

120 

180 

240 

800 

860 

420 

480 

540 

600 

659 

719 

779 

830 

899 

959 

1,019 

1,079 

1,189 

1,199 

1^250 

1,819 

2,000 
4,000 
6.000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22.000 
24.000 
26,000 
28,000 
80,000 
32,000 
34,000 
66.000 
38,000 
40.000 
42,000 
44,000 

Ineh. 

0. 

.0283 
.0410 
.0561 
.0765 
.0048 
.1140 
.1345 
.1685 
.1782 
.1956 
.2165 
.2370 
.2591 
.2831 
.3110 
.3306 
.3560 
.3847. 
.4152 
.4509 

Ineh, 
0. 

Initial  load. 

B  =  17,143,000  between  10,000  and  20,000  poondc. 

Snapping  sound. 

.0091 

.0135 

.0266 

.0309 

Ultimate  strength. 

Pine  close-grained  metal.    White  iron  at  corners. 
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TESTS   OF   IKON   AND   STEEL. 


No.  10. 

Breadth,  2".98.  (I"  bar.) 

Depth,  ".64. 

One  edge  very  rough  where  planing  was  attempted. 


Applied  iMds. 

DefleottoD. 

Deflection 
set 

! 

Total 

Mftzimnm 
fiber  Btntn. 

Semarks. 

1 

Pounds, 

68 

136 

203 

271 

889 

407 

475 

642 

610 

678 

746 

814 

882 

949 

1,017 

1,085 

i;i53 

1,221 

1^288 

1.856 

1,390 

2,000 
4.000 
6,000 
8.000 
10,000 
12.000 
14,000 
16,000 
18,000 
20.000 
22,000 
24,000 
26,000 
28,000 
80,000 
32,000 
84,000 
36,000 
88,000 
40,000 
41.020 

Inch. 

a 

.0154 

.0337 

.0516- 

.0700 

.0910 

.1089 

.1290 

.1487 

.1691 

.1068 

.2186 

.2860 

.2608 

.2846 

.8120 

.8878 

.8641 

.8942 

.4287 

Ineh. 
0. 

loitialload. 

E=16,000.000  between  10,000  and  20,000  lb«« 

• 
Ultimate  strength. 

.0036 

.0081 

.0234 

.0528"* 

Fractured  V  from  middle,  at  small  defective  spot  on  tension  side. 
Fine,  close-grained  appearance. 


Breadth,  2". 
Depth,  ^74. 
Edges  planed. 


No.  11. 
(J''  bar.) 


Deflection. 

Deflection 
set. 

Benarka. 

Total. 

Mazimnm 
fiber  strain. 

Pounds. 

61 

122 

182 

243 

304 

365 

426 

487 

648 

608 

669 

730 

791 

852 

913 

973 

1,034 

1,005 

1,156 

1,217 

1,278 

1,290 

2.000 
4,000 
6,000 
8,000 
10.000 
12,000 
14,000 
16.000 
18,000 
30,000 
22,000 
24,000 
26,000 
28,000 
30,000 
32,000 
34.000 
86.000 
38,000 
40,000 
42,000 
42,410 

Inch, 

a 

.0171 
.0326 
.0481 
.0618 
.0806 
.0978 
.1145 
.1826 
.1508 
.1743 
.1913 
.2121 
.2338 
.2548 
.2785 
.8018 
.8273 
.8538 
.8853 
.4220 

Inch. 
0. 

Initial  load. 

.0018 

Bsl6, 271, 000  between  10, 000  and  20. 600  poimda. 

.0110 

.0278 

Ultimate  Btreaf^JL 

."0589" 

Fractured  opposite   middle  bearing.     Appearance  fine,  granular; 
coarser  center. 


Breadth,  2'' .00. 
Depth,  ''.77. 
Edges  planed. 


TESTS   OF   IRON   AND   STEEL. 

No.  12. 

(I''  bar.) 
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Deflection. 

Deflection 
set 

Bemarks. 

• 

Total. 

Maximnm 
fiber  strain. 

Poundi. 

66 

132 

196 

264 

829 

895 

461 

627 

598 

650 

725 

791 

866 

022 

•968 

1,054 

1.120 

1,186 

1,252 

1^818 

1,388 

1,890 

2,000 
4,000 

8,000 
ICOOO 
12,000 
14.000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
80,000 
82^000 
84,000 
86,000 
88,000 
40,000 

42»:90 

Inch, 
.0 

.0148 
.0297 
.0453 
.0602 
.0780 
.0930 
.1115 
.1300 
.1490 
.1700 
.1881 
.2085 
.2800 
.2521 
.2785 
.8(09 
.8252 
.8560 
.8840 
.4196 

Jneh, 
.0 

Initial  load. 

£ =15,287,000  between  10.000  and  20,  )00  poonda. 

• 

Ultimate  streagth. 

.0087 

.0107 

.0265' 

.0390 

Fractured  opposite  middle  bearing, 
coarser  center. 


Appearance  fine^  granular; 


Breadth,  2''.00. 
Depth,  ".99. 
Edges  planed. 


No.  13. 
(V'bar.) 


Applied  loads. 

Defleotlon. 

Defleotlon 
set. 

Remarks. 

TotaL 

Bfazimiim 
flber  strain. 

Pounds, 

100 

218 

827 

436 

545 

653 

762 

871 

960 

1,089 

1.198 

1,807 

1,416 

1,525 

1,684 

1,742. 

1,820 

2,000 
4.000 
6,000 
8,000 
10,000 
12.000 
14.000 
16,000 
18.000 
20.000 
22.  COO 
24.000 
26.000 
28,000 
80,000 
82.000 
83,430 

IndL 
.0 

.0189 
.0285 
.0431 
.0581 
.0721 
.0661 
.1020 
.1186 
.1850 
.1540 
.1706 
.1900 
.2100 
.2820 
.2548 

Ineh, 
.0 

Initialload. 

E  a  14.828,000  between  10,000  and  20,000  pounds. 

Ultimate  strengtli. 

.0041 

.0182 

.0311 

Fractured  at  blow  holes  -f^"  deep  on  tension  side  nearly  opposite  the 
middle  bearing.  The  fractured  surface  otherwise  fine  granular ;  increas- 
ing in  coarseness  towards  the  center. 
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Breadth,  2''.00. 
Depth,  l'^02. 
Edges  planed. 


TESTS   OP   IRON   AlfD   STEEL, 
No.  14. 

(1''  bar.) 


AppUed  loads. 

Defleotion 

set. 

• 

Bemarks. 

ToUL 

Maximam 
fiber  strain. 

Founds. 

116 

231 

847 

462 

578 

694 

809 

925 

1,040 

1156 

1,272 

1,887 

1,503 

1,619 

1,734 

1,850 

1,965 

2,081 

2.197 

2,812 

2^848 

2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
80,000 
82,000 
84,000 
36,000 
88,000 
40,000 
40,640 

Inch. 

0. 

.0117 
.0280 
.0347 
.0478 
.0611 

-       '.0870 
.1005 
.1148 
.1300 
.1442 
.1598 
.1758 
.1931 
.2127 
.2300 
.2489 
.2710 
.2948 

Inch, 
0. 

loiUalload. 

£  s  15,483,000 ;  between  10,000  and  20.000. 

.0030 

.0088 

.0205 

.0495 

Ultimate  strength. 

Fractured  at  middle.    Appearance  fine  granalar,  coarser  center. 


Breadth,  'J'M. 
Depth,  1".2S. 
Edges  planed. 


Ko.  15. 
(li''  bar.) 


Applied  loads. 

Deflection. 

Deflection 
set. 

Benarks. 

ToUl. 

Ksximnm 
fiber  strain. 

Pounds. 

182 

864 

546 

728 

910 

1,092 

1,274 

i;456 

1,639 

1,821 

2,003 

2,185 

2,867 

2,549 

2,731 

2.013 

8,093 

8,277 

8,459 

8,602 

2.000 
4,000 
6,000 
8,000 
10,000 
12.000 
14.000 
16,000 
18.000 
20.000 
22,000 
?4, 000 
26.000 
28,000 
80,000 
82,000 
84.000 
36,000 
38.000 
80.590 

Inch, 

0. 

.0097 
.0192 
.0290 
.0180 
.0491 
0501 
.0703 
.0812 
.0926 
.1051 
.1170 
.1300 
.1431 
.1580 
.1735 
.1898 
.2071 
.2255 

Inch, 
0. 

Initial  load. 

E  » 15.238.000;  between  lO.OOOand 20,000  pounds. 

Ultimate  strength. 

.0030 

.*0085" 

.0208 



Praocared  at  middle.    Appearance  fine  granular^ coarser  een^ter. 


Breadth,  2''.00. 
Depth,  r'.30. 
Edges  planed. 


TESTS   OF   IRON    AND   STEEL. 

No.  16. 

(li^^  bar. 
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Applied  loads. 

DefleoUoxL 

Deflection 
set 

Semarks. 

Total. 

Maximum 
liber  Rtraiii. 

JPovndi. 

188 
376 
663 
751 
939 
1,127 
1,816 
1,602 
1,690 
1,878 
2,066 
2,253 
2,441 
2,629 
2,817 
8.005 
8,102 
8,880 
8,568 
8,750 
8,884 

2,000 
4,000 
6,000 
8,000 
10.000 
12,000 
14,000 
16,000 
18,000 
20. 000 
22,000 
24,000 
26.000 
28,000 
80.000 
32, 000 
84,000 
86,000 
88,000 
40,000 
41,870 

Inch, 

0. 

.0091 
.0182 
.0277 
.0376 
.0488 
.0569 
.0678 
.0780 
.0890 
.  1012 
.1124 
.1248 
.1383 
.1505 
.1640 
.1780 
.1938 
.2087 
.2281 

Inch. 
0. 

InitJalload. 

E  - 16,000,000  between  10,000  and  20,000  pounds. 

• 

Ultimate  streosth. 

.0030 

.0085 

, 

.0185 

Fractured  at  middle.    Appearance  floe  granalar^  coarser  center. 


Breadth,  2'^00. 
Depth,  1"M. 
Edges  planed. 


No.  17. 
m^'  bar.) 


Applied  loads. 

Deflection. 

Deflection 
set. 

i 
Bemarks. 

Total. 

Maximnm 
fiber  strain. 

PoundM. 
267 
534 
801 
1,068 
1,835 
1,002 
1^889 
2,186 
2,403 
2,670 
2,037 
8^204 
8,471 
8.738 
4,005 
4,272 
4,539 
4,806 
4,880 

2,000 
4,000 
6,000 
8,000 
10.000 
12,000 
14,000 
16,000 
18,000 
20.000 
22,000 
24,000 
26,000 
28,000 
30,000 
32,000 
84,000 
86,000 
86,560 

a 

.0092 
.0193 
.0272 
.0360 
.0451 
.0540 
.0626 
.0720 
.0815 
.0918 
.1022 
.1184 
.1248 
.1870 
.1503 
.1650 
.1805 

Inch. 
0. 

Initial  losd. 

S  =  15, 400, 000  between  10,000  and  20,000  pounds. 

intimate  strength. 

.0081 

.0090 

.0201 

Fractured  2^^'  from  middle  of  bar,  at  defective  metal  on  the  tension 
side,  fg^'  deep  x  VM  long.    Appearance  granalar;  coarser  center. 
S.  Ex.  36 74 
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Breadth,  2".00. 
Depth,  1".62. 
Edges  planed. 


TESTS  OF  IBON  AND  STEEL. 

So.   18. 
(li"  bar.) 


Defleotioii 
set 

Bemaxlu. 

TotftL 

fiber  stnOn. 

Pounds. 
257 
518 
770 
1,027 
1,284 
1540 
1,797 
2.054 
2,811 
2,567 
2^824 
8,081 
8  838 
8,S0A 
8,851 
4,108 
4,865 
4,621 
4.878 
4,052 

2,000 
4,000 
6.000 
8.000 
10.000 
12,000 
14,000 
16.000 
18,000 
20.000 
22,000 
24,000 
26.000 
28.000 
80.000 
82,000 
84,000 
86,000 
38,000 
88,590 

Indu 

0. 

.0082 
.0170 
.0251 
.0340 
.0420 
.0510 
.0606 
.0700 
.0800 
.0900 
.1015 
.1130 
.1248 
.1381 
.1583 
.1680 
.1841 
.2015 

JIM*. 

0. 

Initial  lottd. 

E=15.288,000,  between  10,000  and  20,000  ponnda. 

nitinuiteateengtlL        • 

.0030 

.0084 

4' 

.0210 

Fractured  at  the  middle,  at  defective  spot  |''  long  x  ^'  deep  on  ten- 
sion side.    Appearance  fine  granular;  coarser  center. 


Breadth,  2"M. 
Depth,  ^^75. 
Edges  planed/ 


No.  019. 
m"  bar.) 


Defection. 

Deflection 
set 

Bematks. 

ToUL 

Maximnm 
fiber  strain. 

Pounds. 
340 
681 
1,021 
1,361 
1,702 
2,042 
2,382 
2,723 
8,063 
3,403 
3,743 
4,084 
4,424 
4,764 
5,105 
5,445 
5,785 
6,048 

2,000 
.      4,000 
'      6,000 
8,000 
10.000 
12,000 
14,000 
16, 000 
18.000 
20,  000 
22,000 
24.000 
26,000 
28,000 
80,000 
32,000 
34,000 
85.550 

Jneh, 
0. 

.0070 
.0147 
.0221 
.0300 
.0382 
.0464 
.0545 
.0032 
.0721 
.0808 
.0902 
.1005 
.1109 
.1228 
.1345 
.1480 

Inch. 
0. 

Initial  load. 

B=14,769.000,  between  10,000  and  M.OOO  pooidB. 

mtimate  strength. 

.0023 

.0072 

.0185 

Fractured  f  from  middle  of  bar.    Slight  defect  in  metal  on  tension 
side.    Appearance  fine  granular;  coarser  center. 


Breadth,  2".00. 
Depth,  1".75. 
Edges  planed. 


TESTS   OF   IKON  AND   STEEL 

No.  20. 

(1|"  bar.) 


1171 


AppUed  loads. 

Bofleotlon. 

Deflection 
set. 

Bemarks. 

^otaL 

Haxiinuin 
fiber  strain. 

Pound*, 
840 
681 
1,021 
1,861 
1,702 
2,042 
2,882 
2,722 
8^063 
8,403 
8,743 
4,084 
4,424 
4,764 
6.105 
5.445 
6,785 
5880 

2,000 
4,000 
6,000 
8.000 
10.000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
80,000. 
82,000 
84,000 
84»660 

Inoh, 

0. 

.0071 
.0140 
.0215 
.0291 
.0361 
.0450 
.0520 
.0610 
.0711 
.0809 
.0915 
.1020 
.1185 
.1248 
.1390 
.1520 

Inch. 
0. 

Initial  load. 

Ss=15.238,000,  between  10,000  and  20,000  pounds. 

Ultimate  strength. 

.COlO 

......  ..... 

.0079 

.0196 

Fractared  at  middle.   Slight  defect  in  metal  on  tension  side.  Appear- 
ance fine  granular ;  coarser  center. 


Breadth,  2".00. 
Depth,  2".03. 
Edges  planed. 


No.  21. 
{2"  bar.) 


Applied  loads. 

Deflection. 

Deflection 
set. 

Bemarks. 

Total. 

Maximnm 
fiber  strain. 

Poundt. 
458 
916 
1,874 
1,832 
2.290 
2,748 
3,205 
8.663 
4.121 
4,579 
5,037 
5,495 
5,953 
6,411 
6,869 
7,327 
7,785 
8,200 

2.000 
4.000 
6.000 

a  000 
io,ooo 

12,000 
14,000 
16.000 
18.000 
20.000 
22.000 
24.000 
26,000 
28.000 
30,000 
82.000 
34,000 
85,880 

Ineh. 

a 

.0038 
.0118 
.0195 
.0267 
.0643 
.0423 
.0500 
.0580 
.0662 
.0751 
.0842 
.0939 
.1038 
.1143 
.1260 
.1375 

Inch. 
0. 

Initial  load. 

Esl3,918,000,  between  10,000  and  20,000 ponnds. 

intimate  strength. 

—.0008 

.'0649" 

.0161 

Fractared  at  middle.    Appearance  fine  granular;  coarser  center. 
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Breadth,  2''.00. 
Depth,  2''.00. 
Edges  planed. 


TESTS   OF  IBON   AND   STEEL. 

No.  22. 

(2''  bar.) 


Applied  loads. 

BefleoUon. 

Deflection 
set 

Bemarka. 

TotaL 

Maximum 
fiber  sti-aiiL 

Poundt. 
445 
880 
1.334 
1,778 
2,223 
2,667 
8.112 
8.556 
4,001 
4,445 
4,890 
6,334 
^770 
6,223 
6.668 
7,112 
7.557 
8.001 
6,805 

2,000 
4.000 
6,000 
8.OU0 
10,000 
12, 000 
14!  000 
16,000 
18.000 
20.000 
22,000 
24.000 
26,000 
28,000 
80.000 
82,000 
84,000 
36.000 
87,870 

0. 

.0070 
.0150 
.0247 
.0331 
.0426 
.0404 
.0581 
.0660 
.0744 
.0835 
.0922 
.1015 
.1102 
.1205 
.1822 
.1435 
.1562 

Jneh. 
0. 

Initial  load. 

E  =13.620,000  between  10,000  and  20,000  poniida. 

Ultimate  strenj^iL 

.0038 

.0007 

.0207 

1 

The  following  bars  were  dressed  all  over : 


No.  23. 
{2"  bar  plaued  down  to  If'  thick.) 


Breadth,  2'^00. 
Depth,  V\75. 


Applied  loads. 

Deflection. 

. 

Deflection 
act. 

Total. 

Maximam 
fiber  atrain. 

Remarka. 

Pounds. 
840 
681 
1,021 
1.861 
1,702 
2.042 
2,382 
2,722 
8,063 
8,403 
8,748 
4,084 
4.424 
4,764 
M05 
5,445 
5,785 
6.125 
6.466 
6.600 

2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14.000 
16,000 
18,000 
20,000 
22,000 
24.  000 
26.000 
28,000 
80.000 
82,000 
84,000 
86.000 
88,000 
88.700 

Inch, 

0. 

.0070 
.0188 
.0210 
.0200 
.0371 
.0458 
.0547 
.0640 
.0740 
.0835 
.0945 
.1055 
.1170 
.1293 
.1445 
.1566 
.1725 
.1010 

Inefi, 
0. 

IniUalload. 

£  =  14,117,000  between  10,600  and  20,000  povnda. 

.0026 

.0088 

.0224 

mtimate  atrength.                                               1 

Fractured  at  middle.    Appearance  fine  grannlar ;  coarser  center. 


TESTH   OF  IKON   AND   STEEL. 

No.  24. 
(2"  bar  planed  down  to  If"  thick.) 
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Breadth,  2".00. 
Depth,  1".76. 


Applied  loado. 

Deflection. 

DefleeUon 
set. 

SemarkB. 

ToteL 

Maximnm 
fiber  stram. 

PoundM. 
844 
688 
1.033 
1,877 
1,721 
2,066 
2,409 
2,764 
8,008 
8,442 
8,786 
4,130 
4.476 
4,819 
6,163 
6,507 
5,851 
6,196 
6.540 
6,838 

2,000 
4,000 
6,000 
8,000 
10.000 
12.000 
14,000 
16,000 
18,000 
20,000 
22,000 
24.000 
26,000 
28,000 
80,000 
33.000 
84,000 
86.000 
38. 000 
39,740 

Inch, 

0. 

.0071 
.0184 
.0207 
.0284 
.0366 
.0447 
.0531 
.0621 
.0712 
.0812 
.0918 
.1022 
.1147 
.1255 
.1384 
.1523 
.1670 
.1839 

Inch, 
0. 

Initial  load. 

E  m  14,769,000  between  10,000  and  20,000  pounds. 

Ultimate  atrength. 

.0024 

.0086 

.0213 

Fraotared  at  middle.    Appearance  fine  granular^  coarser  center. 


Breadth,  2''. 
Depth,  1''.50. 


No.  25. 

{2"  bar  planed  down  to  H^'  thick.) 


Applied  loads. 

Deflection. 

Deflection 
set. 

Bemarks. 

Total. 

MaximQm 
fiber  strain. 

Poundc. 
250 
500 
750 
1,000 
1,250 
1.500 
1,750 
2,000 
2,250 
2,500 
2,750 
8,000 
8,250 
8,500 
8,750 
4,000 
4,250 
4,600 
4.750 
4,990 

2,000 
4,000 
6,000 
8,000 
10.000 
12.000 
14,000 
16.000 
18.000 
20, 000 
22,000 
24,000 
26,000 
28,000 
30,000 
82,000 
34,000 
86.000 
88,000 
89,920 

Inch. 

0. 

.0079 
.0101 
.0243 
.0338 
.0432 
.0529 
.0631 
.0740 
.0848 
.0962 
.1089 
.1215 
.1363 
.1500 
.1656 
.1822 
.2010 
.2220 

Inch. 
0. 

Initial  load. 

E  =r  14,840,000  between  10,000  and  20,000  pounds. 

.0030 

.0109 

.0261 

TTltimate  strength. 

Fractured  at  middle.    Appearance  fine  granular ;  coarser  center. 
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TESTS   OP  IRON   AND   STEEL, 

No.  26. 

(2"  bar  planed  down  to  1".50  thick.) 


Breadth,  2".0O. 
Depth,  1".50. 


Applied  loads. 

Deflection 
•et. 

TotaL 

fiber  stniiii. 

•RemaTlfi.                                  | 

Poundt. 
250 
LOO 
750 
1,000 
1,250 
1.600 
1.750 
2,000 
2,250 
2,500 
2,750 
8.000 
8,250 
8,600 
8,750 
4.000 
4,250 
4.50O 
4,750 

2,000 
4,000 
6,000 
8.000 
10.000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26.000 
28,000 
80,000 
82,000 
84,000 
86.000 
88.000 

Ineh, 

0. 

.0079 
.0162 
.0251 
.0342 
.0448 
.0541 
.0645 
.0758 
.0870 
.0091 
.1118 
.1242 
.1888 
.1590 
.1700 
.1880 
.2071 

Inch. 
0. 

Initial  lo&d. 

£=14,328,000  between  10,000  and;20.000  poonds. 

.0080 

Ultimate  atrength. 

.0110 

.0250 

Fractured  at  middle.    Appearance  flue  granular;  coarser  center. 


ITo.  27. 
{2"  bar  planed  down  to  IJ''  thick.) 


Breadth,  2".00. 
Depth.  1^26. 


Applied  loAda. 

Defleotion. 

Defleotion 
aet. 

Bemarks. 

Total. 

fiber  atndn- 

Pounds. 

174 

347 

621 

694 

868 

1,042 

1,216 

1,889 

1.663 

1.786 

1.910 

2,t)83 

2,267 

2.431 

2,604 

2,778 

2,952 

8,125 

8,290 

2.000 
4,000 
6.000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
80.000 
82,000 
84,000 
86,000 
87.900 

Inch. 

0. 

.0005 
.0195 
.0298 
.0421 
.0588 
.0655 
.0778 
.0918 
.1060 
.1210 
.1868 
.1531 
.1710 
.1900 
.2115 
.2829 
.2582 

Inch. 
0. 

Initial  load. 

1 

1 

.0026 

B  =  14,328,000  between  10,000  and  20,000  poonda. 
intimate  attengih. 

.0129 

.08S1 

Appearance  of  fracture  uniform  granular. 


TE8TS  OF  IRON  AND  STEEL 
^O.  28. 

(2''  bar  planed  down  to  1^"  thick.) 
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Breadth,  2''.00. 
Depth,  ^'.26. 


Applied  loads. 

Dofiectlon 
aeU 

Bemarks. 

Total. 

Masimnm 
fiber  Btrain. 

Potmdf. 

176 

863 

629 

706 

882 

1,058 

1,286 

1.411 

1,'688 

1,764 

1,940 

2,117 

2,298 

2,470 

2,646 

2.822 

2,999 

8,176 

8.846 

2.000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20.00D 
22,000 
24,000 
26,000 
28,000 
80,006 
82,000 
84,000 
86,000 
87,940 

Inch, 

0. 

.0069 
.0190 
.0306 
0421 
.0542 
.0666 
.0789 
.0930 
.1072 
.1210 
.1360 
.1544 
.1728 
.1918 
.2182 
.2346 
.2610 

Jneh, 
0. 

Initial  load. 

E  - 13,620,000  between  10,000  and  20,000  pounds. 

.0081 

.0119 

.0819 

Appearance  of  fracture  aniform  granular. 
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TESTS   OF   mON   AND   STEEL. 
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36.— LIST  OF  TESTS  MADE  70B  PBIVATE  PABTIES  DUBIBO  FISCAL 
TEAB  FBOH  JULT  1, 1884,  TO  JUNE  30,  1886. 


Date. 


1884. 
July  2 
2 
2 


Aug.  26 
27 
27 
28 


80 

Sept.  1 

2 


2 

2 

8 

8 

4 

0 

6 

8 

23 

Oct  18 

24 

80 

Not.  1 

6 

10 

13 

14 

18 

Deo.   6 


10 

15 

20 
24 
27 

29 
ISSfi. 
Jan.   0 

16 
16 
17 
21 
22 
26 
28 
Feb.  2 
19 
20 

25 
26 

28 

Har.  5 

5 


Material 


2  wrought-ipon  bars 

3  cast-iron  and  steel  bars.. 

1  piece  mbber  belt 

2  wrought-lron  bars 

CoupUng  nat  and  shackle. 

8  wrougQt-iron  bars 

1  wroDght'iron  bar 

1  eye  bar '. 

2  eye  bare 

8  eye  bars 


2  eye  bars. 


1  steel  colamn 

2  stone  cubes 

1  piece  angle  iron... 
6  pieces  steel  plate. . 
4  pieces  boiler  plate. 


8  pieces  belting 

Lewis  firom  stone  cube. 
12  wrought-lron  bare. . . 

1  wrought-iton  bar 

17  wroughtiron bars . . . . 
83  wrought-iron  bars. . . . 

2  granite  cubes 

2  pieces  wire  rope 

2  oar  couplings 

4  cast-iron  bare 

1  steel  bar , 

29  steel  bare , 

4  steel  bare 

15  steel  bare 

5  pieces  shafting 

1  eye  bar 

3  wrought-lron  plates. . 

2eye  bare , 

Ixnet.  splice 


8  pieces  composition . 

8  pieces  cast  iron 

1  met  splice 


8  wrought-iron  plates. 

2  pieces  marble 

Met  splice 

leyebar 


1  met.  splice 

4  steel  plates 

2  pieces  cast  iron 

4  steel  plates 

8wroaght-iron  plates.. 

2  pieces  marble 

1  wrought-iron  plate... 

8  pieces  steel 

14  wrought-iron  plates. 

4  roller  skates 

2metaplice8 


4  eye  ban — 

1  met  splice . 

2  met  splice . 


19  WTonght-hron  plates. 
4pleceeiron 


For  whom  tested. 


Name. 


Atlantic  Works 

Taunton  Locomotive  Works . 

Hall  Rubber  Co 

Detroit  R  and  L  Co 

South  Boston  Iron  Works  .. 

Detroit  B.  and  L  Co 

....  do 

Fitohburg  R.  B.  Co 

do 

New  Jersey  Steel  and  Iron 
Co. 

Boston  Hooeac  Tunnel  and 
W.  Rwy. 

C.  Shaler  Smith 

NororossBros 

Jessie  Tiirell 

William  Allen  &  Sons 

Philadelphia  Water  Depart- 
ment 

Talcott  A  Budlong 

E.  Cunroy  &Co 

The  Burden  Iron  Co 

Hoosao  Tunnel  D.  and  E.  Co. 

Norway  Steel  and  Iron  Co. . . 

do 

NorcrossBros 

R.  B.Forbes 

McConway,  Torley  &  Co. . . . 

P.  C.Holmes  &Co 

E.  D.  Leavitt  Jr 

Pennsylyania  K.  B.  Co 

do 

do 

Progress  Machine  Co 

Boston  and  Maine  B.  R.  Co . . 

George  O.  Wales  &>  Co 

Stevens  Inst  Tech 

Met.  Splice  Manufacturing 
Co. 

Taunton  Copper  Manu£fict- 
uring  Co. 

P.  C.  Holmes&Co 


Met.  Splice  Manufacturing 

Charles  Q.  Darreck 

Saint  Lawrence  Marble  Co. . 
Met.  Splice  Manufacturing 

George  S.  Morison 


Met.  Splice  Manufiuituring 

Co. 

Lloyd  &Symes 

P.  0.  Holnaes  &Co 

B,  D.  Leavitt  jr 

TheBunlen  Iron  Co 

Saint  Lawrence  Marble  Co.. 

The  Burden  Iron  Co 

Allston  Steel  Wheel  Go 

Soloay  Process  Co 

Knapp  Shade  Roller  Co 

Met.  Splice  Manufaoturmg 

Co. 
Troy  and  Greenfield  B.  B. . . 
Met  Splice  Manofaoturing 

...,.%o 

The  Burden  Iron  Co , 

C.E.  Coffin , 


City. 


East  Boston  .. 

Taunton 

Boston 

Detroit 

South  Boston . 

Detroit 

...do 

Boston 

...do 

Trenton 


Saratoga  Springs. 


Saint  Louis.., 

Boston , 

...do 

Worcester.... 
Philadelphia. 


Providence 

Boston 

Troy 

Boston 

South  Boston... 

...do 

Boston 

Milton 

Pittsburgh 

Gardiner 

Cambridgeport . 

Altoona 

...do 

— do 

New  York 

Boston 

...  do 

Hoboken 

Boston 


Taunton.. 
Gardiner  . 
Boston.... 


Phfladelphia. 
Gonvemeur . 
Boston 


New  York. 
Boston 


...do 

Gardiner 

Cambridgeport .. 

Troy 

Gouvemeur 

Troy 

Allston 


Syracuse  , 
Bosto: 


ston. 
..do.., 


North  Adams.. 
Boston 


....do 

Troy 

Geoi^'a  County. 


State. 


Mass. 
Mass. 
Mass. 
Mich. 


Mich. 
Mich. 


N.J. 

N.Y. 

Mo. 

Mass. 

Mass. 

Mass. 

Pa. 

B.L 


N.Y. 
Mass. 
Mass. 
Mass. 


Mass. 

Pa. 

Me. 


Pa. 

Pa. 

Pa. 

N.Y. 

Mass. 

Mass. 

N.J. 

Mass. 


Me. 

Mass. 

Pa. 

N.Y. 

Mass. 

N.Y. 


Me. 

Mass. 

N.Y. 

N.Y. 

N.Y. 


N.Y. 


N.Y. 
Md. 
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TESTS   OP   IRON   AND   STEEL. 


Date. 

Material. 

For  .whom  tested. 

Name. 

City. 

Steta. 

1885. 

Mar.  12 

12 

21 

Apr.  14 

June  18 

13 

13 

13 

2  eye  ban... 

Henderson  Biidge  Co 

A.  C.Wall         

PittsbnrKh 

HaUoweU 

P^ 

Me. 

N.Y. 

P.Q. 

MeT 

Me. 

Mass. 

1  i>i<M^f^  fit(^4^1  Ttlate 

4  wroafcht.iroii  platee 

8  eye  iMirs 

The  Borden  Iron  Co 

Dominion  Bridge  Co 

Georee  W.  Reed -.  .- 

Troy. ............. 

Montreal 

1  tiIaaa  iitAAl  nIatA 

Hallowell 

do 

C.  G.  Wall 

do 

2  t>ieoe8  steel  plate 

Isteelbar 

Geon^e  F.  Coohnower  A.  Co. 
Cambria  Iron  Co 

Boston 

Johnstoirn 

Fm. 

INDEX. 


Pago. 

Axles,  locomotive  tender  .: 1007 

Boilerplate,  unannealed  O.  H.  sfceel 1122 

Bricks: 

Common  hard  burnt 1139,1148 

Face 1142 

Tabulation  of  results 1158 

Brick  work  and  concrete 1092 

Cast  iron  from  Watertown  Arsenal  Foundry  for  shot  and  shell 701,707 

Cast-iron  transverse  tests 1162 

Cast-steel  trial  cylinder 666 

Baroting 693 

Compression ^ 686 

Tension 667 

Transverse * 690 

Tabulation 699 

Columns,  wrought-iron  latticed 1129 

Cordage,  heinp  andmanila 1110 

Made  at  Boston  navy-yard : 

Details  of  hemp 1110 

Details  of  hemp,  Russia 1111 

Details  of  hemp,  Russia,  bolt-rope 1113 

Details  of  manua 1114 

Purchased  by  Navy  Department 1116 

Details  of  hemp 1116 

Details  of  hemp  bolt-rope 1118,1119 

Details  of  manila 1120 

Tabulated  results 1121 

Cotton  cloth 1127 

Channel  bars,  10-inch  steel 1088 

Cmisers,  United  States  Navy,  steel  firom  shafts  of: 

Remarks 944 

Atlanta 956 

Boston 945 

Chicago 967 

Dolphin,  second  shaft 997 

Tabulation  of  results 1004 

Gun  specimens: 

Breech  mechanism  forgings 599 

6-inch  rifle,  United  States  Navy  Department 625 

6i-inch  Mann  gun: 

Breechhoop 631 

Retaining  ring 634 

Side  straps 637 

Transom ^ 638 

8-inch  converted  rifles : 

Tube  No.   1 : 9 

Tube  No.   2 15 

Tube  No.   3 21 

Tube  No.   4 27 

TubeNo.   5 35 

Tube  No.   6 44 

TubeNo.   7 54 

TubeNo.   8 60 

TubeNo.   9 71 

TubeNo.  10 77 

TubeNo.  11 86 

1179 


1180  INDEX. 

Gnii  specimens — Contiuned. 

8-inch  converted  rifles — Continned. 

TnbeNo.  12 91 

Tube  No.  13 101 

Tube  No.  14 Ill 

Tube  No.  15 122 

Tube  No.  16 133 

TnbeNo.  17 139 

TnbeNo.  18 153 

TnbeNo.  19 159 

Tube  No.  20 165 

TnbeNo.  21 171 

Tube  No.  22 177 

Tube  No.  23 1«3 

Tube  No.  24 189 

-*     Tube  No.  25 195 

Tube  No.  26 , 201 

Tube  No.  28 207 

Tube  No.  29 213 

Tube  No.  30 219 

Tube  No.  31 225 

Tube  No.  32 235 

Tube  No.  33 241 

Tube  No.  34 - 247 

Tabulation 253 

8-inch  steel  B.  L.  rifle,  experimental  section 259 

Hoop  Ax,  before  hoopiifg 291 

Hoop  Ax,  after  unhooping 299 

Hoop  Bx,  before  hooping 308 

Hoop  Bx,  after  un hooping ^ •» 307 

Jacket,  before  hooping ^.. 273 

Jacket,  after  unhooping 285 

Tube,  before  hooping 259 

Tube,  after  unhooping 2G9 

Tabulation 313 

8-inch  steel  B.  L.  rifle 315 

Breechblock 395 

Breech  block,  after  retreatment  in  oil ^ 397 

Bronze  console 399 

Hoop  As 353 

Hoop  As,  after  retreatment  in  oil :  357 

HoopAfl 366 

Hoop  All 359 

Hoop  An,  second  hoop 369 

HoopBs 372 

HoopBg 375 

HoopB4 381 

Hoop  Cx,  hammered 385 

Hoop  dy  hammered 387 

Hoop  Dx,  hammered 390 

Jacket,  Whitworth 327, 34;^ 

Trunnion-hoop,  Whitworth 392 

Tube,  Whitworth 317,337 

Tabulation 401 

8-inoh  Yates  B.  L.  rifle : 

Tube 640 

10-inch  cast-iron  wire-wound  rifle .' 453 

Cast-iron  body,  breech  ring 453 

Cast-iron  body,  muzzle  ring .' 459 

Steel  sleeve 461 

10-inch  steel  wire-wound  rifle 404 

Hoop  8,  rolled 435 

Hoop  8,  after  retreatment 442 

Hoop  E.  H.,  hammered 445 

Hoop  E.R.,  rolled 448 

Sleeve 427 

Trunnion-ring  section 431 

Tube ^ 404 

Tube  previously  shortened  1  per  cent,  by  compression 414,^4 

Tabulation 451 


12-incli  cast-iron  B.  L.  rifle : 

Breech  and  muzzle  rings....* 464 

12-inoh  B.  L.  rifle,  cast-iron  body  hooped  and  tnbed  with  steel 473 

Breech  bushing 581 

Cast-iron  body 475 

Hoop  Ao 501 

Hoop  Ag 509 

Hoop  All,  rejected 515 

Hoop  All,  uew 523 

Hoop  Ai3 527 

Hoop  Ai3,  after  tempering  and  annealing 529 

Hoop  Ax 533 

HoopBi 543 

HoopBfl .*..  549 

HoopB* e 555 

HoopBu 559 

HoopBx 567 

Tube,  Whitworth 491 

Tabulation 583 

12-incb  cast-iron  B.  L.  rifle,  lined  with  wire- wrapped  tube : 

Steel  tube,  Whitworth 589 

12-inch  M.  L.  rifled  mortar: 

Cast  iron  from  experimental  cylinder 615 

Steel  trunnion-hoop 621 

Looomotive  material: 

Axles,  tender 1007 

Remarks 1009 

Deflections  while  in  place s 1009 

Details  of  specimens 1015 

Muck  bar  from  which  axles  were  forged 1012 

Tabulation  of  axle  specimens 1042 

Driving  rods •...  1044 

Fire-box,  steel 1053 

Phosphor  bronze 1126 

Private  tests 1177 

Riveted  Joints : 

Remarks 710 

Drawings  showing  test-strips  and  plates  in  original  sheets 937 

Details  of  test-strips : 

-ft-inch  plate 712 

i-inch  plate i 723 

ii^inch  plate ; 744 

t-inch  plate ^ 754 

■ft-inch  plate 774 

-^inch  plate 789 

f-inch  plate 798 

f-inchplat« 804 

Details  of  joints,  ^inch  steel  plate : 

-^Viut)^  iron  rivets,  f-inch  drilled  holes — 

li-inch  pitch 809 

If-inch  pitch 813 

l|-inch  pitch 815 

^inch  iron  rivets,  f-inch  drilled  holes,  If-inch  pitch 817 

•  -  ^inch  iron  rivets,  f-inch  drilled  holes,  l|-inch  pitch 819 

•  -  r inch  iron  rivets,  f-inch  drilled  holes,  2-inoh  pitch 821 

•  1  -inch  iron  rivets,  f-inch  drilled  holes,  2^inch  pitch 823 

-  i-inch  iron  rivets^  f-inoh  drilled  holes,  2f-inoh  pit<sh 826 

- 1 -inch  iron  rivets,  |-inch  drilled  holes — 

Ifinoh  pitch 829 

2.inch  pitch 832 

2f-inch  pitch 834 

21-inch  pitch 836 

2f-inch  pitch 839 

2iinch  pitch 841 

2f-inoh  pitch 844 

If-inch  iron  rivets,  1-inch  drilled  holes — 

2-inch  pitch  ..'. 847 

2i-inch  pitch 850 
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Rivete<l  joints—Continued. 

Details  of  joints,  i-inoh  steel  plate— Continued. 

■l^-incb  iron  rivets,  l-incn  drilled  holes — Continued. 

2i-inch  pitch 83» 

V!|-inch  pitch  854 

2i-inch  pitch 666 

2f-inchpitch 859 

2Huch  pitch  862 

2|-inch  pitch 865 

3-inch  pit<jh 868 

Details  of  joints,  |-inch  steel  plate : 

-^iuch  iron  rivets,  f-lnch  drilled  holes — 

If-inch  pitch 871 

If-inch  pitch 874 

il^inch  iron  rivets,  f-inch  drilled  holes — 

If-iuch  pitch 876 

l|-iuch  pitch 878 

2-inch  pitch 881 

2i-iuch  pitch  88;* 

•^inch  iron  rivets,  1-inch  drilled  holes — 

IJ-iuch  pitch J..  885 

2-inch  pitch 887 

2iinoh  pitch 88^ 

2i-inch  pitch 891 

2|-inch  pitch .• 893 

2i-inch  pitch 895 

<^-inch  iron  rivets,  1-inch  drilled  holes— 

2-inch  pitch 899 

2^inchpitch 901 

2i-inch  pitch 903 

2}-inch  pitch 906 

2|-inch  pitch • • .  908 

2i-inch  pitch 910 

2|-inch  pitch 91-2 

2|-inch  pitch 915 

Tabulation  of  test  strips 918 

Tabulation  of  joints 922 

Straps,  steel 1067 

Straps,  wrought-iron 1071 

Temperature  tests  of  wrongbt-iron  bars 1059^ 

Wire,  steel : 

For  eun  construction 644 

For  foreign  gun  construction 657 

Wire,  Stub's ,-...\ 655 

Wire  rope  with  Healey  metallic  sockets 1094 

IJ-inch,  If-inch,  and  3-inch  iron-wire  rope 1106^ 

3-inch  iron-wire  rope 1104 

3i-inch  iron-wire  rope 10t>9 

4-inch  iron  wire  rope , 1095,1097 

3^inch  steel-wire  rope 1096 

3i-inch  steel- wire  rope 1100,1106 

Dead  eye  sockets 1109 

Solder  used  in  sockets.--.  .....i IIOH 

Soldered  joint 1107 

Wrought  iron: 

Chord  bars 1083 

Bars 1090 

Bars,  retests 1065- 


3  2044   103   132  22 


HARVARD  ENGINEERING  SCHOOL 


